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I Abstract 

The World Health Organization’s Rehabilitation 2030 initiative and call for action to 

integrate rehabilitation within health systems has led to increased collaborations, 

research projects and awareness since its launch in 2017. However, a large number of 

people with disabilities do not benefit from these developments as they live in countries 

of protracted conflict with health systems too fragile to prioritise rehabilitation. Research 

on rehabilitation in such contexts is still extremely rare and has not yet been conducted 

on a cross-national scale. Therefore, the aim of this PhD is to understand rehabilitation in 

the fragile health systems of low-resource and conflict-affected contexts to identify 

priorities for the development of rehabilitation services there and for future research. 

A mixed methods approach was employed. Two retrospective observational studies 

analysed the demographic and clinical characteristics of 287,274 rehabilitation users in 14 

countries and the demographic and amputation characteristics of 28,446 rehabilitation 

users with amputation in five countries, using descriptive statistics. Data originate from an 

ICRC-developed database of routinely collected data on persons accessing ICRC-supported 

rehabilitation structures. Two qualitative focus group studies identified the perspectives 

of 35 ICRC-employed or -partner physiotherapists from 18 countries about barriers and 

facilitators of rehabilitation service development and about measuring rehabilitation 

outcomes in such contexts, using reflexive thematic analysis in an inductive and deductive 

approach to data analysis, respectively.  

To discuss study findings, the Rehabilitation in Conflict (RiC) framework was developed. It 

consists of the four components Context, Systems, Population and Services. Key findings 

were the diversity and complexity of context, which affects rehabilitation needs and how 

they are addressed. Indicators of weak health systems were found in all studies, as well as 

fragmented education, economic, and other systems. Rehabilitation users were 

characterised by low female representation, young age and disabilities caused by conflict 

and system challenges. Rehabilitation services were marked by a lack of recognition and 

health systems integration and a strong but insufficient workforce of mainly 

physiotherapists who lack appropriate outcome measures to reliably demonstrate impact.  

It is recommended that rehabilitation strengthening in such contexts starts on services 

level to drive change on systems level. This requires simple, reliable data collections, 

training, and service provision that pilots feasible, contextualised rehabilitation outcome 

measurement and models of care. Future research should explore disability prevalence, 

rehabilitation needs and outcomes including the perspectives of users, access barriers for 
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women and possibly other neglected populations, using participatory approaches. Finally, 

implementation research is advised to investigate the development of rehabilitation in the 

most fragile contexts worldwide. 
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VIII Thesis Structure and Definitions 

 

The thesis chapters begin with a graph illustrating the chapter’s location within the 

overall thesis and an introductory paragraph to orientate the reader and make the text 

understandable and readable as stand-alone chapters. The thesis poster (figure 1-1) is a 

visual summary of the thesis structure and content and can be consulted when reading 

individual chapters. 

The terms conflict-affected and low-resources from the thesis’ title are introduced and 

explained in sections 1.4.2. 

The thesis flow showing the structure of the four original studies is explained in section 

4.8 and figure 4-3.  
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1 Chapter 1. Introduction and Background 

1.1 A Reflection of the Journey to PhD 

I graduated as a physiotherapist in 1997 with a state diploma from Germany and upgraded 

my degree subsequently with a Master of Science from University College London 

specialising in paediatric neurophysiotherapy and a Bachelor of Medical Sciences in 

Physiotherapy from Karolinska Institute Stockholm, Sweden. 

My interest in other cultures, in justice and health equity resulted in several work and 

travel experiences in foreign countries, language studies and, finally, the decision to leave 

my position as a lecturer of physiotherapy in Switzerland in 2008. The following 13 years I 

spent fulltime in humanitarian services and development projects.1 

Daily life was packed with experiences and I believe I learned more in each mission than I 

would have in 10 years at home. My diaries, e-mails and photos reflect a personal and 

professional journey for which I am eternally grateful. 

As I spent time in these contexts I increasingly felt how our global system was geared 

towards satisfying needs and desires of powerful nations, companies, and individuals, and 

how the consequences of this were nowhere more evident than where these needs are 

catered for. Nowhere in the world did ordinary citizens seem to be poorer and worse off 

than in the countries rich in natural resources and raw materials. I have been to parts of 

our world where people’s health and wellbeing are sacrificed, where perspectives are 

scarce and where unpredictability and instability mix with despotism at the expense of 

individuals. These were the countries of my humanitarian assignments and travels and 

they are the contexts studied in this PhD. 

With this PhD a journey is ending and a chapter of my life closing. I am grateful I could 

follow my dream to understand this part of the world that hosted me so many years in a 

more systematic, methodical way. It helped to take a step back and analyse it not by 

being right in it, but by reading, looking at numbers and words, finding patterns and 

connections. 

The glimpse I have got into different parts of this world taught me that the cultures on  

 
1 Voluntary work experience (2-6 months) in Tanzania, Zimbabwe, Guinea in 1996, 2000 and 
2013/14; Onsite work experience as a physiotherapy and rehabilitation specialist in humanitarian 
assignments (2-12 months) in Cameroon, Sri Lanka, Haiti, Sudan, Yemen, Chad, Jordan, Turkey, DR 
Congo x2, Burundi from 2008 to 2016; Project evaluation and support visits, trainings and 
workshops or consultancies (1-2 weeks) in Burundi, CAR, Niger, Tunisia (for Libya), Cambodia x2, 
Mali, Sudan, South Sudan, Algeria (for West-Sahara), Togo, Benin from 2016 to 2020. 
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our planet are extremely diverse. Despite that the basic needs of humans are the very 

same and some of them include decent health and healthcare, appreciation and the 

chance to live a life as self-determined and dignified as possible.  

I think with gratitude and pride of the patients and healthcare colleagues I had the chance 

to meet in these places, their wit and joy of living, their simplicity, pragmatism and 

creativity.  

This research is dedicated to them, the girls, boys, women and men with disabilities in 

need of rehabilitation services in highly challenging settings and the courageous, resilient 

workforce providing them.  

 

1.2 Chapter Explanations 

The first chapter provides the background to the thesis, discusses rehabilitation as a part 

of global health towards universal health coverage and the World Health Organization’s 

“Rehabilitation 2030” initiative. It defines rehabilitation and assistive technology, 

elaborates protracted armed conflict, healthcare and rehabilitation provision in countries 

of conflict. The ICRC is introduced as an organisation including its assistance policy, its 

healthcare approach and its Physical Rehabilitation Programme. The chapter closes with 

the thesis aim and objectives.  

A visual summary (figure 1-1) shows the thesis structure and content chapter by chapter. 

 

Figure 1-1. Thesis poster (next page). This visual summary outlines the full thesis and helps navigate 
through the various chapters and their content. The respective sections will reappear at the beginning 
of each chapter for orientation.  
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1.3 Rehabilitation 

1.3.1 Rehabilitation as a Health Sector and a Part of Global Health - the WHO 
Rehabilitation 2030 Initiative 

In 2015, all United Nations member states as a universal call to action adopted 17 

sustainable development goals (SDGs) to work towards by 2030 (United Nations General 

Assembly, 2015). This gave way to the World Health Organization’s (WHO) (2017a) 

initiative “Rehabilitation 2030 – a call for action” launched in 2017. 

Etienne Krug, then Director of the WHO Department for Management of Noncommunicable 

Disease, Disability, Violence and Injury Prevention, and Alarcos Cieza (2017), who oversees 

and coordinates WHO’s work on vision, hearing, rehabilitation and disability, outlined the 

urgent need to enhance rehabilitation provision worldwide. 

The WHO defines rehabilitation as “set of interventions designed to optimize functioning 

and reduce disability in individuals with health conditions in interaction with their 

environment. Health condition refers to disease (acute or chronic), disorder, injury or 

trauma” (World Health Organization, 2017b). Rehabilitation interventions address 

“impairments, activity limitations and participation restrictions, as well as personal and 

environmental factors (including assistive technology) that have an impact on 

functioning. Rehabilitation is a highly person-centred health strategy; treatment caters 

to the underlying health condition(s) as well as goals and preferences of the user” (World 

Health Organization, 2017b). 

Acknowledging its increasing importance, rehabilitation has received massive international 

interest since the birth of the WHO’s initiative in 2017. The Rehabilitation 2030 initiative 

gained momentum in parallel with allied initiatives around disability and assistive 

technology such as the Global Cooperation on Assistive Technology (GATE) initiative 

(Khasnabis et al., 2015; MacLachlan et al., 2018), Emergency Medical Teams (World Health 

Organization, 2016), Cochrane Rehabilitation (Negrini et al., 2018) and also stimulated the 

creation of subsequent projects such as the Global Rehabilitation Alliance (Global 

Rehabilitation Alliance, 2020), World Rehabilitation Alliance (World Health Organization, 

2022a), AT-Scale (“ATscale Global Partnership,” n.d.), Global Disability Innovation Hub 

(Holloway et al., 2018), Learning, Acting and Building for Rehabilitation in Health Systems 

(ReLAB-HS, n.d.), and more. 
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1.3.2 Functioning as a Health Indicator towards Universal Health Coverage 

A key suggestion in this development was published in 2017 – the designation of 

“functioning” as a third key health indicator besides mortality and morbidity, putting 

forward the ultimate objective of any rehabilitation as a crucial element of 21st century 

healthcare (Stucki and Bickenbach, 2017). 

Rehabilitation is right at the core of the SDG 3 defined as: “ensure healthy lives and 

promote well-being for all at all ages” (World Health Organization, 2015a) and is 

undoubtedly a component of global and public health. In its transversality rehabilitation 

aims at reducing disability and promoting functionality in all aspects of life. The process 

and the effects of rehabilitation therefore also impact a number of other SDGs, see 

section 3.4 (Narain and Mathye, 2019; Tebbutt et al., 2016). 

To achieve SDG 3, the WHO promotes progressing towards the concept of universal health 

coverage (UHC). The definition of UHC states that “all individuals and communities 

receive the health services they need without suffering financial hardship. It includes the 

full spectrum of essential, quality health services, from health promotion to prevention, 

treatment, rehabilitation, and palliative care across the life course” (World Health 

Organization, 2021a). 

Rehabilitation as a universal healthcare service faces numerous challenges, particularly in 

LMIC contexts characterised by a combination of high needs and poor supply of workforce, 

services and research, see section 1.6. 

 

1.3.3 (Physical) Rehabilitation within this Thesis 

Physical rehabilitation is an umbrella term for multidisciplinary services delivered by 

various therapeutic and medical professions and generally “the process that an injured or 

deconditioned person goes through to restore their physical functioning” (Bence, 2021). 

The term has been rightly criticised for suggesting a dualism between mind and body and 

falsely reducing the complex process of rehabilitation to a "physical" factor (Wade, 2006). 

The ICRC (2021a) – introduced in 1.5 – defines the term by describing its approach to it: 

“Physical rehabilitation involves the provision of mobility devices (prostheses, orthoses, 

walking aids and wheelchairs) and appropriate physiotherapy, and other services as well. 

It is also a means of integrating physically disabled people into families, communities, 

schools and workplaces.” 

“Physical rehabilitation” is the term traditionally used by the ICRC and other actors in the 

contexts of this thesis to describe what the WHO defines as Assistive Technology, namely 

“assistive products and their related systems and services. Assistive technology is of 
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fundamental importance for persons with permanent or temporary functional difficulties 

as it improves their functional ability, and enables and enhances their participation and 

inclusion in all domains of life.” (World Health Organization and United Nations Children’s 

Fund (UNICEF), 2022). 

The aspect of assistive products in the WHO definition is also included in the ICRC 

approach where these are limited to mobility devices due to inclusion criteria that do not 

target persons with (exclusively) audiovisual, cognitive or communicative impairments. 

The ICRC definition clarifies that the provision of mobility devices happens in combination 

with physiotherapy and services that promote participation and inclusion.  

ICRC services in physical rehabilitation thus embrace the WHO’s definition of the ultimate 

goal of rehabilitation, namely functioning, as they aim to enable rehabilitation users with 

permanent impairments to lead productive, autonomous and self-defined lives in dignity. 

The data for this thesis were collected from ICRC-supported rehabilitation centres 

including service user files and qualitative data from rehabilitation staff. Rehabilitation, 

as researched in this thesis, is thereby fully integrated into the WHO definitions of 

rehabilitation (“a set of interventions designed to optimize functioning and reduce 

disability in individuals with health conditions in interaction with their environment”) 

and of assistive technology, (“assistive products and their related systems and services”).  

Therefore, in the context of this thesis the terms “rehabilitation” or “physical 

rehabilitation” are used to describe the functional rehabilitation and assistive technology 

provision of persons with predominantly “physical” – neuromusculoskeletal – disabilities. 

The term does not cover the assistive technology of persons with purely audiovisual, 

cognitive or communicative impairment but it includes the comprehensive rehabilitation 

of complex disabilities with a component of physical impairment such as cerebral palsy. 

Especially in war contexts it is self-explanatory that trauma resulting in impairment and 

disability is never only physical and that rehabilitation therefore requires comprehensive 

multimodal interventions, as outlined by the ICRC definition. Even the provision of 

wheelchairs and assistive devices is arguably much more than a merely “physical” 

intervention as it enables independence and is a prerequisite for subsequent interventions 

aiming to address profound psychological and socioeconomic effects on participation and 

quality of life. A detailed description of ICRC service provision models is given in 1.5. 

 

1.3.4 Global Rehabilitation Needs 

The WHO Rehabilitation 2030 initiative focusses particularly on strengthening 

rehabilitation within health systems and supports member states in their efforts to do so 
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by providing a range of tools and consultations (Kleinitz et al., 2022; Rauch et al., 2019; 

World Health Organization, 2019a). 

The past years have shown how these efforts in assigning rehabilitation a place on the 

global health agenda and to define the scope and effects of this essential health service 

have borne fruit: an increasing number of member states responded to the call for action 

as the report of the second Rehabilitation 2030 meeting in 2019 revealed (World Health 

Organization, 2019a). 

The scale of need for rehabilitation services in low-resource and conflict-affected contexts 

is significant and continues to grow. A 2020 study in The Lancet provides estimates of the 

global need for rehabilitation, including physical and sensory impairments (Cieza et al., 

2020). Accurate data on disability prevalence or rehabilitation services are not available, 

the estimates are determined by recognised rehabilitation and statistical experts and thus 

the most reliable data available at the time. The study found a 63% increase of need 

between 1990 and 2019 and a total of 2.41 billion presenting conditions that would benefit 

from rehabilitation by 2019. The study examined 25 highly prevalent health conditions 

that are likely to lead to disabilities and would require rehabilitation services. The highest 

needs for rehabilitation were found in the WHO Western Pacific and Southeast Asia 

regions, 610 million and 593 million people, respectively. Needs are projected to keep 

increasing globally, notably due to ageing and the rise in noncommunicable diseases. 

Tables 4-1, 4-2, 4-3 in chapter 4 (Methodological Perspectives) provides more detail on 

rehabilitation needs in the included countries.  

Nearly 80% of the 1.3 billion persons with disabilities worldwide live in low-income and 

middle-income countries (World Health Organization, 2022b). It is namely these states 

that, since the Rehabiliation 2030 call for action, have sought and received support and 

started the process of integrating and strengthening rehabilitation within their health 

systems in order to eventually address rehabilitation needs nationwide and to counteract 

the consequences of non-action (World Health Organization, 2021b). Although data show a 

disability prevalence of 21.2% in high-income countries as opposed to 12.8% in low-income 

countries, this finding is likely to be linked to underdiagnosis and thus an underestimation 

of the magnitude of the problem (World Health Organization, 2022b). The massive 

shortage of rehabilitation workers in low-resource and conflict-affected settings may be 

an explanation of such underreporting. Scarce workforce is a major barrier to 

rehabilitation service provision in low-resource and conflict-affected settings (World 

Health Organization, 2017c; 2019a).  

World Physiotherapy data from 2022 on numbers of physiotherapists per 10,000 population 

indicate – besides a lack of available data for 8 of 22 countries included in this thesis – 
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figures between 0.03 (Niger) and 3.64 (Gaza), compared to over 20 in Germany and 

Switzerland and around 10 physiotherapists per 10,000 population in the UK and Ireland 

(World Physiotherapy, 2023). An ideal rehabilitation worker/ population ratio is not 

defined and several studies note a lack of accurate data on rehabilitation workforce, but 

there is general agreement on massive shortages and unequal coverage, especially in 

challenging settings such as conflict contexts, very low-resource, rural and remote areas 

(Agho and John, 2017; Conradie et al., 2022; Jesus et al., 2017; Jesus et al., 2022; Naicker 

et al., 2019; World Health Organization, , 2017c; 2019a).   

 

1.4 Conflict 

1.4.1 Conflict – Definitions and Implications 

Despite an increase in rehabilitation strengthening efforts in LMICs since the launch of the 

WHO rehabilitation 2030 initiative, there is a group of countries with populations in need 

estimated at 339 million in total where integrating and strengthening rehabilitation is 

particularly challenging – that is countries affected by conflict or disasters (United Nations 

Office for the Coordination of Humanitarian Affairs (OCHA), 2023). These are member 

states for which the Rehabilitation 2030 call for action is often far from being one of their 

priorities. The Rehabilitation 2030 initiative requires a level of health system organisation 

that does not exist in such contexts, either because it never did, no longer does or 

because systems are too fragmented to be sufficiently operational (Philips and Derderian, 

2015). 

In its opinion paper “How is the Term “Armed Conflict” Defined in International 

Humanitarian Law?” the ICRC (2008a) states: 

“International humanitarian law distinguishes two types of armed conflicts, namely:  

• international armed conflicts, opposing two or more States, and  

• non-international armed conflicts, between governmental forces and non-

governmental armed groups, or between such groups only.“ 
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Figure 1-2. Phases of Conflict. (adapted from: Brahm, 2003; Galtung and Fischer, 2013; Kuzmanovic 
et al., 2019)  
 

Most conflicts are nowadays non-international armed conflicts including the contexts 

studied in this thesis (Policinski and Kuzmanovic, 2019). Whilst the literature describes 

three (to five) main phases of conflict (before, during, after), see figure 1-2, the key 

contexts of this thesis were in the stage of longterm warfare of varying intensity during 

the time of research (see table 4-1, chapter 4). These situations of prolonged conflict and 

additional hazards are characterised by a complexity that experts refer to as ‘protracted 

crises’ (Kuzmanovic et al., 2019). They can be defined by a single main conflict such as 

the Israel-Palestine one or a series of many different, sometimes simultaneous conflicts 

like in Afghanistan, DR Congo, Iraq, Myanmar, South Sudan or Sudan. Protracted crises can 

have local or big political goals and include economic, criminal or even personal aspects. 

In contrast to the phases in figure 1-2, protracted crises are episodic, fragmented and 

mutating, and characterised by varying periods of intensification and de-escalation 

(International Committee of the Red Cross, 2016).  

Protracted crises or -conflicts have no agreed international definition yet. Common 

features include a breakdown of institutions, duration, longevity and intractability of 

conflict, weak governance of public administration, weak and abusive state institutions, 

unsustainable livelihood and poor food security outcomes (International Committee of the 

Red Cross, 2016; United Nations Development Programme, 2019; United Nations Office for 

the Coordination of Humanitarian Affairs (OCHA), 2021). The scale, interconnectedness, 

direct, indirect and cumulative impacts, and inadequate funding in the face of need are 

among the root causes identified and discussed by the ICRC. They lead to extremely 
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complex, long-term challenges that need to be taken into account in humanitarian action 

(International Committee of the Red Cross, 2015a). 

Figure 1-3 illustrates how the scale, interconnectivity and accumulation of events directly 

and indirectly affects different public services. Protracted crises require concerted 

sustained action to assist and protect vulnerable populations exposed to violence, terror 

and displacement and to support them with essential services.  

Although health services are evidently among the essential needs, they can only be 

implemented alongside and in coordination with other essential services including water 

and sanitation, food and livelihood, education and protection (International Committee of 

the Red Cross, 2004). 

 

 

Figure 1-3. Different phases of protracted conflict lead to cumulative impact on all levels of everyday 
needs and service provision (source: International Committee of the Red Cross, 2015a, page 10)  
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1.4.2 Low-Resource and Conflict-Affected Settings  

This thesis researches rehabilitation in low-resource and conflict-affected settings. As 

explained in the preceding section, the key contexts are protracted crises.  

“Conflict-affected” describes different scenarios. It can mean countries, territories or 

contexts in countries that directly experience acute armed conflict and other situations of 

violence or protracted crisis. Other settings of this thesis are hosting refugees from 

conflict contexts, are in a situation of post-conflict or a combination of both. These 

countries are affected by conflict even if they are not or no longer directly involved in 

fighting. Although not or no longer exposed to conflict and violence, their populations and 

systems are marked by the conflict history of the country or the influx of populations from 

conflict countries and are thus considered conflict-affected. A few contexts of this thesis 

do not count as conflict-affected. More on this is elaborated in the methods chapter 4 and 

in chapter 10.  

Countries can be classified by income using World Bank definitions. Labels like low- and 

middle-income country (LMIC) comprise a wide range and income is not the main aspect of 

interest in this thesis. For example, Iraq is classified as a middle-income country by the 

World Bank (2023a), while the Uppsala Conflict Data Program (n.d.) paints a picture of 

complex, long-term instability and multi-layered violence. Therefore, the term LMIC is 

avoided where possible and study settings preferrably referred to as “conflict-affected 

and low-resources”. 

One fact unites all included contexts, be they in LMICs or upper-middle income countries, 

in acute or post-conflict: All are marked by low resources.  

The term “low-resource context” describes a lack of commodities in this thesis. It refers 

to lack of money, equipment, material, but also space, infrastructure and the 

consequences of it, such as low or lacking education, salary, recognition, regulation. The 

term, however, is often used for contexts where people have extraordinary personal 

resources, such as innovation, courage and resilience. It should be noted therefore, that 

the term does not refer to qualities of individuals or populations living in so-called low-

resource contexts. 
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1.4.3 Healthcare in Conflict  - Actors, Activities, Models 

The ICRC and the International Federation of the Red Cross and Red Crescent Societies  in 

collaboration with the respective National Societies (“the Movement”), 192 in total, are 

key intervenants in healthcare provision in conflict thanks to their history, experience and 

vast coverage (International Committee of the Red Cross, 2015b, 2022a).  

However, the presence of conflict in a context leads to a great diversity of actors involved 

in healthcare provision in conflict, see figure 1-4 (Basu et al, 2012; Besançon et al, 2022 ; 

Kangamina et al, 2022 ; World Health Organization, 2021a). 

Conflict inflicts damage to crucial infrastructure, services and systems. Therefore, 

healthcare models cannot exist on their own without considering the bigger picture. Most 

actors provide or support access to healthcare in coordination with other organisations or 

in combination with other services within their organisation including water, sanitation 

and electricity, economic security like nutrition and agriculture, protection, etc. 

(International Committee of the Red Cross, 2004, 2022a; Médecins Sans Frontières (MSF) 

International, n.d.; Sphere Association, 2018).  

As a consequence, there is a wide range of different organisations present. For example, a 

study from Pakistan found around 600 NGOs and 206 public private service organizations 

engaged in health services provision illustrating the quantity and diversity of actors in the 

health sector alone (Ejaz et al. 2011).  

International actors step in or pull out depending on the magnitude, longevity and 

intensity of a conflict and depending on their ressources and priorities, which are often 

defined by donors and by other needs elsewhere (Comes et al., 2020; Debarre, 2018).  

Some actors are specialising in emergency responses and partial substitution, notably 

Médecins sans Frontières whereas others work on a more structural basis in an attempt to 

stabilise broken health systems (Médecins Sans Frontières (MSF) International, n.d.; 

Sondorp and Scheewe, 2012). However, the boundaries between different approaches, 

between direct emergency aid on the ground and structural, systemic support on 

governance levels have become increasingly blurred. This is due to the more and more 

protracted nature of conflicts and the rise of chronic conditions requiring longterm, costly 

and often complex healthcare (International Committee of the Red Cross, 2016; Aebischer 

Perone et al., 2017).  
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Figure 1-4. Models of healthcare in conflict. The figure illustrates the various stages of healthcare in 
conflict, the personnel and teams involved, contents of care and involvement of rehabilitation 
professionals and lists potential actors on all levels (adapted from: World Health Organization, 2021a) 
 

The literature describes models of intervention and the associated sectors and actors on 

those levels (Giannou and Baldan, 2010; Giannou et al., 2013; World Health Organization, 

2021a). Figure 1-4 provides an overview of the stages of care, workforce, contents of care 

and involvement of rehabilitation professionals and lists potential actors on all levels. The 

figure is inspired by the WHO’s “Red Book”, a comprehensive guideline for medical teams 

in health emergencies in conflict (World Health Organization, 2021a).  

It should be noted that all actors, including patients, are very likely to identify with, 

belong or adhere to different parties to the conflict, which is why a principled approach 

based on impartiality, neutrality and independence is key to healthcare in conflict 

(International Committee of the Red Cross, 2020a). The stages in figure 1-4 are merely a 

model as, contrary to sudden onset disasters, these phases overlap due to attacks of 

varying frequency and intensity or take place simultaneously in different locations in 

ongoing conflicts. Figure 1-5 provides a comparison between one-time disasters and 

protracted crises.  
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Figure 1-5. Healthcare needs in sudden onset disaster events versus conflict, complex emergency 
contexts  (source: World Health Organization, 2021a, page 137)  
 

1.4.4 Healthcare in Conflict - Rehabilitation 

The WHO’s “Red Book” defines rehabilitation as an integral, non negotiable component of 

healthcare in conflict stating “it is similarly an essential component of clinical care in 

armed conflict and complex emergencies and essential to mitigating the considerable 

legacy of disability that follows a surge in traumatic injuries and exacerbation of chronic 

medical conditions” (World Health Organization, 2021a, page 153). 

There are globally agreed standards and guidelines for providing rehabilitation in conflict-

affected settings (Lathia et al., 2020; Mills et al., 2018; World Health Organization et al., 

2016). The current standard textbook from Lathia et al (2020) provides a comprehensive 

overview on conflict and disaster settings and respective rehabilitation needs outlining 

evidence-based early management of six main conditions: fractures, injuries, amputation, 

burns, peripheral nerve, acquired brain and spinal cord injuries. Early rehabilitation in 

emergencies got thus increasing attention in recent years, which led to physiotherapists 

and other rehabilitation professionals being more automatically integrated within 

emergency medical and early response teams. However, this is by no means a matter of 

course. In Debarre's (2018) detailed document on health care in conflict, for example, 

rehabilitation is mentioned only once without further explanation.  

Rehabilitation service models and rehabilitation workers integration within emergency 

medical teams in acute care may be well defined  and their organisation and funding 

relatively regulated (World Health Organization, 2016; Mills et al., 2018). However, it is 
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the post-acute phases that are often neglected due to lack of awareness, funding, expert 

workforce, and sufficient infrastructure and time for in- or outpatient rehabilitation 

services (Lathia et al., 2020).  

For example, challenges arise in the phases between wound healing and assistive device 

fitting when patients are discharged from the acute care facilities and would require 

medium-term stepdown facilities or outpatient services for temporary, functional 

rehabilitation, for pre-fitting preparation or for long-term care, depending on their 

disability (Hardcastle, 2021). A major task for organisations and health and rehabilitation 

workers lies in strengthening rehabilitation for long-term needs of persons with complex, 

permanent disabilities such as spinal cord injury, head injuries, or amputation, in addition 

to disabilities that develop or deteriorate as an indirect consequence of conflict due to 

health system collapse such as chronic disease-related or congenital disabilities (Lathia et 

al., 2020; Priddy, 2019; Spiegel et al., 2018; World Health Organization. Regional Office 

for the Easter Mediterranean, 2008). These services continue to be easily neglected. 

Affected persons who would urgently need rehabilitation may be lost to follow-up, which 

decreases their rehabilitation potential and increases mortality. The lack of universal 

recognition of rehabilitation in many conflict-affected areas requires a significant 

commitment to strengthening rehabilitation from the actors involved in providing 

rehabilitation in these areas, in addition to substituting services.  

 

1.4.5 Rehabilitation Needs In Protracted Crises  

Nations in protracted crisis are often labelled as “fragile” or “failed” states with fragile 

health and other systems (Landry et al., 2021; Salama and Alwan, 2016). Heavily 

dependent on humanitarian assistance, the inhabitants of these countries find themselves 

in a spiral of recurring conflict and violence. In relation to rehabilitation, the LMIC-typical 

existing needs and trends are exacerbated and met with a blend of additional complexities 

and challenges. 

Often these countries are also simultaneously struggling with challenges typical for high-

income countries (HICs), such as ageing populations, non-communicable diseases (NCDs) 

and other chronic conditions, with challenges typical for LMICs such as lack of quality 

healthcare and rehabilitation workforce, accidents and injuries due to lack of safety 

measures, and with challenges typical for conflict settings such as complex trauma, 

restricted access, disruption of health services and systems (International Committee of 

the Red Cross, 2016). 
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In a network of fragile systems, “survival of the fittest”-mechanisms tend to be prevalent, 

both for persons with and without disabilities. When looking at the definition of UHC – high 

quality healthcare, according to needs, with no financial hardship - the reality for 

rehabilitation users in protracted crises means mainly: health and rehabilitation care of 

poor quality, based on severely restricted availability and access rather than on needs, 

and confronting users with catastrophic out-of-pocket expenditures (Bello and Adegoke, 

2018; Haug et al., 2017; Mactaggart et al., 2019). 

Other challenges add to it, many of which will be elaborated throughout this thesis. 

Nevertheless, despite these context-typical challenges, the obligation to advocating  

and working for disability rights and finding a modus operandi for states that will not join 

WHO’s efforts on global rehabilitation development remains unchanged.  

Concrete published data on persons with disabilities with rehabilitation needs in conflict-

affected contexts are not available, but most certainly higher than in non-conflict settings 

due to conflict-induced injury and breakdown of health systems (World Health 

Organization, 2022b).  

Table 4-1 in chapter 4 provides an overview of included countries and population size.  

Even assuming a conservative estimate that 15% of the 339 million people in need and 

affected by conflict, disaster and displacement have a disability, and not taking into 

account the rehabilitation needs of people with health problems that are not considered 

disabilities in this calculation, the global rehabilitation needs in challenging contexts 

would exceed 50 million people (United Nations Office for the Coordination of 

Humanitarian Affairs (OCHA), 2023). 

A longterm actor in the field of rehabilitation and disability in conflict-affected contexts is 

the ICRC which facilitated access to the data of this thesis (International Committee of 

the Red Cross, 2021a). It is introduced in the following sections.  
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1.5 The ICRC 

The ICRC is an “impartial, neutral and independent organization whose exclusively 

humanitarian mission is to protect the lives and dignity of victims of war and internal 

violence and to provide them with assistance” (International Committee of the Red Cross, 

2008b). 

Established in 1863, the ICRC operates in accordance with the Geneva Conventions and 

international humanitarian law. With headquarters in Geneva, Switzerland, in 2021 the 

ICRC worked in over 100 countries worldwide with a budget of CHF 2.37 billion and relied 

on a team of over 20,000 staff, including headquarters and field workers, national and 

international workers, generalists and specialists such as health professionals 

(International Committee of the Red Cross, 2022a). 

The ICRC operates through a network of delegations, offices, and field units located in 

conflict-affected and other high-risk areas to ensure respect for and protection of the 

lives, dignity, and rights of people affected by armed conflict and other situations of 

violence. Its activities include the promotion and protection of international humanitarian 

law and the provision of humanitarian assistance through the protection and support of 

people affected by violence, including civilians, prisoners and other vulnerable groups. 

This may include providing medical care, food, water, and shelter, and other assistance, 

as well as facilitating communication and reunification of separated family members. In 

carrying out these activities, the ICRC works with a range of partners, including 

governments, NGOs, and local authorities, and supports the development of national Red 

Cross and Red Crescent Societies (International Committee of the Red Cross, 2022a). 

The ICRC has a strong mandate and legal framework, including recognition under 

international humanitarian law, which gives it a unique role in addressing the needs of 

people affected by armed conflict (International Committee of the Red Cross, 2009). In 

addition, as one of the oldest and largest humanitarian organisations, the ICRC has a long 

history and extensive experience in humanitarian work, which allows it to draw on a 

wealth of knowledge and expertise. One of the main strengths of the organisation is 

therefore its ability to access and operate in challenging and often dangerous 

environments. Its neutrality and independence, as well as its long-standing presence in 

many conflict-affected areas, enables the ICRC to gain the trust of all parties to the 

conflict and to carry out its work in a non-partisan, impartial manner. This is facilitated by 

its vast and robust network of local staff and partners, notably through national Red Cross 

and Red Crescent Societies, but also other partners, which enables it to have a presence 
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on the ground, to gain access to populations in conflict zones under different armed 

groups and to respond quickly to changing needs.  

The ICRC also has a strong reputation for upholding humanitarian principles and respecting 

the dignity and rights of those it assists, regardless of their identity or affiliation. 

However, the ICRC also faces a number of challenges and limitations in its work. These 

can include the increasing complexity, longevity, protraction and volatility of conflicts, 

and a working environment, which increasingly poses threats to the safety and security of 

its staff and hinder its ability to gain access to certain areas and populations and assist 

people in need (International Committee of the Red Cross, 2019a). Additionally, the ICRC 

faces funding and resource constraints, which can limit its capacity to scale up its 

operations in response to urgent as well as longterm needs. The ICRC's impartiality can 

also be viewed as a weakness by certain actors who may see the organization as not taking 

a strong enough stance on certain issues as recent discussions on the ICRC’s role in the war 

on Ukraine reveal (Senarclens, 2022; Warner, 2022). 

 

1.5.1 The Assistance Policy of the ICRC 

The ICRC assistance policy was adopted in 2004 (International Committee of the Red 

Cross, 2004). It defines the core areas in which the ICRC is committed to supporting the 

affected populations. These include  

1. water and habitat: drinking water distribution networks; planning and setup of 

human settlements; environmental sanitation and waste management; cooking 

technologies 

2. economic security: provision of food and household items; livelihood items; 

resuscitation of small businesses 

3. health (see below) 

 

1.5.2 The ICRC Health Programme 

As one of the main pillars of the ICRC's assistance response, the health programme aims to 

provide quality healthcare to those in need and to support the functioning of healthcare 

systems in conflict and various other crisis settings around the world. 

The health programme follows the guiding principles of a people-centric and public health 

approach within the continuum of care as outlined in the ICRC’s 2020-2023 Health Strategy 

and consists of the following specific programmes: Trauma first aid and prehospital 

emergency care, primary health care, hospital care, physical rehabilitation, health care in 
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detention, and mental health and psychosocial support (International Committee of the 

Red Cross, 2020a). 

In 2021, the ICRC supported over 1’500 hospitals, primary care facilities and physical 

rehabilitation centres (International Committee of the Red Cross, 2022a). 

The health programme collaborates closely with other assistance programmes on water, 

habitat and economic security, and with activites in the fields of weapon contamination, 

healthcare in danger, protection of the civilian population, restoring family links, 

detention conditions, etc.. The health strategy lists key enablers such as effective people 

management, workforce development and relevant, sustainable partnerships 

(International Committee of the Red Cross, 2020a). 

The ICRC's health programme operates in a variety of settings, including conflict zones, 

detention centers, refugee camps, and other areas where people's health and wellbeing 

may be at risk. It can take different forms, ranging from providing direct healthcare 

services to supporting the strengthening of local healthcare systems, through measures 

such as training and capacity building of healthcare workers and supporting the 

procurement and distribution of essential medical supplies (International Committee of 

the Red Cross, 2022a). 

The ICRC implements its health programme in collaboration with a range of partners, 

including governments, local healthcare providers, and other humanitarian organizations. 
One of its strengths is its ability to provide and adapt healthcare services in difficult and 

challenging environments due to the ICRC’s long history of working there and its mandate. 

As previously elaborated, the organisations’s impartiality and neutrality enables it to work 

with all parties to a conflict and gain access to people in need, regardless of their religion, 

ethnicity, or political views and to reach vulnerable populations that may be otherwise 

difficult to access. 

Another strength of the ICRC's health programme is its focus on sustainability. The 

strategy includes activites to strengthen local healthcare systems and build the capacity of 

local healthcare providers, with the goal of leaving behind a lasting impact and enabling 

communities to continue providing healthcare to their populations even after the ICRC's 

intervention has ended. 

However, the ICRC's health programme also faces a range of challenges and weaknesses. 

This includes limited resources and the complexity of working in conflict and other crisis 

settings. Logistical and security concerns dominate in some settings, particularly in 

conflict zones. Access to people in need can be restricted by hostilities, and the safety of 

ICRC staff and patients can be at risk. The organisation has to balance the need to provide 
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healthcare services with the need to protect its staff and patients from harm 

(International Committee of the Red Cross, 2021b). 

In the health strategy, the relative chronology of its continuum of care approach lacks a 

certain flexibility: The Rehabilitation Programme is restricted to secondary care, see 

figure 1-6. This is contrary to the advocacy of WHO to integrate rehabilitation on all levels 

of the care chain, notably on primary care level (Mills et al., 2017; World Health 

Organization, 2018a, 2021b). A WHO-aligned approach would better support sustainability 

and resource efficiency efforts, especially in the prevention of complex disabilities 

through timely NCD management, health promotion and injury prevention. Despite that, 

the very nature of the Rehabilitation Programme, namely partnering with and supporting 

rather than owning structures, allows flexibility within an otherwise restricted approach 

as the supported centres themselves can initiate approaches on various levels of the 

continuum of care. This is further elaborated in 1.5.3. 

 

Figure 1-6. Setup of the ICRC health programme. (source: International Committee of the Red Cross, 
2020a, page 8) 
 

 
  



   1-42 

1.5.3 The ICRC Rehabilitation Programme 

The ICRC Physical Rehabilitation Programme is one component of the ICRC’s assistance 

response integrated within the health unit. With its launch in 1979, the ICRC committed 

itself to the service of persons with physical disabilities, victims and survivors of armed 

conflict and other situations of violence (International Committee of the Red Cross, 

2020b). Initially specializing in the provision of mobility devices, namely prostheses, the 

programme has since undergone far-reaching developments. A milestone was the 2006 UN 

Convention on the Rights of Persons with Disabilities (UNCRPD) (United Nations, 2006) 

enabling a non-discriminative approach in ICRC-run or -supported rehabilitation 

structures, which in the past and in line with a more narrowly interpreted mandate had 

limited their inclusion criteria to victims of armed conflict in most places. This has led to 

the introduction of new programmes, such as management of developmental disabilities or 

clubfoot, which has contributed to the prevention and reduction of the long-term 

consequences of early childhood disabilities (International Committee of the Red Cross, 

2005).  

Other key developments, backed up by the rights-based approach of the UNCRPD, were 

increasing collaborations with the ICRC mental health and psychosocial support 

programme (International Committee of the Red Cross, 2017a) and social inclusion 

initiatives that span from disability sports programmes to vocational training, education 

and professional reintegration measures (International Committee of the Red Cross, 2012, 

2020c, 2022c). According to the 2021 Annual Report, the Physical Rehabilitation 

Programme was active in 41 countries supporting service provision in over 300 projects for 

more than 365,000 individuals per year2 (International Committee of the Red Cross, 2019b, 

2020b, 2021a, 2022b). 

Based on a policy of support, cooperation and strengthening of local capacities, most 

projects are not ICRC-owned or -run. They may have been initiated and are often still 

financed and supervised by the ICRC, but belong to local partners, which could be the 

ministry of health or social affairs, non-governmental organisations, religious associations, 

or other institutes. 

At the time of this research, the ICRC approach (2020b) consisted of a globally applied 

framework with four strategic objectives (figure 1-7), aligned in a consecutive order: 1) 

access to 2) quality services that are 3) sustainable and aim to achieve and uphold the 

users’ 4) participation in society. The twin-track approach, involving person and system, 

acknowledges that for an individual to benefit from outcome-oriented rehabilitation 

 
2 differing figures in annual reports and, depending on the selected source, in the papers of this thesis (see 
sections 5.4.2, 6.3, 8.4.2, 9.4.2), due to organisational and COVID-related changes 
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services, the involved systems and stakeholders need to support and enable this 

(International Committee of the Red Cross, 2020b).  

Aligned to the overall ICRC mandate, the expertise and core activity of the ICRC’s Physical 

Rehabilitation Programme is assistance of affected persons within crisis settings where it 

applies a context-adapted mix of humanitarian relief and international cooperation or 

development approaches in a fluid transition (International Committee of the Red Cross, 

2020b; Red Cross EU Office and International Committee of the Red Cross, 2018). Even in 

protracted conflicts, there are opportunities for cooperation and capacity building that go 

beyond a mere humanitarian substitution or support mode. 

 

 

Figure 1-7. Approach of the ICRC’s physical Rehabilitation Programme. The metaphor of a Swiss train 
illustrates the twin-track approach of the ICRC’s Physical Rehabilitation Programme putting the 
individual rehabilitation user as well as involved systems at its centre. Achievement happens along 
the four pillars (objectives) of access, quality, sustainability, and participation. The banner on the 
right exemplifies involved beneficiaries and partners: a service user, a service provider, a health 
structure, a training institution, and networking on national and global level. 
 
Its approach allows the programme to adapt to the specific needs and context of the local 

population. It is flexible and can be customized to meet changing needs and circumstances 

of different communities. Working closely with local partners the approach aims to ensure 

that the rehabilitation services provided are appropriate and sustainable.  

The testimonials of PwD accessing or working in ICRC-supported centres (Hocq and Assaf, 

2023) illustrate the comprehensive aspect of services they received or provide, such as the 

facilitation of individual, family and group sessions including affected persons and 

caretakers on mental health, psychosocial needs and resilience building, peer-to-peer 
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support, and counselling. Vulnerable persons are also provided with food, shelter or 

participation in income generating initiatives, cash programmes and vocational training. 

PwDs can qualify for paralympic training and competitions, which is supported by the ICRC 

through its Rehabilitation Programme (International Committee of the Red Cross, 2022b). 

As rehabilitation services in such centres, with the exception of entirely ICRC-run centres 

in three of 22 included countries, are usually supported by a multitude of different actors, 

see figure 1-8, the approach is also influenced by the degree of ICRC support of the 

different structures. Each centre will align their services to the human, financial and 

infrastructural resources they have, the rehabilitation needs of the population within their 

catchment area and the agreements with their various partners and donors.  

In particular, physiotherapists whose qualitative data form a large part of this thesis, are 

also active at the levels of health promotion and prevention, physical activity, and pain 

management. Many physiotherapists provide services as comprehensively as possible 

including in areas that in high-resource settings would be distributed among a 

multidisciplinary team of different rehabilitation professions, see figure 1-9. 

 

 

Figure 1-8. A signpost at the entrance of a physical rehabilitation centre lists the structures’s national 
and international donors (source: private) 
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Figure 1-9. A physiotherapist in a provincial reference hospital in Eastern Congo is improvising 
speech- and language therapy for a service user with traumatic head injury (source: private) 
 

Where possible, ICRC Physical Rehabilitation Programme activities include efforts to work 

towards the WHO’s Rehabilitation 2030 agenda, also in member states that are not 

expected to seek WHO-support any time soon, because these are the contexts where 

rehabilitation and development needs are greatest. Such a policy also serves as a 

preparation, should countries get ready for a collaboration with the WHO on their 

Rehabilitation 2030 agenda at a later stage. Furthermore, it is the professionals living and 

working in these contexts who should benefit from capacity building to counteract brain 

drain, enhance retention, and allow a contextual adaptation of global initiatives. 

The broad range from very fragile “failed states” in long-term conflict to those that are 

more stable is the mix of settings for this thesis, which also includes a few countries that 

have already collaborated jointly with the ICRC, the WHO, World Physiotherapy and other 

organisations to strengthen their rehabilitation sector and align it to the WHO 

Rehabilitation 2030 process (Kleinitz et al., 2021; World Health Organization, 2019b; 

World Physiotherapy, n.d.). The data for this thesis reflect this spectrum, with the vast 

majority originating in protracted crises. 
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1.6 The Research Gap 

Even in relatively stable, non conflict-affected LMICs rehabilitation as a universal 

healthcare service faces numerous challenges. 

Firstly, the need is rocketing with ageing populations, an increase in chronic conditions, 

unhealthy lifestyles, NCDs and associated multimorbidity, a higher life expectancy of 

persons affected by them and increasing numbers of persons surviving injuries or diseases 

and living with the functionally disabling consequences of it (Krug and Cieza, 2017). 

Secondly, there is a dearth of rehabilitation workforce, a lack of education institutions 

and, in many countries, no professional regulations (Agho and John, 2017; Jesus et al., 

2017). 

Thirdly, LMICs with the highest proportions of persons with disabilities and rehabilitation 

needs are largely underserved (Bright et al., 2018; Cieza et al., 2020; Kamenov et al., 

2019). In addition, many countries show a huge gap between rural and urban services 

(Kamenov et al., 2019). 

The fourth challenge is the lack of data and research (Blanchet et al., 2015; Matter et al., 

2017; Mousavi et al., 2019; Smith et al., 2015; World Health Organization, 2017b, 2017d).  

Generally, rehabilitation research originates from HICs. If studies from LMICs are 

available, they were mainly conducted in states with a certain stability and development 

status, which gives results and recommendations a limited transferability to the complex 

circumstances of conflict-affected settings. Rehabilitation research in such settings is even 

rarer and very patchy, in terms of geographical coverage and the time of study, with 

several papers dating back years whilst the countries have meanwhile gone through 

substantial political changes that will have very likely also affected health services 

(Armstrong and Ager, 2006; Armstrong et al., 2014; Rau et al., 2007; Wickford et al., 

2008).  

A considerable body of research has been published on veterans from HICs deployed to 

these protracted crises (Bhatnagar et al., 2019; Christensen et al., 2016; Clarke et al., 

2015; Resnik and Reiber, 2012; Stineman et al., 2010; Webster, 2019). These publications 

provide insights into the devastating long-term impact an armed conflict can have on 

individuals. However, the injuries and traumas of veterans are part of a professional risk, 

sustained abroad in countries at war and are addressed by comprehensive, well-resourced 

care. It is generally unknown, at least in the scientific world, how such events affect 

people, be they civilians or military, who call these contexts their home. Essential 

questions on their demographics, health conditions and disabilities remain unanswered. 
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Treatment outcomes and rehabilitation impact, any evidence base for the low resources of 

fragile settings are unexplored, also due to a lack of appropriate outcome measures. 

There is information available on rehabilitation needs in LMICs and to what degree these 

needs are met (Bright et al., 2018; Cieza et al., 2020; Kamenov et al., 2019) as well as on 

disasters and epidemics (Landry et al., 2020, 2010; Sheppard and Landry, 2016). It can be 

assumed that the scenarios described in these studies are exacerbated in the chaos and 

fragmentation of protracted conflicts. 

Similarly unexplored are data on persons delivering rehabilitation services under the 

extreme circumstances of such settings. Studies exist on foreign physiotherapy workforce 

and services delivered to their military whilst deployed to countries at war (Moore et al., 

2013; Rhon, 2010; Rowe and Carpenter, 2011; Shaffer and Moore, 2016). The amount of 

research that has gone into optimising rehabilitation care for military personnel from HIC 

fighting in the settings of this PhD shows where the academic focus and allocated 

resources are going whereas even basic information about affected populations and 

rehabilitation services are missing.   

 

1.7 Thesis Aims and Objectives 

The aim of this thesis is to understand rehabilitation in the fragile health systems of low-

resource and conflict-affected contexts to identify priorities for the development of 

rehabilitation services there and for future research. 

The objectives of the thesis are: 

(i) to understand the demographic and clinical characteristics of persons who attend 

rehabilitation services in ICRC-supported structures across 14 conflict-affected 

countries.   

(ii) to understand demographic and amputation characteristics of persons with 

amputation who attend rehabilitation services in ICRC-supported structures across 

five conflict-affected countries. 

(iii) to understand the perspectives of ICRC-employed or -partnered physiotherapists 

from 18 conflict-affected countries on barriers and facilitators of physiotherapy 

and rehabilitation in such contexts. 

(iv) to understand the perspectives of ICRC-employed or -partnered physiotherapists 

from 18 conflict-affected countries on how to evaluate the outcomes and impact of 

rehabilitation in such contexts. 

  



   2-48 

2 Chapter 2. Setting the Scene: Disability, Rehabilitation and Conflict 

 

 
Figure 2-1. Orientation chapter - overall thesis 

2.1 Chapter Explanations 

This chapter is linked to the introduction and can be considered a part of the thesis’ 

background. It sets the scene for the following chapters, particularly for the conceptual 

frameworks discussed in chapter 3 that underpin the research in this thesis. It describes 

the particular challenges and complexities of protracted crises with regard to the 

provision of rehabilitation services and outlines six approaches to sustainable solutions, 

some of which were addressed over the years by this thesis and related activities.  

It is the first publication within this thesis to appear as an editorial in the December 2019 

issue of the Bulletin of the WHO. The pdf file of the published article is in appendix I. 
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2.2 Meeting the Needs of People with Physical Disabilities in Crisis Settings 

An estimated 20 million of the 135 million people3 who need humanitarian assistance 

globally are living with some form of disability and require access to rehabilitation 

services and assistive technology (United Nations Office for the Coordination of 

Humanitarian Affairs, 2017). This figure excludes the unknown number of people with 

conflict-caused impairment. However, physical disabilities and rehabilitation needs of 

populations in conflict-affected settings are rarely considered and very few international 

organizations specializing in rehabilitation are active in such contexts. 

While two important World Health Organization (WHO) initiatives on rehabilitation were 

launched in the past years, they do not fully capture the challenges of protracted crises. 

One such action was the Emergency Medical Teams Initiative, focusing on sudden onset 

disasters, which differ in nature and response from protracted crises (World Health 

Organization, 2016). The second initiative was Rehabilitation 2030, which aims to advance 

the global rehabilitation agenda around the health-related sustainable development goal 

(SDG) 3 (World Health Organization, 2017a). This initiative targets low- and middle-income 

countries that request assistance in anchoring rehabilitation in their health system. 

However, the initiative starts at a level of systems organization that does not exist in most 

countries of protracted crisis. 

Rehabilitation for persons with permanent impairment and disability is demanding in any 

given context because it involves long-term interventions and requires financial resources 

and care-providers with specialized skills. In protracted crises, however, rehabilitation is 

particularly challenging. 

The overall situation may be characterized by political uncertainty, poverty and 

corruption. The infrastructure may be destroyed or degraded, affecting communication, 

access to buildings and roads, and procurement of rehabilitation products. The security 

situation may be volatile and unpredictable. The education system may be weak, 

complicating professional training. The health system may be overwhelmed or 

dysfunctional. The needs for rehabilitation will be increased, urgent and complex. 

Therefore, clinical presentations requiring rehabilitation will be pre-existing conditions 

that were deteriorating or further developing, plus multiple physical and psychological 

trauma accumulated at different points in time. Cultural concepts and beliefs around 

disability may be stigmatizing, hindering the development of rehabilitation policies. 

Accordingly, the most vulnerable, including women and children with disabilities, may get 

further marginalized, exploited and exposed to violence. Rehabilitation professionals, if 

 
3 At time of writing (i.e., Aug-Nov 2019); numbers have increased by 2.5 over the past 3 years  
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existent, may have left the country, or been killed in conflict, and there may not be 

sufficient numbers of qualified remaining staff (Debarre, 2018). 

Given this complexity and magnitude of needs, specific approaches are required. 

First, greater awareness of the rehabilitation needs in countries of protracted crisis is 

needed. Raising awareness is done best by including persons concerned and their 

rehabilitation providers. In 2019, the International Committee of the Red Cross (ICRC) 

sponsored over 50 individuals from 26 countries to participate in the World Confederation 

for Physical Therapy congress to promote exchange between professionals from high-

income and protracted crisis settings (Barth et al., 2019). Other ways to raise awareness 

are publications in the media reaching beyond the rehabilitation or aid community.  

Second, rehabilitation programmes should be designed and managed to get users ready for 

social reintegration. Organizations active in these settings could make their employment 

system as inclusive as possible and proactively offer perspectives for persons with 

disabilities, by engaging in team diversity and ensuring accessibility for persons with 

various forms of disabilities to allow them to advance in their career paths. 

Third, sustainability should be strengthened by capacity building of staff, through 

advocacy with relevant civil society organizations and authorities, and the creation of 

structures in the absence of a state system. Moreover, employing former rehabilitation 

users with disabilities in rehabilitation structures contributes to sustainability. 

Fourth, guidelines on clinical work in challenging settings, such as those by the World 

Confederation for Physical Therapy, the ICRC and partner organizations are crucial 

(Bourgeois et al., 2017; World Confederation for Physical Therapy, 2016; World Health 

Organization, 2016). These guidelines should eventually expand their scope on all aspects 

of functionality including participation and reintegration. The same applies to WHO’s Blue 

Book on sudden onset disasters and the Red Book, currently being developed and 

specifically designed for conflict response (World Health Organization, 2013). 

Fifth, mainstreaming rehabilitation in protracted crises requires close collaboration with 

international rehabilitation or medical associations and WHO, especially on the use and 

context-adaptation of documents developed within the Rehabilitation 2030 initiative. In 

crisis settings, collaborating with aid organizations to systematically raise awareness on 

rehabilitation needs, is vital. 

Sixth, data and research are needed on demographics and clinical presentations, on the 

impact of rehabilitation interventions and on workforce. Equally important is qualitative, 

participatory research that includes the views and needs of affected populations. If the 

strategies above are considered, health for all as the priority towards achieving SDG 3 can 

also be accomplished with regards to rehabilitation needs of people in protracted crises.  
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3 Chapter 3. Conceptual perspectives 

 

 

Figure 3-1. Orientation chapter - overall thesis 

3.1  Chapter Explanations  

A number of existing frameworks and models have been considered as a conceptual frame 

for this thesis, namely the International Classification of Functioning, Disability and Health 

(ICF) and the WHO’s health system building blocks. The topic of the thesis was also 

reflected in relation to the Sustainable Development Goals (SDGs), particularly SDG 3 and 

Universal Health Coverage as well as intersectionality in light of various publications on 

gender, disability, and armed conflict.  

The following sections review these concepts in relation to the research topic, explore 

their potential and discuss what led to the creation of a new conceptual framework, the 

Rehabilitation in Conflict (RiC) framework, to which a separate chapter (chapter 10) 

preceding the thesis discussion chapter is devoted.  

  

Concepts 
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3.2 The ICF – the Individual & Population Perspective 

The ICF is a framework to describe and measure disability and functioning on an individual 

and on population level (Cieza and Stucki, 2008; World Health Organization, 2001). It 

classifies the domains that may be affected by a health condition (see figure 3-2). 

 

Figure 3-2. The ICF in the original and illustrated by the example of a person with amputation 
 

Lower limb amputation as the most prevalent health condition in this thesis is used to 

elaborate the ICF. The clinical picture of limb loss is presented in the domain body 

structure, which directly affects body functions, such as sensory functions, pain and 

neuromusculoskeletal functions like posture, balance and gait. On the level of activity and 

participation it will result in limitations about mobility, managing household tasks, or 

taking up a job. These domains are influenced by environmental and personal factors 

“that are not within the person's control” (American Speech-Language-Hearing 

Association, n.d.). Environment comprises the immediate living context of the person, for 

example rural or urban, accessible or remote and the bigger context of a country’s health, 

economic and social systems (figure 3-3). Gender can be considered a personal as well as 

an environmental factor in terms of how the context, culture and conflict circumstances 

influence gender roles. There are furthermore personal factors such as family support, 

age, physical constitution, all of them factors which impact on how recovery and coping 

take place, how pain is perceived, how service delivery happens and which future 

perspectives a person with an amputation has. 

The degree of disability depends on all these elements. Linking to the topic of this thesis, 

rehabilitation in conflict contexts, the following case examples (personal experience) 

demonstrate how decisive environmental factors are.  
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Figure 3-3. Disability after amputation depends also on rehabilitation options, which are determined 
by environmental factors  

Majeed, mine survivor in Afghanistan 
Majeed sustained a transfemoral amputation at age 18 
when stepping on a mine in Afghanistan. Majeed’s injury 
was complex and led to several complications worsened by 
poor quality surgery and poor postsurgical care. He 
developed a hypersensitive, leathery, tight scar tissue on 
his stump caused by a lack of initial care but also by the 
nature of his injury. Landmines cause complex injuries with 
multiple wounds and a high risk of infections that can lead 
to additional scar tissue. Majeed accessed rehabilitation 
only 12 years after his amputation. For more than a 
decade he had moved on self-improvised mobility aids and 
helped in his brother’s shop rather than running his own 
business. The psychological trauma and social 
consequences of his injury had never been examined 
neither the impact the trauma had had on his environment 
or vice versa.  
 

Karl, motorcycle accident survivor in Germany 
Karl from Germany had the same age as Majeed when he lost 
a leg in a motorcycle accident. He was immediately rushed to 
hospital and a highly specialised team of orthopaedic 
surgeons, nurses, physiotherapists, psychologists, 
occupational therapists, prosthetists, vocational counsellors 
and social workers accompanied his week-long process of 
rehabilitation, most of which was paid for or reimbursed by 
the health insurance. After wearing a temporary prosthesis 
that was fitted right after wound healing, Karl received a 
comfortable, high-quality prosthesis. During his rehabilitation 
process, he was on medical leave and kept receiving his 
salary whilst an insurance paid the salary of his replacement 
until Karl could go back to his previous employment on a 
fulltime basis. Ever since, he is an active member of his local 
“bikers with a disability” club.  
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The ICF is powerful to draw a holistic picture of an individual’s challenges. Capacity and 

potential of Majeed versus Karl, representative of populations, are significantly defined by 

an environment of facilitators and barriers.  

Though initially considered, the ICF was found not suitable: User populations were 

retrospectively analysed, but neither interviewed nor evaluated in relation to their health 

conditions. The core of the ICF model and its various components is functionality, with the 

interplay and interrelation of these components in particular influencing and defining 

functionality. However, this was not measured in the thesis. Also, a wider-angle 

framework was needed with a particular focus on those environmental and other crucial 

factors including the perspectives of rehabilitation professionals, objectives 3 and 4 of this 

thesis. 

 

3.3 WHO Six Building Blocks of Health Systems – the System Perspective 

The WHO’s six building blocks of health systems lend themselves as a framework from a 

system perspective, see figure 3-4 (World Health Organization, 2007, 2010). 

 
Figure 3-4. Health systems building blocks 
 
Health systems are at the heart of this thesis and their fragile state in the contexts 

examined explains many of the revealed challenges.  

The WHO (2022c) provides a description of the building blocks in relation to rehabilitation:  

(i) The building block “Leadership and governance” stands for rehabilitation strategic 

planning and refers hereby to “the steering and rule-making functions carried out 

Leadership and 
governance Service delivery

Health system 
financing Health workforce

Medical products, 
vaccines and 
technologies

Health 
information 

systems
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by governments and decision-makers to achieve national rehabilitation 

objectives”. 

(ii) The building block “Financing” is closely linked to UHC and requires budget 

allocation to prevent high out-of-pocket payments by persons in need of 

rehabilitation as an essential health service.  

(iii) The building block “Medical products, vaccines and technologies” is called 

“Assistive Technology“ in the rehabilitation sector as an integral part of service 

provision. It includes “external devices, equipment, instruments or software that 

are used to support mobility, vision, hearing, cognition and communication”. 

(iv) “Service delivery” of rehabilitation services ideally comprises primary, secondary 

and tertiary levels of care and thus happens on community level as well as in 

specialized hospitals. Important here are cost-effective, evidence-based models of 

care. 

(v) “Workforce” in rehabilitation is characterised by multidisciplinary professions on 

various levels of training that are involved in service delivery.  

(vi) “Health information systems” include health data management to allow service 

development and evidence-based decision-making. Integrating rehabilitation into 

health data collections is thus a key element for rehabilitation strengthening.  

 

A limitation of the WHO health system building blocks framework in the context of this 

thesis is that it cannot be used to describe the population of health service users 

(Objectives 1 and 2). The thesis focuses primarily on two of six building blocks, service 

delivery and workforce. It touches on aspects of leadership and governance, health 

information systems and health products, whereas health system financing was outside the 

scope of this thesis. Furthermore, experience shows that many study contexts are 

characterised by fragmentation of rehabilitation services across different systems. Often, 

the rehabilitation sector is located within the social rather than the health system 

(Marasinghe et al., 2015), which has numerous implications for its reputation as a 'charity' 

or 'luxury' service rather than an essential health service, for the procurement of 

equipment and devices, the care chain and continuity of services, and for financing and 

professional training opportunities for healthcare professionals.  

In contexts with very fragile, fragmented (health) systems, where contextual aspects of 

volatile, complex emergencies and protracted crises interact at multiple levels, the 

building blocks are of limited use in painting a comprehensive picture of rehabilitation 

service provision.  
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3.4 Sustainable Development Goals and UHC – the Development Perspective 

Many sections of this thesis interface with the SDGs’ aspirations of global progress. The 17 

SDGs in their comprehensiveness are a blueprint for humanity, for global progress towards 

peace and prosperity for all.  

By addressing aspects like health, equality, education, etc., the thesis is aligned to a 

number of SDGs and thus contributes to the overall SDG agenda, elaborated below in table 

3-1. A key component of the SDGs, especially in relation to SDG 3 is Universal Health 

Coverage. SDG 3 aims to “ensure healthy lives and promote well-being for all at all ages”, 

which aligns with the WHO’s aim to leave no one behind and, as reflected in target 3.8 of 

SDG 3, “achieve UHC, including financial risk protection, access to quality essential health 

care services and access to safe, effective, quality and affordable essential medicines and 

vaccines for all” (World Health Organization, 2023a) 

Rehabilitation is explicitly mentioned in the definition of UHC stating that “all individuals 

and communities receive the health services they need without suffering financial 

hardship. It includes the full spectrum of essential, quality health services, from health 

promotion to prevention, treatment, rehabilitation, and palliative care across the life 

course” (World Health Organization, 2021c). 

The three dimensions of UHC are therefore population, services and financial protection.  

The WHO illustrates these dimensions in form of a cube where the degree of coverage is 

represented, see figure 3-5. The populations of rehabilitation users and rehabilitation 

services were subject to research in this thesis, whereas financial protection as the third 

key concept was beyond its scope. Nevertheless, the thesis contributes to a better 

understanding of UHC and provides a basis for future studies on financial coverage of 

services. 

 

Figure 3-5. Universal Health Coverage (source: World Health Organization Regional Office for Europe, 
2014)  
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Table 3-1. Sustainable Development Goals and their relation to this thesis 

SDG Relation to this thesis’ topics and outcomes 

(1) No Poverty  Disability creates and exacerbates poverty and hinders 
escape from poverty. Quality rehabilitation services for 
PwD have the potential to contribute to reducing poverty 
among this population. 

(2) Zero Hunger  - 

(3) Good Health and Well-being  Rehabilitation is an essential health service and 
contributes to good health and well-being. 

(4) Quality Education  Inclusive quality education on primary, secondary and 
professional level is needed to tackle the rehabilitation 
workforce shortage and to integrate persons with 
disabilities.  

(5) Gender Equality  Gender inequalities are exacerbated by disability and 
access barriers to rehabilitation. 

(6) Clean Water and Sanitation  - 

(7) Affordable and Clean Energy  - 

(8) Decent Work and Economic Growth  The thesis advocates for  
(i) decent employment opportunities for rehabilitation 
workforce to provide services for PwD and make them 
functionally fit for the job market;  
(ii) Socioprofessional integration and participation of PwD 
for overall economic growth.  

(9) Industry Innovation and Infrastructure  Assistive Technology and rehabilitation services depend 
on innovation and infrastructure. 

(10) Reducing Inequality  Discrimination and stigmatisation of PwD is still 
widespread.  

(11) Sustainable Cities and Communities  Insufficient service distribution, rural/urban discrepancies, 
broken systems interfere with sustainability.  

(12) Responsible Consumption and Production  - 

(13) Climate Action  Responsible rehabilitation and promotion of an active, 
healthy lifestyle saves resources. 

(14) Life Below Water  - 

(15) Life On Land  - 

(16) Peace, Justice, and Strong Institutions  The thesis is set in conflict-affected contexts following the 
ICRC mandate and promotes participatory decision-
making. 

(17) Partnerships for the Goals Multi-stakeholder partnerships are part of the ICRC’s 
Rehabilitation Programme;  
Support by international organisations and worldwide 
cooperation will help to advance rehabilitation globally. 
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3.5 Gender, Disability, and More – the Intersectionality Perspective 

Various models and concepts around gender, disability, armed conflict and 

intersectionality have also been considered (Ahmad and Eckenwiler, 2018; Berghs et al., 

2016; Brigden and Ahluwalia, 2020; Humphrey, 2016; Naples et al., 2019; Priddy, 2019; 

Slim, 2018). They prove useful when studying people that are classified as “vulnerable” or 

neglected because these populations present combinations of or are exposed to factors 

that make them vulnerable and prone to neglect, such as disability, gender, age, living 

contexts of conflict and displacement, access to care, educational and socio-economic 

status (Begg, 2023), see figure 3-6. 

 

Figure 3-6. The model of intersectionality acknowledges that an individual’s identity is defined by the 
interaction of multiple dimensions of internal and external factors.  
 
Intersectionality recognizes that individuals are not defined by a single dimension of 

difference, such as ethnicity, class or gender, but by a complex web of intersecting 

identities and social systems and the interplay of multiple dimensions that influence their 

experiences, identities, and opportunities (Crenshaw, 1989).  

As a framework, intersectionality seeks to understand how multiple forms of oppression, 

privilege, and discrimination interact with each other, illustrated in figure 3-6. This 

concept has been widely applied in various fields, including health, to understand and 

address the multifaceted experiences of marginalized populations (Abrams et al., 2020; 

Harari and Lee, 2021). 

Health condition

Gender

Age

ContextEthnicity

Income

Education
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In the context of rehabilitation in low-resource and conflict-affected contexts, 

intersectionality is a crucial concept that helps to shed light on the ways in which 

different forms of inequality and disadvantage can interact to produce unique forms of 

vulnerability and resilience of persons providing or using rehabilitation services. 

Intersecting identities can shape an individual’s experiences of armed conflict and the 

ability to recover from pain, injury or impairment or to provide services for those who 

present rehabilitation needs. Also, traditional gender roles and cultural beliefs about 

disability may shape the experience of disability and rehabilitation, its content and 

outcomes, for men and women in different ways (Haider, 2019). Rehabilitation access, 

acceptability, quality and impact can thus be influenced by various intersecting factors 

including gender, age, socioeconomic status, ethnicity, and disability (Stenberg et al., 

2022; Wiklund et al., 2016).  

An older woman with an NCD-related disability in the midst of armed conflict may face 

additional challenges related to gender-based violence, discrimination, poverty and a 

strictly organised rehabilitation service offer geared towards young male combatants. 

Similarly, a boy with a congenital disability from a marginalized ethnic group may face 

discrimination and stigma within their own community as well as barriers to accessing 

health and rehabilitation services. Figure 3-7 illustrates examples of intersecting 

identities. 

However, despite these challenges, individuals with various forms of vulnerability in low-

resource and conflict-affected contexts are not passive victims (Juncos and Bourbeau, 

2022). Rather, they often exhibit remarkable resilience and ingenuity in the face of 

adversity, drawing on their intersectional identities to find new ways to meet their needs 

and overcome obstacles. Women in conflict-affected contexts who have survived or 

become disabled through atrocities and violence may form networks of support with other 

women, using their shared experiences to find strength and solidarity (Berry, 2022). In this 

way, the framework helps to highlight the resilience and agency of individuals with 

intersecting factors of vulnerability in such contexts, while also exposing the multiple 

forms of oppression that they face. 
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Figure 3-7. Individuals represent different intersecting identities that influence their vulnerability and 
their resilience 
 

Understanding the intersections of these identities and experiences can inform the design 

and delivery of rehabilitation services that are more inclusive and responsive to the needs 

of a range of diverse rehabilitation users. Rehabilitation efforts that do not take into 

account these intersecting identities may perpetuate or exacerbate existing systems of 

oppression and marginalization, but may also overlook resources that rehabilitation users 

bring and that could be used effectively to strengthen services. 

One way to apply the conceptual model of intersectionality to rehabilitation in low-

resource and conflict-affected settings is thus to prioritize the inclusion of diverse voices 

and perspectives in the design and implementation of rehabilitation programmes (Yoshida 

et al., 2014). This can involve actively seeking out and engaging with individuals and 

communities who have been marginalized or overlooked and ensuring that their needs and 

experiences are taken into account.  

Elements of intersectionality played a role and were discussed in the the thesis’ four 

research studies. However, the concept itself was not the ultimate purpose of the thesis. 

The thesis was in a way a foundation to deliver findings and insights that can be used in 

future studies investigating intersectionality in a more direct way. Intersectionality has, 

for example, been incorporated in follow-up work, the GRACE project, that was developed 

based on the thesis, see section 11.7 (Center for Disaster Medicine and Traumatology in 

Linköping, Sweden, n.d.; Barth et al., 2021c, p.203).  

Health Condition 
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Context

Gender 

Displaced woman 
of old age with a 
disability in a 
conflict setting

Young boy with 
an NCD in an 
urban setting

Girl in a rural 
low-resource 
setting
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The overall thesis lacked some key elements to use intersectionality as a framework and 

paint a true picture of it. Multiple, sometimes opposing, sometimes very neglected ethnic 

groups make up the population in the study contexts, but the database does not contain 

this information and as a highly delicate subject it was not elaborated in the FGDs. Also 

other demographic information with regard to education level, income, occupation, living 

environment and family support are missing. The group of rehabilitation users were not 

directly involved in research about them.  

In summary, while the concept of intersectionality is highly relevant, particularly in this 

kind of research, the wealth of data showed some shortcomings to really discuss findings 

on the basis of this framework only. Intersectionality, however, is what marks the 

framework that was subsequently developed, consisting of four elements that were 

studied and that are influencing and interacting with each other. 

 

3.6 A New Conceptual Framework for this Thesis: the Rehabilitation in Conflict 

(RiC) Framework 

All described frameworks touch upon the research of this thesis and were considered as 

framing models. Aspects of functioning, health systems, and intersectionality are crucial 

to take into account in such research. However, the respective concepts were not suitable 

to address the main goal of this thesis, which is understanding and developing 

rehabilitation as a health sector. The same applied to concepts and evidence on armed 

conflict elaborating legal, peace-building, security, humanitarian and other aspects, 

important as background literature, but of little utility as frameworks for this thesis 

(Guthrey, 2020; Kent, 2015; McGoldrick, 2015).  

Other explanations were needed to give credit to this thesis’ mix of locations, conflict 

patterns, populations, health conditions and clinical presentations, levels of system 

organisation, rehabilitation sector development and rehabilitation approaches. 

In order to frame all original studies of this thesis it was found that a suitable framework 

should not go beyond the research aim, yet comprehensively reflect all included elements. 

The two groups studied in this thesis are persons who need and use rehabilitation services 

and those who provide them. They do not live in a vacuum, but in a network of contexts 

and systems. To understand the rehabilitation sector in such countries, the world in which 

both users and providers interact needs to be taken into account. As the research for this 

thesis developed through the original studies and review of the literature it were four 

themes that the author identified as central for the topic of this thesis, four components 
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that make up a rehabilitation sector in the fragile health systems of conflict-affected 

settings, which are: Context, Systems, Population and Services, figure 3-5. 

These components are in parts also reflected in the other above-described models. 

However, each of them lacked certain elements to sufficiently reflect the dynamics that 

influence or constitute rehabilitation within fragile health and other systems in low-

resource and conflict-affected settings (Debarre, 2018; Papoulidis, 2020).  

To conclude, this thesis is about rehabilitation in the fragile health systems of conflict-

affected and low-resource settings and requires an understanding of all elements that 

make up the sector, influence and even determine it. To bring together the diverse 

aspects and in lack of suitable existing frameworks a new conceptual framework emerged 

during the course of the thesis. The development of this framework was informed by the 

above concepts and models and is inspired by systems thinking (Adam and de Savigny, 

2012; Peters, 2014; World Health Organization, 2009), defined as “a way of exploring and 

developing effective action by looking at connected wholes rather than separate parts. 

Systems thinking is a powerful approach to support evidence based decision making and is 

essential to successful delivery of complex projects where there are many stakeholders 

and many possible solutions” (Government Office for Science, 2012). 

The RiC framework is also the result of long-term work experience in low-resource and 

conflict-affected settings, of reading the literature, trialling existing frameworks, 

authoring the WHO-bulletin editorial (chapter 2) and has evolved in the process of writing 

the thesis’ four research papers.  

A chapter on its own is dedicated to the RiC framework, chapter 10. Its current format 

was developed after paper 3 was submitted and data analysis of paper 4 had started. 

Following the chronology of this thesis, the framework is elaborated after the four original 

research studies, leading up to the discussion chapter, whose structure follows the RiC 

framework. 
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Figure 3-8. Rehabilitation in Conflict (RiC)– the conceptual framework for this thesis. The RiC 
framework describes the rehabilitation sector in low-resource and conflict-affected settings. It has 
four components: context, systems, population, and services 
 

  

services
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population
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4 Chapter 4. Methodological Perspectives 

 

 

Figure 4-1. Orientation chapter - overall thesis 
 

4.1 Chapter Explanations 

The following chapter provides a background to the research approach and chosen 

methodologies by introducing pragmatism and the reasoning behind a mixed methods 

approach. It describes the context underlying data collection, countries and contexts 

where the ICRC is active. Table 4-5 provides an overview of the methods of each original 

paper. Additional detail on each study’s methods is found in the respective chapters 5, 6, 

8 and 9.  

 

4.2 Development of the Methodology 

During the design and proposal phase of the PhD project, the candidate and supervisory 

team initially aimed to conduct a large scale analysis to evaluate the impact of physical 

rehabilitation in ICRC settings, with a particular focus on people with amputation. 

However, preliminary analyses and discussions with the rehabilitation workers involved in 

data collection showed that data quality was insufficient and that crucial elements for a 

meaningful data analysis were missing, namely adequate outcome measures, staff 

sufficiently trained in outcome measurement and data collection, and the database setup 

itself, which did not facilitate or error-check the mandatory entry of baseline, interval, 

and follow-up measures. 

Despite having access to a huge data collection from various countries, it was not possible 

to reliably evaluate the impact of rehabilitation.  
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It was also noted that, due to a lack of published data and a lack of insight into service 

user characteristics in conflict-affected settings, exploration and interrogation of existing, 

reliable data to provide an overview of demographic and clinical profiles of rehabilitation 

users in ICRC supported centres, was warranted. The ability to reliably and meaningfully 

evaluate impact in such contexts depends on many factors and information that have not 

yet been explored and therefore required in-depth investigation first.  

The general research gap on rehabilitation in conflict-affected and low-resource settings, 

on populations, health conditions, and rehabilitation personnel underpinned the research 

aim: to understand rehabilitation in the fragile health systems of low-resource and 

conflict-affected contexts to identify priorities for the development of rehabilitation 

services there and for future research. 

 

4.3 Pragmatism using Mixed Methods: Two Populations, Two Approaches 

With the definition of the thesis objectives, the aim was to use the most appropriate 

methods to address these and to paint as complete a picture as possible by investigating 

the two principal groups in rehabilitation service delivery.  

The objectives of the thesis are to understand the demographic and clinical characteristics 

of rehabilitation service users across 14 conflict-affected countries, to understand 

demographic and amputation characteristics of rehabilitation service users with 

amputation across five conflict-affected countries, to understand the perspectives of 

physiotherapists from 18 conflict-affected countries on barriers and facilitators of 

physiotherapy and rehabilitation and on how to evaluate the outcomes and impact of 

rehabilitation in such contexts. 

Therefore, a pragmatic methodology and an “explanatory sequential mixed methods” 

approach as explained by Maarouf (2019) were used. This means that the four studies were 

carried out in a chronological order, first the quantitative, then the qualitative studies, 

whereby findings from the finalized quantitative research were used to inform subsequent 

qualitative studies (Maarouf, 2019). 

Two quantitative studies analysed retrospective data and two qualitative studies provided 

in-depth insights into contextual realities with both research approaches complementing 

each other. The circumstances align with a pragmatic paradigm (Glasgow, 2013; Kaushik 

and Walsh, 2019; Morgan, 2014): The starting point for data collection was the existence 

of the ICRC database with an enormous amount of retrospective rehabilitation user data 

(see section 4.5 and chapters 5 and 6) and the presence of more than 30 physiotherapists 

who were in Geneva during the WPT congress (see chapters 8 and 9) for focus group 
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discussions (Barth et al., 2019). The pragmatic approach allowed research that is 

composed of a diversity of contexts and participants and studied with mixed methods. The 

author’s background, life and professional experience, extended throughout the PhD 

journey, were key elements without which this research could not have been conducted 

(see section 1.1 and 11.10). This also applies to the focus group participants as 

collaborators who provided rich, deep and varied insights into their realities, not only 

informing the quantitative data, but also developing the author’s beliefs and insights. 

Finally, pragmatism as an approach also lends itself to achieving the twofold aim of this 

thesis (Kaushik and Walsh, 2019; Morgan, 2014): (i) to understand, hereby using the most 

appropriate, feasible methods, and (ii) to identify development priorities that point to the 

future and call for action.  

Table 4-6 at the end of this chapter lists details on the methods of each original study.  

 

4.4 Included Countries and Contexts 

The Rehabilitation Programme is active in countries in ongoing conflict, affected by 

conflict including post-conflict, but also a few countries that are barely affected by 

conflict, for example Bénin, Ivory Coast and Togo within the regional West Africa 

delegation and Madagascar. Here, the focus is on development approaches and the 

creation of training hubs to build workforce that either comes from or is to be deployed to 

conflict-affected countries. 

Figure 4-2 illustrates the included countries by location and study method. The tables 4-1 

to 4-3 on subsequent pages provide details on various characteristics for each country.  
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Figure 4-2. Represented countries and the research approach used for each country (© 2022 
MapChart)  
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Table 4-1. List of represented countries showing in how many thesis papers the country is represented, if it is studied with quantitative and qualitative methods, World 
Bank classifications by income, conflict patterns, population and adult literacy rates (sources: International Committee of the Red Cross, 2016; Uppsala Conflict Data 
Program, n.d.; The World Bank Group, 2023b, c) 

 
Country  Thesis Papers (nr) Mixed Methods World Bank Class (2022) Main pattern of conflict history by the time of research Population in million (2021) Adult literacy(%) (2021) 

Afghanistan 4 x Low income Protracted  40.1 37 
Algeria 3 x LMIC Protracted; hosting refugees 44.2 81 
Benin 2  LMIC (Threat of islamic terror) 13 46 
Cambodia 4 x Low income Post-conflict 16.5 84 
DRC 3 x LMIC Protracted; hosting refugees 95.9 80 
Ethiopia 3 x Low income Hosting refugees; post-conflict 120.3 52 
Gaza 1  LMIC Protracted 2 98 
Guinea-Bissau 2  Low income (Threat of islamic terror and political unrest) 2 53 
India 2  LMIC Protracted (Kashmir) 1,407.5 74 
Iraq 4 x Upper-middle income Protracted 43.5 86 
Ivory Coast 2  LMIC (Threat of islamic terror) 27.5 90 
Lebanon 2  Upper-middle income Hosting refugees; post-conflict 5.6 95 
Madagascar 2  Low income Post-conflict 28.9 77 
Mali 2  Low income Protracted; hosting refugees 21.9 31 
Myanmar 4 x LMIC Protracted 53.8 89 
Niger 3 x Low income Protracted; hosting refugees 25.2 37 
Pakistan 1  LMIC Protracted 231.4 58 
Somalia 1  Low income Protracted 17.1 5 
South Sudan 2  Low income Protracted 10.7 35 
Sudan 4 x Low income Protracted 45.6 61 
Syria 1  Low income Protracted 21.3 86 
Togo 3 x Low income (Threat of islamic terror) 8.6 67 
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Table 4-2. List of represented countries with main health and development indicators (sources: Cieza et al., 2020; The World Bank Group, 2023d, e; World Health 
Organization, 2023b, c) 

 

Country 
Adult diabetes 
prevalence (%) 

2021 

Hospital beds 
(per 1,000 

people) 

Out-of-pocket 
expenditure per 
capita in USD 

UHC: Service 
coverage 

index 

Gini 
index 

Life expectancy 
at birth (years) 

leading health conditions 
requiring rehabilitation 

2019 

Road traffic mortality 
ratec,l (per 100 000 

population) 

Prevalent cases, all conditions 
that would require 

rehabilitation, 2019 

Afghanistan 10.9 0.4 52.18 37 - 63.2 Other injuries 15.9 10 
Algeria 7.1 1.9 83.01 78 27.6 77.1 Low back pain 20.9 11 
Benin 1.1 0.5 13.70 40 37.8 63.4 Low back pain 26.8 2.2 
Cambodia 7.3 0.9 72.96 60 - 70.1 Low back pain 19.6 4.5 
DRC 5.8 0.8 7.92 41 42.1 62.4 Low back pain 34.9 16 
Ethiopia 5 0.3 10.13 39 35.0 68.7 Low back pain 28.2 21 
Gaza 9.2 1.2 - - 33.7 - Low back pain - 1.4 
Guinea-Bissau 2.1 1 40.77 40 34.8 60.2 Low back pain 32.2 0.35 
India 9.6 0.5 34.92 55 35.7 70.8 Fractures 15.6 410 
Iraq 10.7 1.3 126.90 61 29.5 72.4 Other injuries 27.3 13 
Ivory Coast 2.1 0.4 28.00 47 37.2 62.9 Low back pain 24.1 4.7 
Lebanon 8 2.7 222.36 73 31.8 76.4 Low back pain 16.4 1.6 
Madagascar 4.6 0.2 6.45 28 42.6 65.3 Hearing loss 29.2 5.5 
Mali 2.1 0.1 10.75 38 36.1 62.8 Low back pain 22.7 3.8 
Myanmar 7.1 1 45.58 61 30.7 69.1 Low back pain 20.4 16 
Niger 5.2 0.4 14.47 37 37.3 63.3 Low back pain 25.5 3.8 
Pakistan 30.8 0.6 21.25 45 29.6 65.6 Vision loss 13.0 47 
Somalia 6.5 0.9 - 25 36.8 56.5 Low back pain 27.4 4.1 
South Sudan 6.5 - 5.33 31 44.1 62.8 Low back pain 36.7 1.9 
Sudan 18.9 0.7 31.62 44 34.2 69.1 Low back pain 26.8 8.8 
Syria 14.9 1.4 37.49 60 37.5 72.7 Fractures 14.9 5.1 
Togo 2.1 0.7 33.87 43 42.4 64.3 Low back pain 28.7 1.5 
 
  



 4-70 

 
Table 4-3. List of represented countries with rehabilitation needs estimates (sources: Cieza et al., 2020; World Health Organization, 2023b, c) 
NOTE: these figures were published after data analysis of pater 1 and 2 (chapters 5 and 6) 

 

Country 
could benefit from 

rehabilitation. 
Million people experienced conditions that could 

benefit from rehabilitation 
Million people have been affected 

by other injuries. 
years have been lived 

with disability. 
increase in years lived with disability 

between 1990 and 2019. 

Afghanistan 1 in 4 10 2.5 1.3 M 105.5% 
Algeria 1 in 4 11 2.9 1.4 M 114.8% 
Benin 1 in 5 2.2 0.54 270 k 169.7% 
Cambodia 1 in 4 4.5 1.2 590 k 75.9% 
DRC 1 in 5 16 3.8 1.9 M 160.7% 
Ethiopia 1 in 5 21 4.2 2.7 M 97.5% 
Gaza 1 in 4 1.4 0.3 160 k 148.9% 
Guinea-Bissau 1 in 5 0.35 0.081 45 k 103.8% 
India 2 in 7 410 90 52 M 90.3% 
Iraq 1 in 3 13 3.1 1.5 M 126.4% 
Ivory Coast 1 in 5 4.7 1.2 590 k 152.2% 
Lebanon 1 in 3 1.6 0.35 200 k 61.7% 
Madagascar 1 in 5 5.5 1.3 650 k 130.4% 
Mali 1 in 5 3.8 0.81 470 k 142.2% 
Myanmar 2 in 7 16 3.8 2.1 M 60.5% 
Niger 1 in 6 3.8 0.87 460 k 188.3% 
Pakistan 1 in 5 47 9.7 6.0 M 125.1% 
Somalia 1 in 5 4.1 0.77 480 k 192.1% 
South Sudan 1 in 5 1.9 0.39 230 k 68.2% 
Sudan 1 in 5 8.8 2.1 1.0 M 100.5% 
Syria 1 in 3 5.1 1.2 620 k 94.8% 
Togo 1 in 5 1.5 0.37 190 k 164.3% 
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4.5 Quantitative Research Studies 

4.5.1 The ICRC Developed Rehabilitation User Database - Data Accessing and Cleaning 
Procedures 

As part of the ICRC’s structural support described in 1.5.3, an electronic database got 

introduced in 2001 (International Committee of the Red Cross, 2002). The original purpose 

of it was a digital user registry that allowed the generation of simple statistics and graphs 

to give rehabilitation centres an overview of their user population.  

The database comprises several packages that capture demographic, technical, clinical 

and functional data and were developed in a bottom-up approach with variables added as 

necessary when deemed appropriate by staff or reported by service users, for example 

amputation causes, see figure 6-2, or occupation. It was thus not methodically set up 

following a classification like, for example the ICF for clinical picture, the ICD-11 for 

underlying health conditions, or the ISCO for occupation (International Labour 

Organization, 2010; World Health Organization, 2001; 2022d).  

Some rehabilitation workers in ICRC-supported projects have extracted and analysed 

statistics and presented these at conferences (Khan et al., 2019a; Magnussen, 2015; Song 

et al., 2019), but for most of its existence the database remained unexploited. To answer 

the research questions of this thesis (objectives 1 and 2), the demographic and clinical 

data of the database were analysed for the first time on a larger scale. 

Accessing the database from nine ICRC-run centres involved several steps at ICRC 

headquarters and local levels including ICRC Data Protection Offices and programmes 

involved in data management, archiving and reporting. After these steps, the various data 

packages from each physical rehabilitation centre could be accessed directly and data was 

extracted, downloaded and anonymised by the author. 

The procedure differed for 22 ICRC-supported centres who used the ICRC-donated data 

software and of which each was the owner of their respective rehabilitation databases. 

The managers of these structures were informed per email about the project and the 

involved procedures. Each participating centre signed an informed consent form. Centres 

got instructions to extract data, download and anonymise them and send them to the 

author through secure electronic channels. Although located in urban areas, some centres 

were remote, far from the capital where an ICRC project manager could have assisted in 

extraction, or struggled with unstable internet connections. It took a substantial amount 

of tutoring, reminders, exchange and support to finally receive the data files.  

The subsequent period of data cleaning included merging all files into one master file and 

organising the data into variables of interest. The files contained information that was 
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redundant, unorganised or used context-specific expressions for non-mandatory variables. 

Therefore, two medical statisticians consulted on and accompanied the various steps of 

data cleaning. Agreement with the whole research team was sought before each step of 

data cleaning during personal or online meetings. The process was documented in the 

master file.  

Study information letters and informed consent forms are found in appendices E and F. 

Descriptions of participating and not participating centres and methods of data extraction 

and analysis are outlined in more detail in the methods paragraphs of the original studies, 

see sections 5.4 and 6.4.  

 

4.5.2 Reliability of the Database 

The complete database is of mixed reliability. For this reason, the author analysed only 

the variables that were judged highly reliable. This judgement is based on the nature of 

data and on consultation with two medical statisticians. 

The database consists of several software packages. In the frame of the research and 

aligned to agreements with participating rehabilitation centres and the ICRC Data 

Protection Office, two software packages were accessed: the package containing 

demographical (age, sex, living environment, etc.) and clinical data (reason for 

attendance, date of injury/disability onset, cause of disability, etc.) and the package 

containing physiotherapy services data (number of sessions, functional status/outcomes 

before and after rehabilitation usually comprising the assistive device fitting process and 

associated pre- and post-ftting rehabilitation, etc.). 

The demographical and clinical software packages are robust and control for major errors, 

do not permit missing information such as date of birth, date of injury, date of 

registration, diagnosis, and force corrections of erroneous, contradictory entries such as 

date of injury prior to date of birth. Errors within this part of the database are thus 

limited and the variables used in this research were considered reliable.  

A number of other variables were not used including for reasons of uncertain reliability, 

such as occupation offering a limited, highly subjective choice based on user information, 

and sensory disabilities with unclear diagnosis mechanisms and terminology. 

Also underlying causes of condition were omitted with the exeption of amputation causes 

as experience shows that affected persons use to have a clear memory of the incident 

and, in case of traumatic amputation, can name the cause. Where causes for non-

traumatic amputation were unclear to the affected persons, they were entered in the 
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database after user consultation with and assessment by rehabilitation personnel, e.g. 

infection or vascular cause. 

In case of other health conditions such as cerebral palsy or clubfoot, the causes given in 

the database were not analysed because also traumatic causes were registered.  

Explanations for this are derived from the author’s experience and exchange with parents 

and co-workers. For example, in conflict settings, the developmental disability of a child 

may go unnoticed until a major event such as shelling or bombing occurs and is associated 

with that event as the cause. 

The software package containing the physiotherapy service data with functional outcomes 

was relatively new and not all of the 31 participating centres used it (25 centres sent 

datasets of which 7 were empty, 14 incomplete, and 4 complete).  

For this package, data from functional outcomes had to be coded in a complicated ranking 

system. Preliminary analyses revealed errors including missing baseline or discharge data, 

unlikely functional measures, improvements or degradation. The author exchanged 

repeatedly with field personnel on potential reasons. These include that rehabilitation 

staff were not sufficiently trained and experienced in using outcomes measures, that the 

choice of defined outcome measures was not feasible, that data entry officers were less 

familiar with entering the data within the ranking system for functional outcomes, and 

that the software package was less elaborate in controlling for errors.  

After preliminary analyses and various rounds of consultation of the research team 

including the two medical statisticians, none of the data from the service provision 

packages were included in final analysis. 

Therefore, only data considered reliable and robust were used for analysis. 

In terms of representativeness of the database, rehabilitation centres have catchment 

areas that usually correspond to national regions such as a major city and associated 

municipalities, a province or county. ICRC colleagues from protection or economic security 

programmes doing household visits or Red Cross and Red Crescent volunteers and other 

collaborating partners work in the same zones. The ICRC supported rehabilitation centres 

would have flyers and inclusion criteria lists and would proactively brief all partners to 

identify potential rehabilitation users. Word of mouth is another strong factor, often 

leading to users registering from more far-away, even cross-border regions. 

The coverage within a centre’s catchment area is thus considered to be good. 

The reasons for attending services and the proportions of these differs from, for example, 

the leading health conditions requiring rehabilitation from the WHO rehabilitation needs 

estimator in table 4-2. The most likely explanation is that the studied rehabilitation 

centres provide assistive technology and attract thus persons in need of this combination 
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of rehabilitation and assistive device (amputation and others) whereas the key health 

condition “low back pain” from table 4-2 may be treated in private physiotherapy 

structures rather than centres with orthopedic workshops.  

However, this coverage will not reach people who are a) marginalised and neglected for 

geographical reasons such as living in very remote, inaccesssible or very insecure zones, b) 

highly stigmatised and therefore hidden or c) prefer to not seek services.  

Persons who fall under this category are unlikely to appear in routine databases, but will 

have to be identified and handpicked in field research specifically for this purpose.  

This database provides a huge snapshot-like overview. As it is retrospective data the 

analysis can only draw a picture of rehabilitation service users from the past. Regular 

updates of such analyses in the future are suggested to track trends and patterns. 

4.5.3 Additional Data for Rehabilitation Development 

Below table 4-4 offers a non-extensive list of aditional data that could be helpful for 

rehabilitation development. It should be carefully considered which of these data are 

crucial for the respective contexts and how many resources can be allocated to data 

collection, analysis and dissemination.  

Table 4-4. Additional data to support rehabilitation development. ISCO = International Standard 
Classification of Occupations 

Service user 
demographics 

ISCO aligned occupation or profession as well as income before and after onset of disability, 
before and after first rehabilitation 
ICF-aligned data on health condition, body structure and function, activities, participation, 
environmental and personal factors 

Service users in 
relation to services 

Satisfaction 
Loss of income during rehabilitation 
Informal caretaker or peer support within the family or community 

Service provision Length of rehabilitation  
Detail on services provided (number, content, assistive device, home adaptation) 
ICF-aligned data on functional outcome, follow-up and impact of rehabilitation   

Workforce  Numbers, qualifications, specialisiations 
Service financing  Running costs of venue and equipment, staff salaries, procurement of equipment, device 

production material and consumables, insurance schemes, donor support including MoH 
Continuum of care and 
inclusion  

Referral to other servies including mental health and psychosocial support, education, sport 
and other social inclusion programmes, income-generating, business/livelihood or cash 
assistance programmes 

 

4.5.4 Description of the Quantitative Study Design  

For the quantitative studies, a retrospective observational design was chosen to analyse 

aggregated, routinely collected user data using descriptive statistics. 

Such a design is useful for demographic and lifestyle data, morbidity and health service 

statistics and has several advantages (Mann, 2003). 
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It was in line with the pragmatic paradigm of the thesis to use an existing database that 

had not been systematically analysed before. It allowed access to a very large amount of 

individual user data from partly inaccessible locations, from time periods and contexts 

where field research would not have been possible. Another strength is the effectiveness 

of time and costs with which such a large database can be analysed (Mann, 2003). 

The fact that the retrospective data collection analysed within this thesis constitutes 

routine data collected from people who are not involved in the research, limits possible 

observer bias (Mann, 2003). 

The limitations of such a study design lie in sampling bias, but in this case this is 

controlled by the size and multi-site origin of the analysed data. Neglected, marginalised 

and hard-to-reach populations nevertheless run the risk of remaining invisible in such a 

data collection. Therefore, generalisability is limited, and even if associations or 

correlations can be outlined, causal relationships between findings cannot be stated with 

certainty or irrefutable evidence.  

This design allowed the research objectives 1 and 2 to be realised. It served to provide a 

global overview of an unknown population of rehabilitation users in low-resource and 

conflict-affected settings, to raise questions about possible cause and effect findings, and 

thus to lay the groundwork for future studies in which hypotheses can be tested or 

stakeholder perspectives and insights sought (Talari and Goyal, 2020).  

 

4.6 Qualitative Research Studies 

4.6.1 The ICRC Supported Rehabilitation Workforce 

Enhancing access, quality and sustainability of services as pillars of the ICRC’s 

rehabilitation approach means involvement in workforce strengthening on a technical and 

managerial level. Activities include sponsoring individuals from crisis settings for 

scholarships, mostly abroad, where they attend under- and postgraduate 

orthotics/prosthetics or physiotherapy programmes (International Committee of the Red 

Cross, 2021a). Some of these programmes and institutions benefit from ICRC support in 

turn. These programmes are rarely located in unstable contexts. As a consequence, the 

Physical Rehabilitation Programme is also operating in a few relatively stable countries 

that serve as long-term hubs for training and developing as well as supplying workforce for 

crisis settings, such as Togo and Bénin (Barth, 2020). The ICRC also supports professional 

associations and individual rehabilitation professionals by financing participation in 

continuing professional development (CPD), which includes conference attendance. This 



 4-76 

activity allowed a large team of global physiotherapists to attend the WCPT conference in 

Geneva in 2019 (Barth et al., 2019). The workshops and focus groups held after this 

conference delivered the qualitative data on rehabilitation workforce for objectives 3 and 

4 of this thesis. 

As for the quantitative studies, the methods of data extraction and analysis are outlined in 

more detail in the respective methods paragraphs of the original studies, see sections 8.4 

and 9.4. Study information letter and informed consent forms are found in appendix G, 

the FGD factilitators’ guide in appendix H. Figure 4-2 and tables 4-1, 4-2, 4-3 provide 

details about the included countries and the used methods. 

 

4.6.2 Choice of Focus Group Discussions and Included Participants  

For the qualitative studies, the author chose FGDs for data generation. There were several 

reasons for preferring FGDs to e.g. semi-structured individual interviews:  

Bringing together such a diverse group of participants from the Global South in one place 

involved complicated procedures. The development of the study took place in the months 

leading up to the event, which enabled participants to travel to Geneva for the World 

Congress of Physiotherapy in the first place. Post-congress workshops offered by the ICRC 

were planned during which the FGDs would take place.  

Travel preparations such as Schengen visa for each participant are lengthy and require 

precise information on arrival and departure dates, concrete travel purpose, etc. 

Therefore, participation in an ICRC workshop and FGDs had to be included in visa 

applications, notwithstanding the individual right for participants to withdraw from the 

study at any moment.  

The time and costs involved in one-to-one interviews with participants from different, 

including a range of otherwise inaccessible contexts would not have been feasible nor 

reasonable for this project.  

Besides these circumstances there were also content-related reasons to favour FGDs over 

interviews. It was deemed important that participants from various contexts entered in a 

discussion with each other rather than with an interviewer. In such an atmosphere, it 

would be participants rather than the interviewer asking probing questions and 

paraphrasing contributions (Halcomb et al., 2007). The facilitators got instructions and 

agreed on fostering such a procedure, namely discussions where experiences, opinions and 

views could be shared, questioned, confirmed, contradicted and compared to lead to 

varied and deep insights, based on Halcomb et al.’s (2007) guidelines on FGD research 

with culturally and linguistically diverse groups. 
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There was great diversity among participants in terms of age, gender, professional 

experience, language, culture and nationality. The binding factor was their profession. All 

were physiotherapists and what may seem a highly select group, the basis of an identical 

profession was important to find ground for discussion. 

Nevertheless, selecting physiotherapists only may also represent a limitation. More of this 

is elaborated in the study’s respective sections on study limitations and in the overall 

limitations of the thesis, see sections 8.7, 9.6.2 and 11.8.  

 

4.6.3 Thematic Analysis 

For both studies, thematic analysis after Braun and Clarke was chosen for data analysis 

(Braun and Clarke, 2006; 2021a-b; 2022; 2023a-b). The steps to data analysis are detailed 

in table 4-5 below. Current recommendations for reflexive thematic analysis by Braun and 

Clarke caution against using a recipe like approach; “because we lay out phases it’s often 

understood as a step-by-step approach – so increasingly in writing we’re trying to disrupt 

that sense of a rigid or stepped process” (Braun et al., 2019 in conversation with Nikki 

Hayfield). 

The below table serves to frame the process and to illustrate how codes and themes were 

generated. Nevertheless, this was a fluid, reflexive, iterative process throughout, in the 

tradition of Braun and Clarke (2006; 2021a-b; 2022; 2023a-b). 
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Table 4-5. Steps of thematic analysis for the qualitative studies of this thesis. C.A.B. = author of thesis; research lead and first author for both studie; C.O., 
C.B., M.D.H., N.A., J.C., S.A., H.K. = initials of coresearchers and coauthors  

Steps to data analysis including key 
phases 1-6 by Braun and Clarke (2006) 

Application of the process to the data analyses in chapter 8 and 9 

 Study 3 – Chapter 8 Study 4 – Chapter 9 
Phase 0 A thematic analysis process with an inductive approach was 

chosen where after agreement on the overall research aim 
the specific study objectives were defined as the data 
analysis and thus elaboration of their content progressed. 

After agreement on the overall research aim, the study 
objectives were drafted by C.A.B. and discussed within the 
research team prior to data analysis. The research team 
decided that  a ‘theoretical’ thematic analysis approach (Braun 
and Clarke, 2006), driven by previous research (Barth et al., 
2021b), the overall research aim and the four study questions 
would be the best analytical approach for this study (Braun 
and Clarke, 2006; 2021a-b; 2022; 2023a-b) 

Phase 1:  
Familiarizing yourself with your data: 
Transcribing data (if necessary), reading 
and re-reading the data, noting down 
initial ideas. 

C.A.B. read and reread all transcripts and made notes on 
the initial ideas. Simultaneously, C.A.B. drafted study 
objectives and discussed them with C.O. and M.D.H. 
To ensure data protection, all names of individuals, health or 
educational institutions and geographical locations were 
edited out. Despite this anonymisation, there was a risk that 
participants could be identified from their contributions to 
the discussion, as the few rehabilitation professionals in 
such contexts might know each other.  
For this reason, only C.A.B., C.O., C.B. and M.D.H., who were 
FGD facilitators or work outside the rehabilitation context, 
had access to the raw data. 
Authors N.A. and J.M.C., physiotherapists and researchers 
from comparable contexts, had access to pre-selected 
quotes (see below). 

C.A.B. read and reread all transcripts and took notes on initial 
ideas, with the study objectivesin the back of her mind, 
reflecting on how the data could eventually be categorised to 
address these.  
To ensure data protection, all names of individuals, health or 
educational institutions and geographical locations were edited 
out. Despite this anonymisation, there was a risk that 
participants could be identified from their contributions to the 
discussion, as the few rehabilitation professionals in such 
contexts might know each other.  
For this reason, only C.A.B., C.O., C.B. and M.D.H., who were 
FGD facilitators or work outside the rehabilitation context, had 
access to the raw data. 
Authors N.A., S.A. and H.K., physiotherapists and researchers 
from comparable contexts, had access to pre-selected quotes 
(see below). 

Phase 2:  
Generating initial codes: Coding 
interesting features of the data in a 

Using Microsoft Excel, version 16.52, and NVivo, version 
12.6.1 (QSR International, Burlington, MA, USA), all five 
transcripts underwent line-by-line coding by C.A.B.  

All five transcripts underwent at least two independent line-by-
line codings by the authors C.A.B., C.O., C.B. and M.D.H. 
As C.A.B. started initial coding in NVivo, version 12.6.1 (QSR 
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systematic fashion across the entire data 
set, collating data relevant to each code. 

At least two transcrips underwent another round of 
independent line-by-line codings by the authors C.O.and 
M.D.H.  
This was done systematically across groups and 
independently of potential research questions.  
This stage generated a high number of loose, low level 
codes and a large volume of around 800 potential quotes, 
copied into an Excel masterfile which was shared with the 
authors N.A. and J.M.C. for coding on their side. C.A.B. 
collected initial codes of all authors, grouped codes and 
shared them with the research team in an iterative process. 
C.A.B. refined and finalized the study objectives.  
 

International, Burlington, MA, USA), she also generated a high 
number of low-level codes and over 500 potential quotes. The 
quotes were copied into Microsoft Excel, version 16.52, and 
shared with the authors N.A., S.A. and H.K. who familiarized 
themselves with the quotes and started generating initial codes 
on their side.  
C.A.B. collected initial codes of all authors, grouped codes and 
shared them with the research team in an iterative process. 

Phase 3: 
Searching for themes: Collating codes 
into potential themes, gathering all data 
relevant to each potential theme.   

C.A.B. started clustering codes into potential themes and 
sub-themes using mindmaps and other visualising software 
(NVivo, Microsoft PowerPoint, version 16.52) and allocating 
potential quotes to these. 
In an ongoing, iterative process of online exchange, codes 
and themes, quotes and research questions were discussed 
among all researchers and critically compared to the early 
thematic model developed by C.A.B.  

Using handwritten mind maps and visualising software 
(Microsoft PowerPoint, version 16.52), C.A.B. started 
categorizing codes into emerging sub-themes and themes, in a 
constant exchange with the research team.  

Phase 4:  
Reviewing themes: Checking if the 
themes work in relation to the coded 
extracts (Level 1) and the entire data set 
(Level 2), generating a thematic ‘map’ of 
the analysis. 

Codes and themes were discussed among the research team 
in a continuous, iterative process of oral and written online 
exchange to reduce any potential bias. This verification 
procedure was continued until the research team, whose 
diversity allowed for intense in-depth discussions, had 
agreed on the final themes 

Codes and themes were discussed among the research team in 
a continuous, iterative process of oral and written online 
exchange to reduce any potential bias. This verification 
procedure was continued until the research team, whose 
diversity allowed for intense in-depth discussions, had agreed 
on the final themes. 

Phase 5:  
Defining and naming themes: Ongoing 
analysis to refine the specifics of each 
theme, and the overall story the analysis 
tells, generating clear definitions and 

Final themes and visual representations of themes were 
produced by C.A.B and reviewed across the research team 
via an ongoing iterative process. 

Final themes and visual representations of themes were 
produced by C.A.B and reviewed across the research team via 
an ongoing iterative process. 
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names for each theme 
Phase 6:  
Producing the report: The final 
opportunity for analysis. Selection of 
vivid, compelling extract examples, final 
analysis of selected extracts, relating 
back of the analysis to the research 
question and literature, producing a 
scholarly report of the analysis. 

C.A.B. wrote the initial draft of the paper and shared it with 
all co-authors.  
In several rounds of e-mail exchange the feedback of all co-
authors. 
The final version of the paper was written by C.A.B. and 
reviewed by all co-authors. After agreement by all authors, 
C.A.B. submitted the paper for submission.  
CAB received reviewers’ comments as corresponding author, 
addressed revisions and sent the revised version around for 
coauthors’ input; CAB produced final version for 
resubmission and also lead on subsequent revision rounds 
until acceptance and publication of the paper 

C.A.B. wrote the initial draft of the paper and shared it with all 
co-authors.  
In several rounds of e-mail exchange the feedback of all co-
authors was incorporated and subsequent drafts shared. The 
final version of the paper was written by C.A.B. and reviewed by 
all co-authors. After agreement by all authors, C.A.B. submitted 
the paper for submission.  
The same procedure was applied for incorporating reviewer 
comments and revisions for the final version of the paper.  
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4.7 Ethical Approval  

Data for all four studies constituted routinely collected data in form of patient files 

(chapter 5 and 6) and workshops with recorded FGDs (chapter 8 and 9). 

The study protocols for the studies were approved by the ICRC Physical Rehabilitation 

Programme and the ICRC Data Protection Office.  

All study protocols were submitted to the Swiss Ethics Committee (Commission Cantonale 

d’Ethique de la Recherche), which is responsible for evaluating the protocols of all 

research conducted in the canton and falling within the scope of the federal law on 

research on human beings in Switzerland.  

Ethical exemption to conduct analysis on de-identified quantitative data for studies 1 and 

2 was granted by the Swiss Ethics Committee (Commission Cantonale d’Ethique de la 

Recherche) [Reference number: REQ-2019-00027], see appendix A.  

Ethical exemption to conduct analysis on de-identified qualitative data for studies 3 and 4 

was granted by the Commission Cantonale d’Ethique de la Recherche (CCER) [Reference 

number: REQ-2020-00774], see appendix B. 

Data sharing agreements between the ICRC, Linköping University, Sweden and University 

College Dublin, Ireland were approved and signed by each institution, see appendices C 

and D. 
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Table 4-6. Methods of each original study arising from this thesis 

Title Design Aims Data Analysis Data Collection Countries (PRCs; n) Participants (n) Published 
Users of Rehabilitation Services in 14 
Countries and Territories Affected by 
Conflict, 1988-2018 

Retrospective 
observational 
study 

Analyse the demographic and 
clinical characteristics of people 
attending (ICRC) physical 
rehabilitation centres in conflict-
affected countries and territories  

Descriptive 
statistics on 
frequencies 

1980-2018 14 countries: Afghanistan, 
Algeria, Cambodia, DR 
Congo, Ethiopia, Gaza/ 
Palestine, Iraq, Myanmar, 
Niger, Pakistan, Somalia, 
Sudan, Syria, Togo 

287,274 2020 
WHO Bulletin 
 
Bull World Health 
Organ 
. 2020 Sep 
1;98(9):599-614.  

Retrospective Observational Study of 
Characteristics of Persons with 
Amputations Accessing International 
Committee of the Red Cross (ICRC) 
Rehabilitation Centres in five Conflict and 
Post-conflict Countries 

Retrospective 
observational 
study 

Analyse demographic and 
amputation characteristics of 
persons with any type of acquired 
amputation and time between 
amputation and first access to 
rehabilitation in five conflict and 
post-conflict countries 

Descriptive 
statistics on 
frequencies; 
significance 
tests / analysis 
of differences 

2009-2018 5 countries: Afghanistan, 
Cambodia, Iraq, Myanmar, 
Sudan 

29,513  2021 
BMJ Open  
 
BMJ Open 
2021;11:e049533.  

A Focus Group Study to  
Understand the Perspectives of 
Physiotherapists on Barriers and 
Facilitators to Advancing Rehabilitation in 
Low-Resource and Conflict Settings 

Qualitative 
study, Focus 
group 
discussions 

Understand physiotherapists’ 
views and perspectives of current 
rehabilitation services, of how 
these services can be 
strengthened over the next 10 
years and of the role of 
physiotherapy within this 
development 

Thematic 
Analysis  

2019 18 countries: Afghanistan, 
Algeria, Benin, Cambodia, 
DR Congo, Ethiopia, 
Guinea-Bissau, India, Iraq, 
Ivory Coast, Lebanon, 
Madagascar, Mali, 
Myanmar, Niger, South 
Sudan, Sudan, Togo 

31 2021 
International 
Journal of 
Environmental 
health and public 
health  
 
Int. J. Environ. Res. 
Public Health 
2021, 18(22), 
12020;  

“Otherwise … he will be a beggar”: A 
Focus Group Study to Understand the 
Perspectives of Physiotherapists about 
Measuring Rehabilitation Outcomes and 
Impact in Low-Resource and Conflict-
Affected Settings 

Qualitative 
study, Focus 
group 
discussions 

Understand physiotherapists’ 
views and perspectives on 
measuring rehabilitation outcomes 
and impact in low-resource and 
conflict-affected settings 

Thematic 
Analysis  

2019 18 countries: as above 35  Submitted to 
“Disability and 
Rehabilitation”, 
Aug 2022 
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4.8 Organisation and Flow of Studies 

Two main populations make up a physical rehabilitation sector within multiple systems 

and complex contexts and are studied in this PhD. Its four original studies are set up in the 

following logic, see figure 4-3: The first paper provides a huge demographic and clinical 

overview of rehabilitation users. The biggest user group of this first paper is the subject of 

the second publication, which is looking in detail at persons with amputations, a condition 

that is also considered to deliver robust data as misdiagnosis is unlikely when compared to 

other conditions from the database. The second paper analyses demographics, time 

between amputation and first attendance to rehabilitation, amputation causes, 

combinations, and anatomical levels.  

The study population of the second part are physiotherapists representative of 

rehabilitation workforce in low-resource and conflict-affected settings. The third paper 

elaborates facilitators and barriers to developing rehabilitation and the fourth paper 

explores how to best measure outcomes and evaluate impact of rehabilitation in such 

contexts.  

The chapter explanations preceding the individual studies (sections 5.1, 6.1, 8.1 and 9.1) 

also summarize the relationship between the studies.  

 

 

Figure 4-3. Thesis flow by original papers. 
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5 Chapter 5. Users of Rehabilitation Services in 14 Countries and 
Territories Affected by Conflict, 1988-2018 

 

 

Figure 5-1. Orientation chapter - overall thesis 

5.1 Chapter Explanations 

This chapter is an observational study that describes the service users in ICRC-supported 

rehabilitation centres.  

It addresses thesis objective 1, to understand the demographic and clinical characteristics 

of persons who attend rehabilitation services across 14 conflict-affected countries, and 

provides thus a broad, multi-country overview of rehabilitation users and their health 

conditions. It was published in the Bulletin of the WHO in July 2020. The pdf file of the 

published article is in appendix J. 

 

 

  

Outputs (Results) 
Editorial Paper 1 Paper 2 Commentary  Paper 3 Paper 4 
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5.2 Abstract  

Objective: To analyse the demographic and clinical characteristics of people attending 

physical rehabilitation centres run or supported by the International Committee of the Red 

Cross in countries and territories affected by conflict. 

Methods: Of 150 such rehabilitation centres worldwide, 38 use an electronic patient 

management system. We invited all 38 centres to participate. We extracted de-identified 

data from 1988 to 2018 and categorized them by sex, age, country or territory and reason 

for using rehabilitation services. 

Findings: Thirty-one of the 38 rehabilitation centres in 14 countries and territories 

participated. We included data for 287 274 individuals. Of people using rehabilitation 

services, 61.6% (176 949/287 274) were in Afghanistan, followed by 15.7% (44 959/287 274) 

in Cambodia. Seven places had over 9000 service users each (Afghanistan, Cambodia, Gaza 

Strip, Iraq, Myanmar, Somalia and Sudan). Overall, 72.6% (208 515/287 274) of service users 

were male. In eight countries, more than half of the users were of working age (18–59 

years). Amputation was the most common reason for using rehabilitation services; 33.3% 

(95 574/287 274) of users were people with amputations, followed by 13.7% 

(39 446/287 274) with cerebral palsy. The male predominance was greater in the 

population aged 18–34 years (83.1%; 71 441/85 997) and in people with amputations (88.6%; 

84 717/95 574) but was evident across all places, age groups and health conditions. 

Conclusion: The considerably lower attendance of females at the rehabilitation centres 

highlights the need to understand the factors that affect the accessibility and acceptability 

of rehabilitation for women and girls in conflict settings.  
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5.3 Introduction 

The effects of conflict on population health include increased injury rates coupled with a 

collapse of health systems (Murray et al., 2002). The consequences of weak health systems 

are more far-reaching and complex than the effects of conflict-caused injury and physical 

impairment (Leaning and Guha-Sapir, 2013). The lack of disease prevention and health 

promotion services and good-quality healthcare increase the number of people with 

disabilities requiring rehabilitation. 

While early rehabilitation has received more attention recently (Gohy et al., 2016; Sphere 

Association, 2018; World Health Organization, 2016), the needs of people with permanent 

disabilities for continuing and costly rehabilitation and assistive technology in conflict 

settings have not been adequately addressed (Barth, 2019a; Palmer et al., 2016). 

The Physical Rehabilitation Programme of the International Committee of the Red Cross 

(ICRC) aims to bridge the gap between immediate humanitarian rehabilitation needs and 

long-term programming for people with disabilities in difficult environments (International 

Committee of the Red Cross, 2019b). Over the programme’s 40-year history, the number of 

projects has increased across many countries in response to population rehabilitation 

needs during and after conflict. 

Rehabilitation in all physical rehabilitation centres supported by the ICRC consists of 

assistive technology and physiotherapy. Over the past 30 years and notably after adoption 

of the United Nations’ Convention on the Rights of Persons with Disabilities in 2006 (United 

Nations, 2006), most physical rehabilitation centres broadened their scope and employed, 

or referred people to, professionals offering psychosocial support, disability sports and 

educational or professional (re)integration. In addition, increasing numbers of trained 

prosthetists, orthotists and physiotherapists have been working in clinics and supervising 

teams, which has contributed to the implementation of professional standards adapted to 

the context (International Committee of the Red Cross, 2019b). A patient management 

system was introduced in 2001 (International Committee of the Red Cross, 2002), a field-

based software that allows physical rehabilitation centres to manage their user data 

(International Committee of the Red Cross, 2013). 

Research on people using rehabilitation services in fragile countries is limited (McPherson 

et al., 2017; Smith et al., 2015). People with disabilities attending ICRC physical 

rehabilitation centres are particularly vulnerable because their disability is often combined 

with factors such as gender bias and poverty (International Committee of the Red Cross, 

2019b). Access to and availability of rehabilitation services during conflict is difficult 

because of reduced workforce, scarce resources and broken health systems. 

Understanding the characteristics of people with disabilities who access physical 

rehabilitation centres is important to identify the main health conditions for which 
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rehabilitation is sought and the affected populations with specific needs, to inform the 

development of rehabilitation systems in conflict settings. We aimed to examine existing 

data from patient management systems to determine the demographic characteristics and 

clinical presentations of people attending ICRC physical rehabilitation centres in different 

countries. 

 

5.4 Methods 

5.4.1 Study Design 

This was a retrospective descriptive study of aggregated data from patient management 

systems for all people seeking rehabilitation services from 1988 to 2018 who were 

registered in participating physical rehabilitation centres. Data on people seeking services 

before the introduction of the patient management system had been manually transferred 

onto the system from the paper records. The timespan varied between physical 

rehabilitation centres depending on when the ICRC support began and when the patient 

management system was introduced (Table 5-1). 

 

5.4.2 Study Setting 

Physical rehabilitation centres partnered with the ICRC are advised, but not obliged to 

install the patient management system. At the time of data collection, 38 of 150 physical 

rehabilitation centres in 35 low-income and conflict-affected countries and territories had 

installed this system. The analysed data collection represents countries and territories, 

and physical rehabilitation centres that we consider were in the midrange of human and 

technological resource capacity to undertake electronic data collection. Outside this range 

were: (i) centres that had difficulty using software (e.g., centres with badly affected 

electricity and internet infrastructure, or which lacked, or had a high turnover of, staff 

with information technology skills), and (ii) centres in countries and territories with more 

advanced health information systems than the patient management system. Some centres 

were not using the patient management system because of data protection policies and 

the perceived sensitivity of user files, despite guaranteed anonymity of the data. 

We wrote to the managers of all 38 physical rehabilitation centres using the patient 

management system explaining the purpose of the study in detail and inviting them to 

participate and provide us with de-identified data. The study information letters and 

informed consent forms are in appendices E and F. 
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Table 5-1. Characteristics of rehabilitation centres included in the study on people using rehabilitation 
services in 14 countries and territories affected by conflict, 1988–2018 

Country or 
territory 

No. of 
PRCs 

ICRC support 
since 

Use of patient 
management 

system 

History of conflict User records, no. 
(%)  

Afghanistan 7a 1987 1988–2018 Ongoing 176 949 (61.6) 
Cambodia 2b 1991 1991–2018 Post-conflict 44 959 (15.7) 
Iraq 1a 1994 1996–2018 Ongoing; hosting refugees 13 749 (4.8) 
Myanmar 5b 1985c 2002–2018 Ongoing 10 498 (3.7) 
Sudan 2b 1985c 2000–2018 Ongoing; hosting refugees 9 683 (3.4) 
Somalia 3b 2016 2016–2018 Ongoing 9 081 (3.2) 
Gaza Strip 1b 1989c 1991–2018 Ongoing 9 029 (3.1) 
Pakistan 1b 1981c 2005–2018 Ongoing; hosting refugees 4 608 (1.6) 
Ethiopia 2b 1979c 2007–2018 Hosting refugees; post-conflict 3 445 (1.2) 
D.R. Congo 2b 1998 2007–2018 Ongoing 2 587 (0.9) 
Togo 1b 2010 2015–2018 Hosting refugees 1 142 (0.4) 
Niger 2b 2010 2012–2018 Hosting refugees 922 (0.3) 
Syria 1a 1983c 2015–2018 Ongoing 415 (0.1) 
Algeria 1b 2002 2008–2018 Hosting refugees 207 (0.1) 
Total 31  1988–2018  287 274 (100.0) 

ICRC: International Committee of the Red Cross. PRC: physical rehabilitation centre. 
a ICRC-run centre. 
b ICRC-supported partner centre. 
c With short interruptions because of conflict, political situation and security. 

Note: Ongoing = country with an ongoing protracted crisis with changing patterns of fighting and changing lines of 
demarcation throughout the years of data collection; hosting refugees = country that has hosted (and treated disabled) 
refugees from neighbouring conflict(s) throughout the years of data collection; post-conflict = country where the conflict 
has ended which has been treating people with conflict-related disabilities throughout the years of data collection. 

5.4.3 Study Population 

The study population was newly registered users of rehabilitation services at the physical 

rehabilitation centres. On registration, demographic and clinical characteristics of the 

person seeking rehabilitation services are recorded as part of routine documentation. 

 

5.4.4  Data Collection 

We retrieved data on the country or territory where the centre was located, and age and 

sex of the users and their main reason for attending the centre. The main reasons for 

attending the centre included a mix of symptoms (e.g., muscle weakness), causes (e.g., 

ageing), diseases (e.g., encephalitis), injuries (e.g., burns) or disorders (e.g., cerebral 

palsy). 

Data accuracy depended on the quality of self-reported information provided by the person 

attending the rehabilitation centre and the recorded observations of the staff of the 

centre who have varying levels of professional training. We considered variables such as 
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sex and age as robust. However, given the lack of medical personnel and diagnostic tests, 

recording an accurate clinical diagnosis can be difficult. 

 

5.4.5 Data Analysis 

We cleaned, merged and aggregated data by sex and age, and organized them into the 

variables of interest. We categorized people according to age as: young child (younger 

than 5 years); child (5–17 years); young adult (18–34 years); adult (35–59 years); and older 

adult (older than 59 years). We grouped the main reasons for attending the centre into: 

musculoskeletal (amputation including congenital limb deficiency and fracture); 

neurological (paraplegia, tetraplegia or hemiplegia and sequelae of polio); and paediatric 

(congenital conditions: clubfoot and cerebral palsy) according to clinical group and age at 

registration. 

We used descriptive statistics for our primary analysis using Microsoft Excel, 2016 

(Microsoft, Redmond, United States of America). We summarized data as counts and 

percentages. 

 

5.4.6 Ethical Approval 

We received ethical exemption to conduct an analysis on de-identified data by the 

Commission Cantonale d’Ethique de la Recherche, Geneva, Switzerland (reference 

number: REQ-2019–00027). Data sharing agreements were approved by ICRC, Linköping 

University, Sweden and University College Dublin, Ireland. 
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5.5 Results 

5.5.1 Rehabilitation Centres 

Of the 38 physical rehabilitation centres in low-income and conflict-affected countries and 

territories that had installed the patient management system, 31 from 14 countries and 

territories (Afghanistan, Algeria, Cambodia, Democratic Republic of the Congo, Ethiopia, 

Gaza Strip, Iraq, Myanmar, Niger, Pakistan, Somalia, Sudan, Syrian Arab Republic and 

Togo) participated in the study and provided data on 289 248 users. Seven centres could 

not participate because of challenges in data extraction during the study’s timeline, 

including remote physical rehabilitation centres without a permanent ICRC presence. 

Minor problems in the patient management system software resulted in invalid entries for 

1974 users, which we excluded. The problems were: missing diagnosis (6 records), missing 

date of birth or age recorded as < 0 and > 99 (1793 records) and double entries (175 

records). Thus, 287 274 unique user sets of data were included in the analysis. 

Table 5-1 gives information on the rehabilitation centres in the countries: number of 

centres, year the ICRC started to support the centres, duration of using the patient 

management system, history of conflict in the country and number of user records. Of the 

14 countries and territories, seven had more than 9000 users (Afghanistan, Cambodia, Iraq, 

Myanmar, Somalia, Gaza Strip and Sudan, in descending order of the number of user 

records) comprising 95.4% (273 948/287 274) of the total data set. Afghanistan had 61.6% 

(176 949/287 274) of user records and Cambodia had 15.7% (44 959/287 274). 

 

5.5.2 Demographics 

Table 5-2 shows the total user numbers by sex and age group. Table 5-3 shows the same 

data by country or territory. The tables show that overall, and in most places, considerably 

more service users were males (overall 72.6%; 208 515/287 274). A greater proportion of 

males used rehabilitation services than females also in Togo (51.5% male; 588/1142), Gaza 

Strip (56.6% male; 5112/9029) and Democratic Republic of the Congo (57.9% male; 

1498/2587), but the differences were not large. 
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Table 5-2. Sex and age distribution of service users in 14 countries and territories affected by conflict, 
1988–2018 

Age group Males Females Total 
No. (%) % in age group No. (%) % in age group No. (%) 

Young child  
(< 5 years) 

31 054 (14.9) 59.2 21 417 (27.2) 40.8 52 471 (18.3) 

Child  
(5–17 years) 

39 838 (19.1) 64.0 22 389 (28.4) 36.0 62 227 (21.7) 

Young adult  
(18–34 years) 

71 441 (34.3) 83.1 14 556 (18.5) 16.9 85 997 (29.9) 

Adult  
(35–59 years) 

48 902 (23.5) 78.9 13 075 (16.6) 21.1 61 977 (21.6) 

Older adult  
(≥ 60 years) 

17 280 (8.3) 70.2 7 322 (9.3) 29.8 24 602 (8.6) 

Total 208 515 (100.0) 72.6 78 759 (100.0) 27.4 287 274 (100.0) 

Note: We used data from ICRC-owned and official ICRC-partner centres only. 

 

An important age cohort are people of working age (18 to 59 years); overall 51.5% 

(147 974/287 274) of the service users were in this age group and this was the case for 

most countries. However, in Gaza Strip, Togo and Democratic Republic of the Congo, the 

largest proportion of service users were younger than 5 years, 50.3% (4546/9029), 37.0% 

(423/1142) and 29.0% (750/2587), respectively. In Algeria, older adults constituted the 

greatest proportion of the service users (34.8%; 72/207). 

The sex distribution varied considerably across age groups in all countries and territories. 

However, in the young adult and adult age groups, a consistently greater proportion of 

men attended the rehabilitation centres compared with women in all countries and 

territories, except Togo where the proportions were similar. 

For children receiving rehabilitation, we found a smaller, but still important, difference in 

sex distribution in most countries and territories with more boys than girls attending the 

centres; only the Gaza Strip had equal sex distribution. The same trend was seen for older 

adults in most places; substantially more men than women accessed services, particularly 

in Ethiopia (89.7% were males; 314/350). Exceptions were the Democratic Republic of the 

Congo where 46.0% (105/228) in this age group were males and Togo where 42.0% were 

males (58/138). 
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Table 5-3. Sex and age distribution of service users in 14 countries and territories affected by conflict, 
1988–2018 

Country or territory, 
age group 

Males Females Total 
No. (%) % in age group No. (%) % in age group No. (%) 

Afghanistan 129 684 (100.0) 73.3 47 265 (100.0) 26.7 176 949 (100.0) 
Young child 23 466 (18.1) 60.3 15 458 (32.7) 39.7 38 924 (22.0) 
Child 29 784 (23.0) 65.9 15 416 (32.6) 34.1 45 200 (25.5) 
Young adult 46 709 (36.0) 85.5 7 953 (16.8) 14.5 54 662 (30.9) 
Adult 21 286 (16.4) 77.6 6 149 (13.0) 22.4 27 435 (15.5) 
Older adult 8 439 (6.5) 78.7 2 289 (4.8) 21.3 10 728 (6.1) 
Algeria 131 (100.0) 63.3 76 (100.0) 36.7 207 (100.0) 
Young child 9 (6.9) 50.0 9 (11.8) 50.0 18 (8.7) 
Child 16 (12.2) 66.7 8 (10.5) 33.3 24 (11.6) 
Young adult 20 (15.3) 62.5 12 (15.8) 37.5 32 (15.5) 
Adult 41 (31.3) 67.2 20 (26.3) 32.8 61 (29.5) 
Older adult 45 (34.4) 62.5 27 (35.5) 37.5 72 (34.8) 
Cambodia 32 609 (100.0) 72.5 12 350 (100.0) 27.5 44 959 (100.0) 
Young child 1 497 (4.6) 56.3 1 163 (9.4) 43.7 2 660 (5.9) 
Child 3 919 (12.0) 59.0 2 727 (22.1) 41.0 6 646 (14.8) 
Young adult 11 682 (35.8) 81.2 2 712 (22.0) 18.8 14 394 (32.0) 
Adult 12 295 (37.7) 80.7 2 944 (23.8) 19.3 15 239 (33.9) 
Older adult 3 216 (9.9) 53.4 2 804 (22.7) 46.6 6 020 (13.4) 
D.R. of the Congo 1 498 (100.0) 57.9 1 089 (100.0) 42.1 2 587 (100.0) 
Young child 414 (27.6) 55.2 336 (30.9) 44.8 750 (29.0) 
Child 230 (15.4) 58.4 164 (15.1) 41.6 394 (15.2) 
Young adult 383 (25.6) 62.5 230 (21.1) 37.5 613 (23.7) 
Adult 366 (24.4) 60.8 236 (21.7) 39.2 602 (23.3) 
Older adult 105 (7.0) 46.1 123 (11.3) 53.9 228 (8.8) 
Ethiopia 2 534 (100.0) 73.6 911 (100.0) 26.4 3 445 (100.0) 
Young child 101 (4.0) 68.2 47 (5.2) 31.8 148 (4.3) 
Child 348 (13.7) 62.6 208 (22.8) 37.4 556 (16.1) 
Young adult 995 (39.3) 68.0 469 (51.5) 32.0 1 464 (42.5) 
Adult 776 (30.6) 83.7 151 (16.6) 16.3 927 (26.9) 
Older adult 314 (12.4) 89.7 36 (4.0) 10.3 350 (10.2) 
Gaza Strip 5 112 (100.0) 56.6 3 917 (100.0) 43.4 9 029 (100.0) 
Young child 2 254 (44.1) 49.6 2 292 (58.5) 50.4 4 546 (50.3) 
Child 1 127 (22.0) 52.2 1 031 (26.3) 47.8 2 158 (23.9) 
Young adult 913 (17.9) 82.3 197 (5.0) 17.7 1 110 (12.3) 
Adult 579 (11.3) 67.7 276 (7.0) 32.3 855 (9.5) 
Older adult 239 (4.7) 66.4 121 (3.1) 33.6 360 (4.0) 
Iraq 10 682 (100.0) 77.7 3 067 (100.0) 22.3 13 749 (100.0) 
Young child 671 (6.3) 61.1 428 (14.0) 38.9 1 099 (8.0) 
Child 1427 (13.4) 64.9 771 (25.1) 35.1 2 198 (16.0) 
Young adult 3 450 (32.3) 83.3 690 (22.5) 16.7 4 140 (30.1) 
Adult 3 843 (36.0) 84.5 703 (22.9) 15.5 4 546 (33.1) 
Older adult 1 291 (12.1) 73.1 475 (15.5) 26.9 1 766 (12.8) 
Myanmar 8 821 (100.0) 84.0 1 677 (100.0) 16.0 10 498 (100.0) 
Young child 119 (1.3) 50.4 117 (7.0) 49.6 236 (2.2) 
Child 480 (5.4) 58.9 335 (20.0) 41.1 815 (7.8) 
Young adult 2 960 (33.6) 87.5 421 (25.1) 12.5 3 381 (32.2) 
Adult 4 424 (50.2) 88.7 566 (33.8) 11.3 4 990 (47.5) 
Older adult 838 (9.5) 77.9 238 (14.2) 22.1 1 076 (10.2) 
Niger 594 (100.0) 64.4 328 (100.0) 35.6 922 (100.0) 
Young child 77 (13.0) 56.2 60 (18.3) 43.8 137 (14.9) 
Child 114 (19.2) 58.2 82 (25.0) 41.8 196 (21.3) 
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Young adult 170 (28.6) 68.5 78 (23.8) 31.5 248 (26.9) 
Adult 181 (30.5) 69.9 78 (23.8) 30.1 259 (28.1) 
Older adult 52 (8.8) 63.4 30 (9.1) 36.6 82 (8.9) 
Pakistan 3 466 (100.0) 75.2 1 142 (100.0) 24.8 4 608 (100.0) 
Young child 637 (18.4) 64.3 353 (30.9) 35.7 990 (21.5) 
Child 411 (11.9) 65.0 221 (19.4) 35.0 632 (13.7) 
Young adult 1 067 (30.8) 82.3 229 (20.1) 17.7 1 296 (28.1) 
Adult 1 026 (29.6) 81.0 241 (21.1) 19.0 1 267 (27.5) 
Older adult 325 (9.4) 76.8 98 (8.6) 23.2 423 (9.2) 
Somalia 5 620 (100.0) 61.9 3 461 (100.0) 38.1 9081 (100.0) 
Young child 1 139 (20.3) 61.8 704 (20.3) 38.2 1 843 (20.3) 
Child 1 107 (19.7) 59.0 769 (22.2) 41.0 1 876 (20.7) 
Young adult 1 150 (20.5) 64.1 645 (18.6) 35.9 1 795 (19.8) 
Adult 1 242 (22.1) 62.9 733 (21.2) 37.1 1 975 (21.7) 
Older adult 982 (17.5) 61.7 610 (17.6) 38.3 1 592 (17.5) 
Sudan 6 866 (100.0) 70.9 2 817 (100.0) 29.1 9 683 (100.0) 
Young child 417 (6.1) 61.1 265 (9.4) 38.9 682 (7.0) 
Child 732 (10.7) 57.4 544 (19.3) 42.6 1 276 (13.2) 
Young adult 1 771 (25.8) 68.0 833 (29.6) 32.0 2 604 (26.9) 
Adult 2 600 (37.9) 76.6 794 (28.2) 23.4 3 394 (35.1) 
Older adult 1 346 (19.6) 77.9 381 (13.5) 22.1 1 727 (17.8) 
Syria 310 (100.0) 74.7 105 (100.0) 25.3 415 (100.0) 
Young child 9 (2.9) 60.0 6 (5.7) 40.0 15 (3.6) 
Child 67 (21.6) 69.8 29 (27.6) 30.2 96 (23.1) 
Young adult 108 (34.8) 78.8 29 (27.6) 21.2 137 (33.0) 
Adult 96 (31.0) 75.6 31 (29.5) 24.4 127 (30.6) 
Older adult 30 (9.7) 75.0 10 (9.5) 25.0 40 (9.6) 
Togo 588 (100.0) 51.5 554 (100.0) 48.5 1 142 (100.0) 
Young child 244 (41.5) 57.7 179 (32.3) 42.3 423 (37.0) 
Child 76 (12.9) 47.5 84 (15.2) 52.5 160 (14.0) 
Young adult 63 (10.7) 52.1 58 (10.5) 47.9 121 (10.6) 
Adult 147 (25.0) 49.0 153 (27.6) 51.0 300 (26.3) 
Older adult 58 (9.9) 42.0 80 (14.4) 58.0 138 (12.1) 
Total 208 515 (100.0) 72.6 78759 (100.0) 27.4 287 274 (100.0) 

Notes: We used data from ICRC-owned and official ICRC-partner centres only. Young child: < 5 years, child: 5–17 years, 
young adult: 18–34 years, adult: 35–59 years, older adult: ≥ 60 years. 

 
  



  5-94 

Figure 5-2 shows the overall sex distribution of people using rehabilitation services by 

country and territory, from lowest to highest proportion of females. 

 

 

Figure 5-2. Sex distribution of people using rehabilitation services in 14 countries and territories 
affected by conflict, 1988–2018 

5.5.3 Clinical Data 

Table 5-4 shows the main reasons for attending the centres over the study period. 

Amputation was the most common reason (33.3%; 95 574/287 274), followed by cerebral 

palsy (13.7%; 39 446/287 274). Less than 10% of users attended the rehabilitation centres 

for each of the conditions: clubfoot, fractures, hemiplegia, para- and tetraplegia and 

sequelae of polio. About a quarter of the service users (70 838/287 274) attended for other 

reasons (data available in the data repository) (Barth et al., 2020a). 

 

Table 5-4. Main condition for which service users were attending rehabilitation centres in 14 countries 
and territories affected by conflict, 1988–2018 

Condition Service users, no. (%) 
Amputation 95 574 (33.3) 
Clubfoot 12 988 (4.5) 
Cerebral palsy 39 446 (13.7) 
Fractures 18 952 (6.6) 
Hemiplegia 11 954 (4.2) 
Para- and tetraplegia 17 517 (6.1) 
Sequelae of polio 20 005 (7.0) 
Other 70 838 (24.7) 
Total 287 274 (100.0) 

Notes: We used data from ICRC-owned and official ICRC-partner centres only. 
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Figure 5-3 shows the sex distribution of people using rehabilitation services according to 

the main health condition for needing such services for all countries and territories, from 

the lowest to highest proportion of females. 

 

Figure 5-3. Main reasons for using rehabilitation services according to sex in 14 countries and 
territories affected by conflict, 1988–2018 
 

We categorized conditions for which more than 500 users sought rehabilitation services in 

each country by sex and age group (data repository) (Barth et al., 2020a). 

Table 5-5 shows musculoskeletal health conditions for which service users needed 

rehabilitation (amputation, fractures) by sex and age. We found important differences in 

sex distribution especially in young adults and adults; for example, more than 90% of those 

presenting with an amputation in Afghanistan and Cambodia were male and more than 80% 

in Ethiopia, Iraq, Myanmar and Pakistan were male. Considerably more men also presented 

after fractures in all the countries and territories and in all age groups except for 

Cambodians, where 52.5% (359/684) of older adults being attended to after fractures were 

women. 
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Table 5-5. Service users attending rehabilitation centres for musculoskeletal health conditions in 14 countries and territories affected by conflict, 1988–2018 

Country or 
territory and 
age group 

Amputations  Fractures 
Males Females  Males Females 

No. (%) % in age group No. (%) % in age group  No. (%) % in age group No. (%) % in age group 
Afghanistan 42 498 (100.0) 90.7 4 348 (100.0) 9.3  10 466 (100.0) 83.6 2 052 (100.0) 16.4 
Young child 243 (0.6) 62.3 147 (3.4) 37.7  109 (1.0) 64.9 59 (2.9) 35.1 
Child 4 976 (11.7) 80.3 1 219 (28.0) 19.7  1 646 (15.7) 77.0 491 (23.9) 23.0 
Young adult 25 692 (60.5) 94.5 1 490 (34.3) 5.5  4 229 (40.4) 89.0 524 (25.5) 11.0 
Adult 9 120 (21.5) 89.0 1 122 (25.8) 11.0  3 199 (30.6) 84.5 589 (28.7) 15.5 
Older adult 2 467 (5.8) 87.0 370 (8.5) 13.0  1 283 (12.3) 76.7 389 (19.0) 23.3 
Cambodia 16 454 (100.0) 92.0 1 427 (100.0) 8.0  2 230 (100.0) 68.8 1 009 (100.0) 31.2 
Young child 40 (0.2) 65.6 21 (1.5) 34.4  27 (1.2) 67.5 13 (1.3) 32.5 
Child 399 (2.4) 68.6 183 (12.8) 31.4  282 (12.6) 69.3 125 (12.4) 30.7 
Young adult 7 459 (45.3) 93.1 552 (38.7) 6.9  783 (35.1) 79.7 199 (19.7) 20.3 
Adult 7 927 (48.2) 93.7 530 (37.1) 6.3  813 (36.5) 72.2 313 (31.0) 27.8 
Older adult 629 (3.8) 81.7 141 (9.9) 18.3  325 (14.6) 47.5 359 (35.6) 52.5 
Ethiopia 1 300 (100.0) 83.2 262 (100.0) 16.8  ND ND ND ND 
Young child 4 (0.3) 66.7 2 (0.8) 33.3  ND ND ND ND 
Child 116 (8.9) 69.9 50 (19.1) 30.1  ND ND ND ND 
Young adult 415 (31.9) 77.0 124 (47.3) 23.0  ND ND ND ND 
Adult 544 (41.8) 87.9 75 (28.6) 12.1  ND ND ND ND 
Older adult 221 (17.0) 95.3 11 (4.2) 4.7  ND ND ND ND 
Gaza Strip 1129 (100.0) 79.0 301 (100.0) 21.0  ND ND ND ND 
Young child 21 (1.9) 58.3 15 (5.0) 41.7  ND ND ND ND 
Child 119 (10.5) 61.7 74 (24.6) 38.3  ND ND ND ND 
Young adult 481 (42.6) 90.6 50 (16.6) 9.4  ND ND ND ND 
Adult 337 (29.8) 76.8 102 (33.9) 23.2  ND ND ND ND 
Older adult 171 (15.1) 74.0 60 (19.9) 26.0  ND ND ND ND 
Iraq 6 723 (100.0) 87.1 996 (100.0) 12.9  ND ND ND ND 
Young child 31 (0.5) 64.6 17 (1.7) 35.4  ND ND ND ND 
Child 358 (5.3) 75.4 117 (11.7) 24.6  ND ND ND ND 
Young adult 2 360 (35.1) 91.0 234 (23.5) 9.0  ND ND ND ND 
Adult 3 004 (44.7) 89.3 359 (36.0) 10.7  ND ND ND ND 
Older adult 970 (14.4) 78.3 269 (27.0) 21.7  ND ND ND ND 
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Myanmar 8 013 (100.0) 87.9 1107 (100.0) 12.1  ND ND ND ND 
Young child 24 (0.3) 53.3 21 (1.9) 46.7  ND ND ND ND 
Child 274 (3.4) 64.0 154 (13.9) 36.0  ND ND ND ND 
Young adult 2753 (34.4) 89.9 310 (28.0) 10.1  ND ND ND ND 
Adult 4214 (52.6) 90.1 464 (41.9) 9.9  ND ND ND ND 
Older adult 748 (9.3) 82.6 158 (14.3) 17.4  ND ND ND ND 
Pakistan 1884 (100.0) 87.2 277 (100.0) 12.8  352 (100.0) 68.3 163 (100.0) 31.7 
Young child 13 (0.7) 65.0 7 (2.5) 35.0  3 (0.9) 75.0 1 (0.6) 25.0 
Child 140 (7.4) 72.5 53 (19.1) 27.5  41 (11.6) 74.5 14 (8.6) 25.5 
Young adult 768 (40.8) 89.2 93 (33.6) 10.8  114 (32.4) 74.5 39 (23.9) 25.5 
Adult 745 (39.5) 88.1 101 (36.5) 11.9  142 (40.3) 67.0 70 (42.9) 33.0 
Older adult 218 (11.6) 90.5 23 (8.3) 9.5  52 (14.8) 57.1 39 (23.9) 42.9 
Somalia 832 (100.0) 71.2 337 (100.0) 28.8  530 (100.0) 65.0 286 (100.0) 35.0 
Young child 3 (0.4) 60.0 2 (0.6) 40.0  14 (2.6) 58.3 10 (3.5) 41.7 
Child 53 (6.6) 60.2 35 (10.4) 39.8  106 (20.0) 74.1 37 (12.9) 25.9 
Young adult 248 (29.8) 72.9 92 (27.3) 27.1  170 (32.1) 68.8 77 (26.9) 31.2 
Adult 351 (42.2) 72.8 131 (38.9) 27.2  141 (26.6) 59.7 95 (33.2) 40.3 
Older adult 177 (21.3) 69.7 77 (22.8) 30.3  99 (18.7) 59.6 67 (23.4) 40.4 
Sudan 4 974 (100.0) 77.1 1 478 (100.0) 22.9  ND ND ND ND 
Young child 42 (0.8) 67.7 20 (1.4) 32.3  ND ND ND ND 
Child 279 (5.6) 63.8 158 (10.7) 36.2  ND ND ND ND 
Young adult 1 295 (26.0) 75.5 421 (28.5) 24.5  ND ND ND ND 
Adult 2 175 (43.7) 79.2 572 (38.7) 20.8  ND ND ND ND 
Older adult 1 183 (23.8) 79.4 307 (20.8) 20.6  ND ND ND ND 
Totala 84 717 (100.0) 88.6 10 857 (100.0) 11.4  14 968 (100.0) 79.0 3 984 (100.0) 21.0 

ND: not determined. 
aThe total includes all people with the condition from all centres and countries and territories. 
Notes: We used data from ICRC-owned and official ICRC-partner centres only. For centres with fewer than 500 service users in total for a health condition, we did not determine the number or 
percentages. Young child: < 5 years, child: 5–17 years, young adult: 18–34 years, adult: 35–59 years, older adult: ≥ 60 years.
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Table 5-6 shows the neurological health conditions for which service users needed 

rehabilitation (hemiplegia, paraplegia and tetraplegia, and sequelae of polio) by sex and 

age. Few people attended the rehabilitation centres with hemiplegia in all countries and 

territories; overall only 4.2% (11 954/28 7274). The largest groups of users with hemiplegia 

were adults and older adults. More men presented with hemiplegia in all the adult age 

groups in all countries. For paraplegia and tetraplegia, the data showed large differences 

in sex distribution in young adults and adults; more than 70% of users being attended to for 

these conditions were men. The largest proportion of service users for sequelae of polio 

were in the child and adult populations. About a third of users attending for sequelae of 

polio were females, except in users younger than 5 years in Cambodia, where 58.2% 

(57/98) were girls and in young adults in Sudan, where 53.6% (292/545) were women. 

Table 5-7 shows paediatric health conditions for which service users needed rehabilitation 

(clubfoot and cerebral palsy) by sex and age. Over 80% of service users presenting with 

clubfoot and cerebral palsy (both conditions continue to adulthood) were younger than 18 

years. For clubfoot, overall 69.9% (9084/12 988) of service users were males. Girls with 

cerebral palsy represented 38.1% (15 023/39 446) of users overall, with the highest 

proportion seen in female adults in Cambodia (49.2%; 30/61). 
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Table 5-6. Service users attending rehabilitation centres for neurological health conditions in 14 countries and territories affected by conflict, 1988–2018 

Country or 
territory and 
age group 

Hemiplegia Para- and tetraplegia  Sequelae of polio 
Males Females Males Females  Males Females 

No. (%) % in 
age 

group 

No. (%) % in 
age 

group 

No. (%) % in 
age 

group 

No. (%) % in age 
group 

 No. (%) % in 
age 

group 

No. (%) % in 
age 

group 
Afghanistan 5249 (100.0) 72.3 2014 (100.0) 27.7 10273 (100.0) 71.9 4005 (100.0) 28.1  8377 (100.0) 70.0 3584 (100.0) 30.0 
Young child 101 (1.9) 66.4 51 (2.5) 33.6 722 (7.0) 56.6 553 (13.8) 43.4  647 (7.7) 66.2 331 (9.2) 33.8 
Child 596 (11.4) 67.1 292 (14.5) 32.9 1545 (15.0) 63.0 907 (22.6) 37.0  4206 (50.2) 66.8 2089 (58.3) 33.2 
Young adult 1066 (20.3) 77.1 317 (15.7) 22.9 4921 (47.9) 78.3 1361 (34.0) 21.7  2968 (35.4) 75.2 981 (27.4) 24.8 
Adult 1619 (30.8) 67.5 779 (38.7) 32.5 2361 (23.0) 71.8 928 (23.2) 28.2  477 (5.7) 74.5 163 (4.5) 25.5 
Older adult 1867 (35.6) 76.5 575 (28.6) 23.5 724 (7.0) 73.9 256 (6.4) 26.1  79 (0.9) 79.8 20 (0.6) 20.2 
Cambodia 1532 (100.0) 57.5 1134 (100.0) 42.5 1066 (100.0) 67.6 510 (100.0) 32.4  1994 (100.0) 58.7 1402 (100.0) 41.3 
Young child 10 (0.7) 58.8 7 (0.6) 41.2 13 (1.2) 68.4 6 (1.2) 31.6  41 (2.1) 41.8 57 (4.1) 58.2 
Child 48 (3.1) 47.1 54 (4.8) 52.9 84 (7.9) 62.2 51 (10.0) 37.8  751 (37.7) 56.9 569 (40.6) 43.1 
Young adult 147 (9.6) 64.5 81 (7.1) 35.5 403 (37.8) 74.5 138 (27.1) 25.5  903 (45.3) 60.5 590 (42.1) 39.5 
Adult 542 (35.4) 60.6 352 (31.0) 39.4 411 (38.6) 71.1 167 (32.7) 28.9  261 (13.1) 64.0 147 (10.5) 36.0 
Older adult 785 (51.2) 55.1 640 (56.4) 44.9 155 (14.5) 51.5 148 (29.0) 48.8  38 (1.9) 49.4 39 (2.8) 50.6 
Ethiopia ND ND ND ND ND ND ND ND  640 (100.0) 61.3 404 (100.0) 38.7 
Young child ND ND ND ND ND ND ND ND  37 (5.8) 57.8 27 (6.7) 42.2 
Child ND ND ND ND ND ND ND ND  137 (21.4) 59.6 93 (23.0) 40.4 
Young adult ND ND ND ND ND ND ND ND  342 (53.4) 59.1 237 (58.7) 40.9 
Adult ND ND ND ND ND ND ND ND  96 (15.0) 70.1 41 (10.1) 29.9 
Older adult ND ND ND ND ND ND ND ND  28 (4.4) 82.4 6 (1.5) 17.6 
Iraq ND ND ND ND 431 (100.0) 70.3 182 (100.0) 29.7  670 (100.0) 66.5 337 (100.0) 33.5 
Young child ND ND ND ND 27 (6.3) 45.0 33 (18.1) 55.0  7 (1.0) 77.9 2 (0.6) 22.2 
Child ND ND ND ND 81 (18.8) 50.6 79 (43.4) 49.4  42 (6.3) 60.9 27 (8.0) 39.1 
Young adult ND ND ND ND 188 (43.6) 81.4 43 (23.6) 18.6  361 (53.9) 67.2 176 (52.2) 32.8 
Adult ND ND ND ND 111 (25.8) 84.7 20 (11.0) 15.3  236 (35.2) 65.0 127 (37.7) 35.0 
Older adult ND ND ND ND 24 (5.6) 77.4 7 (3.8) 22.6  24 (3.6) 82.8 5 (1.5) 17.2 
Somalia 775 (100.0) 68.0 365 (100.0) 32.0 ND ND ND ND  ND ND ND ND 
Young child 16 (2.1) 53.3 14 (3.8) 46.7 ND ND ND ND  ND ND ND ND 
Child 36 (4.6) 56.2 28 (7.7) 43.8 ND ND ND ND  ND ND ND ND 
Young adult 85 (11.0) 52.5 77 (21.1) 47.5 ND ND ND ND  ND ND ND ND 
Adult 328 (42.3) 76.8 99 (27.1) 23.2 ND ND ND ND  ND ND ND ND 
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Older adult 310 (40.0) 67.8 147 (40.3) 32.2 ND ND ND ND  ND ND ND ND 
Sudan ND ND ND ND ND ND ND ND  779 (100.0) 53.9 667 (100.0) 46.1 
Young child ND ND ND ND ND ND ND ND  91 (11.7) 61.1 58 (8.7) 38.9 
Child ND ND ND ND ND ND ND ND  186 (23.9) 51.5 175 (26.2) 48.5 
Young adult ND ND ND ND ND ND ND ND  255 (32.7) 46.6 292 (43.8) 53.4 
Adult ND ND ND ND ND ND ND ND  186 (23.9) 61.6 116 (17.4) 38.4 
Older adult ND ND ND ND ND ND ND ND  61 (7.8) 70.1 26 (3.9) 29.9 
Totala 8112 (100.0) 67.9 3842 (100.0) 32.1 12454 (10.00) 71.1 5063 (100.0) 28.9  1314 (100.0) 65.7 6861 (100.0) 34.3 

ND: not determined. 
aThe total includes all people with the condition from all centres and countries and territories. 
Notes: We used data from ICRC-owned and official ICRC-partner centres only. For centres with fewer than 500 service users in total for a health condition, we did not determine the number or 
percentages. Young child: < 5 years, child: 5–17 years, young adult: 18–34 years, adult: 35–59 years, older adult: ≥ 60 years. 
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Table 5-7. Service users attending rehabilitation centres for paediatric health conditions in 14 countries and territories affected by conflict, 1988–2018
 Country or 
territory, age 
group 

Clubfoot  Cerebral palsy 
Males Females  Males Females 

No. (%) % in age group No. (%) % in age group  No. (%) % in age group No. (%) % in age group 
Afghanistan 7 414 (100.0) 71.6 2 938 (100.0) 28.4  19 740 (100.0) 62.8 11 709 (100.0) 37.2 
Young child 5 680 (76.6) 72.5 2 156 (73.4) 27.5  10 935 (55.4) 61.6 6826 (58.3) 38.4 
Child 1354 (18.3) 68.2 630 (21.4) 31.8  7715 (39.1) 63.4 4458 (38.1) 36.6 
Young adult 289 (3.9) 71.4 116 (3.9) 28.6  938 (4.8) 71.6 372 (3.2) 28.4 
Adult 61 (0.8) 67.0 30 (1.0) 33.0  123 (0.6) 75.9 39 (0.3) 24.1 
Older adult 30 (0.4) 83.3 6 (0.2) 16.7  29 (0.1) 67.4 14 (0.1) 32.6 
Cambodia 543 (100.0) 56.4 420 (100.0) 43.6  1721 (100.0) 55.6 1372 (100.0) 44.4 
Young child 330 (60.8) 58.8 231 (55.0) 41.2  645 (37.5) 54.9 530 (38.6) 45.1 
Child 135 (24.9) 52.5 122 (29.0) 47.5  839 (48.8) 56.5 647 (47.2) 43.5 
Young adult 63 (11.6) 53.8 54 (12.9) 46.2  194 (11.3) 55.7 154 (11.2) 44.3 
Adult 11 (2.0) 50.0 11 (2.6) 50.0  31 (1.8) 50.8 30 (2.2) 49.2 
Older adult 4 (0.7) 66.7 2 (0.5) 33.3  12 (0.7) 52.2 11 (0.8) 47.8 
Iraq ND ND ND ND  1075 (100.0) 63.2 627 (100.0) 36.8 
Young child ND ND ND ND  298 (27.7) 58.8 209 (33.3) 41.2 
Child ND ND ND ND  621 (57.8) 64.8 337 (53.7) 35.2 
Young adult ND ND ND ND  131 (12.2) 64.2 73 (11.6) 35.8 
Adult ND ND ND ND  21 (2.0) 75.0 7 (1.1) 25.0 
Older adult ND ND ND ND  4 (0.4) 80.0 1 (0.2) 20.0 
Somalia ND ND ND ND  856 (100.0) 59.3 588 (100.0) 40.7 
Young child ND ND ND ND  557 (65.1) 60.9 358 (60.9) 39.1 
Child ND ND ND ND  263 (30.7) 56.2 205 (34.9) 43.8 
Young adult ND ND ND ND  22 (2.6) 53.7 19 (3.2) 46.3 
Adult ND ND ND ND  7 (0.8) 63.6 4 (0.7) 36.4 
Older adult ND ND ND ND  7 (0.8) 77.8 2 (0.3) 22.2 
Totala 9 084 (100.0) 69.9 3 904 (100.0) 30.1  24 423 (100.0) 61.9 15 023 (100.0) 38.1 

ND: not determined. 
 aThe total includes all people with the condition from all centres and countries and territories. 
Notes: We used data from ICRC-owned and official ICRC-partner centres only. For centres with fewer than 500 service users in total for a health condition, we did not determine the number or 
percentages. Young child: < 5 years, child: 5–17 years, young adult: 18–34 years, adult: 35–59 years, older adult: ≥ 60 years.  
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5.6 Discussion 

The data included in the study come from countries with ongoing protracted crisis, 

countries hosting populations from neighbouring conflicts and post-conflict countries. 

Protracted conflicts last years or decades and have highly changeable patterns, including 

changing intensity of fighting, shifting battle lines and high, fluctuating numbers of 

casualties. Restricted access to and availability and awareness of rehabilitation services 

during and after conflict explain the large number of new attendees at the rehabilitation 

centres with conflict-linked disability in the overall population, even in currently peaceful 

places such as Cambodia. 

A key finding of our study is the proportionally lower representation of females using 

rehabilitation services compared with males across all age groups. While we expected 

increased exposure to conflict-related conditions among men, a greater proportion of 

males than females also attended the centres for conditions not linked to conflict. 

Furthermore, even among people in the younger and older age groups attending the 

centres, who are usually not directly involved in violence, a greater proportion were 

males. 

To interpret these findings, we need to consider the main reason for attending the centre 

for males and females. About one third of the people using the rehabilitation services had 

undergone a limb amputation. This figure reflects the Physical Rehabilitation Programme’s 

original specialization in fitting prosthetics for survivors of land mines who had lost a limb 

(International Committee of the Red Cross, 2018). This specialization may explain the high 

proportions of males in mine-contaminated places, such as Afghanistan, Cambodia, Iraq 

and Myanmar. Amputation rates are higher in low- and middle-income countries because of 

road traffic incidents (The Economist Intelligence Unit, 2018), poor diabetes control and 

insufficient health promotion for diabetes prevention and management (Dagenais et al., 

2016). These underlying factors are made worse in conflict because of weakened health 

services and are coupled with increases in injuries as a result of violence. In our study, 

amputation was the most common reason for attending the centres among females, but 

only 11.4% (10 857/95 574) of the people seeking rehabilitation for amputation were 

female. Given that diabetes is the leading cause of amputation in low- and middle-income 

countries, we could expect women to present in higher proportions (Dagenais et al., 2016; 

Hicks and Selvin, 2019; Hilawe et al., 2013; Sarfo-Kantanka et al., 2019; van Crevel et al., 

2017). Cerebral palsy, the second most common health condition, is a complex condition 

whose diagnosis requires a specialized doctor. It is likely that within the patient 

management system, the category of cerebral palsy included various types of 

developmental disorders in the absence of differential diagnostics. The worldwide 
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prevalence of cerebral palsy is higher in children who are born preterm or with low birth 

weight with some evidence of a higher incidence in males than females (van Lieshout et 

al., 2016). However, such children with cerebral palsy are unlikely to survive in conflict 

situations. We hypothesize that cases of cerebral palsy among girls may be underreported, 

especially if they have both physical and intellectual disabilities, and their rehabilitation 

needs are overlooked. These girls are a highly vulnerable group who are at risk of 

stigmatization, neglect and violence (Rohwerder, 2018). Polio sequelae mainly affect 

children younger than 5 years (World Health Organization, 2019c), irrespective of sex 

(Mueller et al., 2005); however, in our study, 65.7% (13 144/20 005) of the people 

attending for sequelae of polio were males. The epidemiology of spinal cord injury 

indicates higher rates in men than women with ratios between 2.5:1 and 5:1 (Singh et al., 

2014; van den Berg et al., 2010; Wyndaele and Wyndaele, 2006), which is just slightly 

higher than our ratio (2.4:1). Fractures in older adults may be age-related. Research on 

the prevalence of fractures in older people reports considerably higher rates in women 

(Johnell and Kanis, 2006), whereas in the older adult age group in our study, only 

Cambodia had marginally more female users (52.5%; 359/684). Hemiplegia in older age is 

also less likely to be linked to violence. Therefore, the low representation of females 

(32.1%; 3842/11 954) in our study is surprising when comparing it with the prevalence of 

stroke in low- and middle-income countries, which is reported to be higher in females 

(Owolabi et al., 2015; Shitandi et al., 2019; Suwanwela et al., 2016). Studies of the sex 

distribution of congenital clubfoot suggest higher male proportions with reported ratios of 

about 2.4:1 (Pirani et al., 2009; Wallander et al., 2006), which is similar to our findings 

(2.3:1). 

Another key finding was the substantial proportion of people of working age (just over half 

were 18–59 years); in males, about a third were 18–34 years. This finding demonstrates the 

importance of rehabilitation for people with disabilities so that they have the capacity to 

work where possible. The finding also highlights the adverse economic impact of armed 

conflict, where many people sustain injury and have long-standing disability. These people 

may become dependent on their families or communities. They may even require extra 

care within the family so that an additional person may have to cease paid employment 

and hence be unable to help sustain the family financially. Furthermore, in societies where 

men have a status as breadwinners of the family and where (male) capacity is considered 

closely associated with physical integrity, being disabled at a working age can affect male 

identity and have socio-economic and psychological consequences (Bender, 2006; Lipenga, 

2014; Shuttleworth et al., 2012; Staples, 2011). 

Our data show relatively few older adults with disability attended the rehabilitation 

centres, but this number is likely to change in the future. Longer life expectancy and 
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greater numbers of people with multiple morbidity and age-related disabilities are a 

reality for physical rehabilitation centres (Afshar et al., 2015). 

The large numbers of young children and children attending the rehabilitation centres 

(39.9%; 114 698/287 274) warrant discussion. This group constitutes the future workforce of 

a country and, apart from clubfoot, the main conditions for which these young people 

were attending require lifelong resource-intensive services, which is a considerable 

challenge in conflict settings. 

Given the overall sex difference, we require greater understanding of the reasons for these 

differences in access, so that rehabilitation can be adapted to meet the needs of women 

and girls in the environments of the countries studied. The role of women in society is 

important and far-reaching: often women care for several generations of a family at the 

same time. For example, in conflict settings, women often keep social, education and 

healthcare systems running, stabilize families, homes and communities, or participate in 

social and physical reconstruction after the conflict has ended (Agbalajobi, 2009). On the 

other hand, the connection between female gender and disability results in pronounced 

disadvantages, which prevent women from fulfilling their role in society. A disabled 

woman is very likely to be denied access to rehabilitation services, and be impoverished, 

unemployed and exposed to violence because of the intersectionality of her sex with a 

disability (Naami et al., 2012; Plummer and Findley, 2012). Exclusion from rehabilitation 

services means women and girls with disabilities are less likely to overcome or be able to 

cope with their disability, which has a substantial social and economic impact. Allowing 

affected women and girls to benefit from comprehensive rehabilitation and be able to 

reach their potential contributes to achieving sustainable development goals 3 (good 

health and well-being) and 5 (gender equality), which in turn results in many societal and 

economic benefits beyond restoring function and mobility. 
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5.7 Limitations 

Our study has some strengths and limitations. Providing rehabilitation services in low- and 

middle-income countries, particularly during protracted conflict, is difficult (Barth, 

2019a). Such highly challenging settings rarely allow for the systematic collection of data 

on the use of rehabilitation services, which makes our multicountry study unique. The 30 

years of data recording were marked by different patterns of political instability, made 

worse by occasional natural disasters and epidemics. Although this data set provides 

insight into rehabilitation needs and users in fragile settings, the data are not 

representative of rehabilitation needs nor of the user population of the ICRC centres. Only 

38 out of 150 physical rehabilitation centres supported or run by the ICRC use the patient 

management system, and we could not include seven of the 38 centres as we were unable 

to access the data.  

ICRC support is as varied as the contexts in which the organization works, which the data 

collection reflects: both the data collection process and completeness varied between the 

physical rehabilitation centres. The number of users from whom data were collected 

ranged from 176 949 users in Afghanistan, where an ICRC programme has been operating 

for more than 30 years, to 207 users in an Algerian partner project, where the patient 

management system was installed just weeks before the beginning of our analysis. In some 

countries (Afghanistan, Myanmar and Somalia), the ICRC physical rehabilitation centres 

represent most functioning rehabilitation facilities. Their data may therefore reflect the 

national population of users of rehabilitation services and allow greater generalizability of 

the findings. In other countries (Cambodia, Iraq, Pakistan and Sudan), the data are less 

representative of population rehabilitation needs because other national and international 

organizations are also providing services. The ICRC closely collaborates with these 

organizations for referrals and to avoid duplication of services. Globally, the ICRC is the 

leading actor in conflict, post-conflict and resource-poor settings in terms of duration, size 

and scope of its operations. ICRC’s operations offer long-term support using a common 

approach that consists of four strategic objectives (access, quality, sustainability and 

participation), which are adapted to the needs and circumstances in a specific context 

(International Committee of the Red Cross, 2018). The lack of reference data for 

population prevalence in low- and middle-income and conflict-affected countries for the 

health conditions examined in our study may confound interpretation of our findings 

relating to the underrepresentation of women. Our results relating sex distribution of 

service users are discussed relative to findings from studies in similar contexts. 

The database was developed from observations in the field rather than through use of an 

existing classification system. This approach makes the patient management system less 

methodical than health information systems based on the International statistical 
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classification of diseases and related health problems or the International classification of 

functioning, disability and health (ICF) (World Health Organization, 2001; 2002). Future 

data collection should be based on the ICF, which also allows self-reported or observed 

functional limitations as the main reason for seeking rehabilitation in the absence of 

medical diagnostics. The main conditions for seeking rehabilitation analysed in our paper 

need be understood within these limitations. 

 

5.8 Conclusion 

Our study provides important insights on a highly vulnerable and under-researched group: 

people seeking rehabilitation services in fragile settings. In the absence of prevalence 

data, these initial findings may help guide future investigations estimating the burden of 

disability in conflict settings. Given the low representation of female users, our future 

research will build on these findings and explore gender aspects relating to access and 

provision of rehabilitation in conflict contexts. Research is also needed on rehabilitation 

outcomes in terms of functionality, reintegration and participation. 
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5.10 Post-Publication Considerations - Public Health 

Implications of the Study 

The study reveals a high number of children with congenital and developmental 

disabilities. Many of them will depend on long-term, costly, specialised care. Whether they 

succeed in leading self-determined, independent lives depends not only on access to 

appropriate, affordable and quality rehabilitation, but also on access to inclusive 

education and later employment. Better ante- and postnatal care including systematic 

screening and parent education is warranted to identify disabilities early and implement 

appropriate rehabilitation strategies (Maulik and Darmstadt, 2007). 

The number of rehabilitation users with Polio sequelae illustrates that Polio eradication 

has not yet been achieved by the time of data collection. Although the analysed data span 

a period of up to 30 years back, the challenge to eradicate Polio persists. For the included 

countries, latest WHO data indicate new cases of Poliomyelitis also in recent years in 
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Afghanistan, DR Congo, Niger, Pakistan, Somalia and Syria (World Health Organization, 

2023d, e). Polio immunization coverage among one-year-olds in 2021 is as low as 43% in 

Myanmar, 47% in Somalia and 52% in Syria, and in the studies’ countries with a 

considerable number of Polio cases it is 72% in Afghanistan, 68% in Ethiopia and 78% in Iraq 

(World Health Organization, 2023d, e). Increased vaccination and Polio sequelae efforts 

are needed to prevent polio-related mortality and disability that requires costly, long-term 

rehabilitation and assistive technology. 

Overall, most of the rehabilitation users were of working age. Unless countries increase 

their efforts to mainstream rehabilitation into health systems at all levels of care, 

disability and withdrawal from productive life will not be prevented and will put a strain 

on social systems and the functioning not only of individuals but of society as a whole. 

The study also showed that there is still a long way to go in health information systems. 

What is needed is better data on health conditions, functional impairments, activities and 

participation, as well as rehabilitation outcomes and long-term effects, guided by the ICF. 

As this is a retrospective database it can only draw a picture of rehabilitation service users 

from the past. Regular updates of such analyses in the future are suggested to observe 

trends and design data-driven rehabilitation programming. 
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6 Chapter 6. Retrospective Observational Study of Characteristics of 
Persons with Amputations accessing International Committee of 
the Red Cross (ICRC) Rehabilitation Centres in five Conflict and 
Post-conflict Countries 

 

 
Figure 6-1. Orientation chapter - overall thesis 

6.1 Chapter Explanations 

After the first publication providing an overview on the demographic and clinical 

characteristics of persons attending services in ICRC-supported rehabilitation centres, this 

chapter is the second observational study.  

It addresses thesis objective 2, to understand demographic and amputation characteristics 

of persons with amputation who attend rehabilitation services in five conflict-affected 

countries and covers a period of 10 years (2009-2018). According to Paper 1, persons with 

amputations constituted the largest sub-population accounting for more than 30% of the 

rehabilitation users in the database, therefore further exploration of this cohort in terms 

of demographics and injury profiles was warranted.  

Amputation is a condition with robust data as mis-diagnosis is unlikely and its management 

is an ICRC speciality based on long-term experience. Self-reported data are deemed 

reliable with both date and cause of amputation usually known to those affected, which 

enabled an analysis of and discusson on indicators of weak health systems.  

The study was published in BMJ Open in November 2021. The pdf file of the published 

article is in appendix K.  
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6.2 Abstract  

Objectives: Limb amputation incidence is particularly high in fragile contexts due to 

conflict, accidents and poorly managed diabetes. The study aim was to analyse (1) 

demographic and amputation characteristics of persons with any type of acquired 

amputation (PwA) and (2) time between amputation and first access to rehabilitation in 

five conflict and post-conflict countries. 

Design: A retrospective, observational study analysing differences in demographic and 

clinical factors and time to access rehabilitation between users with traumatic and non-

traumatic amputations. 

Setting: Five countries with the highest numbers of PwA in the global International 

Committee of the Red Cross database (Afghanistan, Cambodia, Iraq, Myanmar, Sudan). 

Cleaned and merged data from 2009 to 2018 were aggregated by sex; age at amputation 

and registration; cause, combination and anatomical level of amputation(s); living 

environment. 

Participants: All PwA newly attending rehabilitation. 

Results: Data for 28 446 individuals were included (4 329 (15.2%) female). Most were 

traumatic amputations (73.4%, 20 890); of these, 48.6% (13 801) were conflict related. 

Average age at traumatic amputation for men and women was 26.9 and 24.1 years, 

respectively; for non-traumatic amputation it was 49.1 years and 45.9 years, respectively. 

Sex differences in age were statistically significant for traumatic and non-traumatic causes 

(p<0.001, p=0.003). Delay between amputation and rehabilitation was on average 8.2 years 

for those with traumatic amputation, significantly higher than an average 3 years for those 

with non-traumatic amputation (p<0.001). 

Conclusions: Young age for traumatic and non-traumatic amputations indicates the 

devastating impact of war and fragile health systems on a society. Long delays between 

amputation and rehabilitation reveal the mismatch of needs and resources. For 

rehabilitation service providers in fragile settings, it is an enormous task to manage the 

diversity of PwA of various causes, age, sex and additional conditions. Improved 

collaboration between primary healthcare, surgical and rehabilitation services, a 

prioritisation of rehabilitation and increased resource provision are recommended to 

ensure adequate access to comprehensive rehabilitation care for PwA. 
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6.3 Introduction 

Limb amputation is a life-changing event. Global incidence studies reveal a substantial lack 

of data from fragile contexts such as conflict-affected or low- and middle-income countries 

(LMICs), but research has shown that amputation incidence is higher in populations with 

low economic and educational status. This results in limited access to healthcare, even in 

high-income countries (HIC) (Global Lower Extremity Amputation Study Group, 2000; 

Narres et al., 2017; Wachtel, 2005). People in fragile contexts are particularly at risk of 

amputation and many of them will have to cope without prosthetic care (Mathieu et al., 

2014; World Health Assembly, 2018). Appropriate rehabilitation and assistive technology 

have the potential to greatly diminish disability and allow the person to lead an 

independent, functional life (MacLachlan et al., 2018; von Kaeppler et al., 2021). It 

requires the availability of comprehensive, costly and lifelong services, which is an 

enormous challenge in such environments. Rehabilitation services should span from early 

physiotherapy to prosthetic fitting, psychosocial support and social reintegration measures. 

A lower extremity amputation (LEA) requires prosthetic renewal every 3 years, for children 

every 6 months (International Committee of the Red Cross, 2014a). 

The World Health Assembly’s 2018 resolution on improving access to assistive technology 

and the 2021 resolution on the highest attainable standard of health for persons with 

disabilities indicate the many shortcomings and the need for increased recognition in this 

field (World Health Assembly, 2021; 2018). 

Access to appropriate rehabilitation and assistive technology is a human right enshrined in 

the Convention on the Rights of Persons with Disabilities (United Nations, 2006). This 

recognition has resulted in publications discussing implications, implementation and 

sobering reality-checks in numerous LMICs (Borg et al., 2011; McPherson et al., 2017; 

Nugraha et al., 2018; Skempes et al., 2015; Skempes and Bickenbach, 2015; Toro-

Hernández et al., 2019). 

Alarming needs and low supply are a well-known reality for global actors playing a key role 

in advocating for and providing rehabilitation in fragile settings including the International 

Committee of the Red Cross (ICRC), Humanity & Inclusion and the WHO. Guidelines, 

training resources and advocacy papers by such actors, often issued collectively, are 

specifically pointing out the importance and interdependence of early rehabilitation, 

assistive technology and rehabilitation across the continuum of care (Humanity & Inclusion 

and Global Rehabilitation Alliance, 2019; Lathia et al., 2020; World Health Organization, 

2016, 2017d, 2017e, 2017f, 2018a). 

As such initiatives address knowledge gaps in this neglected field, their global 

implementation lags behind, even more so in countries of prolonged conflict or post-

conflict with fragile health systems and a deprioritisation of rehabilitation services. As a 
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consequence, there remains a lack of scientific papers on which to base further guideline 

development and research. This starts with affected populations in the countries 

themselves who remain largely unknown, contrary to the well-studied veterans from HIC 

who sustained conflict-related amputations abroad (Christensen et al., 2016; Dougherty et 

al., 2012; Krueger et al., 2012). Complex traumatic amputations and their sequalae in 

conflict-affected and mine-affected areas are known to be a huge challenge 

(Ebrahimzadeh et al., 2015; Jain et al., 2020; Mathieu et al., 2014). Adding to this, and 

with profound consequences, is the increasing global burden of type 2 diabetes mellitus 

(T2D) (GBD 2017 Disease and Injury Incidence and Prevalence Collaborators, 2018). 

Overstretched health systems, particularly in LMICs, lacking access to basic diabetic care 

and high rates of undiagnosed T2D increase the risk and incidence of amputations (Aziz and 

Alsabek, 2020). Road traffic (RTA) and other accidents are an additional problem in 

countries with limited traffic and occupational safety standards (World Health 

Organization, 2018b). 

Persons with amputations (PwA) constitute the biggest cohort of users accessing 

rehabilitation services supported by the ICRC in conflict and post-conflict states (Barth et 

al., 2020b). Assisting conflict-affected populations is at the centre of the ICRC’s 

humanitarian mission and serving mine victims with limb loss is a core activity since the 

launch of its Physical Rehabilitation Programme in 1979 (International Committee of the 

Red Cross, 2020b, 2008b). 

Currently, the ICRC supports 152 rehabilitation structures in 35 countries offering 

multidisciplinary rehabilitation services for persons with physical disabilities and capacity 

building for rehabilitation workforce. With this support, 62 172 persons worldwide were 

fitted with prostheses in 2019 (International Committee of the Red Cross, 2020b). There is 

very little information on the characteristics of PwA accessing rehabilitation in fragile 

contexts. 

The overall aim of this study was to analyse characteristics of PwA accessing rehabilitation 

services in five ICRC contexts in 2009–2018 to better understand their healthcare needs 

and deduce implications for service provision. Specific aims were to explore differences in 

sex and age at amputation, at registration for rehabilitation, time between amputation 

and registration (delay), causes and characteristics of amputations. 
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6.4 Methods 

6.4.1 Design and Setting 

This retrospective observational study is an analysis of aggregated data. It reflects the 

records of all PwA registered from 2009 to 2018 in ICRC-supported physical rehabilitation 

centres (PRCs) in Afghanistan (n=7), Cambodia (n=2), Iraq (n=1), Myanmar (n=5) and Sudan 

(n=2). Data were extracted from an ICRC-developed electronic database described in a 

previous study (Barth et al., 2020b). The five countries representing the highest numbers 

of PwA attending PRCs were selected for this study, reflecting 92% of the total number of 

PwA in the database. Besides post-conflict Cambodia, the countries represent contexts of 

protracted crises and are classified by the World Bank as low-income (Afghanistan, Sudan), 

LMIC (Cambodia, Myanmar) or upper-middle-income (Iraq) (International Committee of the 

Red Cross, 2016; The World Bank Group, 2021). These differences are equally reflected in 

other indicators as available from open source sites by the United Nations Development 

Programme and the WHO (United Nations Development Programme, 2022a; World Health 

Organization, 2022e). 

Data reflect representative user populations in the studied countries to varying degrees 

depending on presence of other rehabilitation providers, or data management difficulties. 

All PRCs were located in urban areas. 

6.4.2 Participants 

Participants include all persons with any type of acquired amputation newly attending for 

prosthetic fitting. Excluded were persons attending with congenital limb loss. 

6.4.3 Data Collection and Management 

On registration, demographic and clinical characteristics were captured as part of routine 

documentation. The variables retrieved from the database were: country, sex, age at 

registration and at amputation, living environment, cause, anatomic level and number of 

amputation(s). PwA’s living environment was subject to local definitions of the terms 

urban or rural. The quantitative variables were cleaned, merged, disaggregated by sex and 

age and organised into variables of interest. 

Figure 6-2 lists the causes as retrieved from the database and shows how causes were 

categorised into traumatic or non-traumatic. Traumatic causes were further 

subcategorised as non-conflict or conflict related. We examined non-conflict-related 

traumatic causes by accidental such as RTA or non-accidental causes such as animal bite. 

Conflict-related causes were separated into caused by weapons or by weapon-
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contamination, which encompasses the presence of mines, explosive remnants of war and 

other sources of contamination (International Committee of the Red Cross, 2017b). 

The database offered four labels for non-traumatic causes: cancerous, infectious, 

metabolic or vascular. For analysis, these were merged, except cancer (merged with 

‘other’), and considered related to non-communicable diseases (NCD), potentially T2D. 

For amputation characteristics, male and female PwA were counted by combinations of 

LEA and upper extremity amputations (UEA) and by non-traumatic versus traumatic causes. 

We distinguished six levels of UEA and six levels of LEA counting number of amputations 

(and not persons) per level. 

 

 
Figure 6-2. Classification of amputation causes with % of total persons with amputations. All 21 
variables on the right are as they appear in mandatory dropdown lists of the database. The database 
distinguishes between (1) traumatic and all other causes; (2) conflict-related and all other traumatic 
causes; (3) weapon-contamination and all other conflict-related causes; all additional categories were 
created based on the original 21 variables. ERW, explosive remnants of war; GSW, gunshot wound; 
NCD, non-communicable disease; No data, software error; RTA, road traffic accident; T2D, type 2 
diabetes.   
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6.4.4 Data Analysis 

The delay between amputation and registration to rehabilitation was calculated by 

subtracting the self-reported amputation date from the registration date as noted on the 

user file. 

Age at registration was grouped into young child: under 5; child: 5–17; young adult: 18–34; 

adult: 35–59; older adult: over 60. Besides “living environment” all selected variables were 

mandatory for data entry. Where software issues led to missing data, these were labelled 

“no data” in the tables. 

Data analysis comprised descriptive statistics. The software packages used were Microsoft 

Office Excel 2016, R (V.3.6.1), R Studio for windows (V.1.2.5001) and SPSS (IBM SPSS 

Statistics for Windows, V.24.0., IBM). Categorical data were summarised as counts and 

percentages across rows (sex) and columns (groups). Age at the time of amputation, 

registration and delay intervals were presented as means with 95% CIs. Differences 

between groups were assessed using χ2 and Mann-Whitney U tests. Values of p<0.05 were 

considered statistically significant. 

6.4.5 Potential Bias 

Data depended on the accuracy of self-report and recording of observations and 

assessments by PRC staff with varying professional training and subject to interpretation, 

hereby presenting potential biases. Variables such as sex and age are deemed robust. 

Challenges exist when recording the cause of non-traumatic amputation presentations as 

PRCs are rarely attached to a medical service to diagnose underlying conditions. 

Unless a PwA checks in with externally confirmed T2D diagnosis, PRC staff rely on findings 

from their own assessment. They record non-traumatic causes as predefined in the 

database, which does not offer T2D as a stand-alone variable, but “infectious”, 

“metabolic” or “vascular” presentations. Chronic, often unknown health conditions in the 

studied countries lead to such presentations defined by PRC staff as amputation cause and 

are most likely related to NCD/T2D (Apelqvist and Larsson, 2000; Ndip and Jude, 2009; 

Wang et al., 2020). Considering the dimension and consequences of T2D prevalence we 

merged causes under this heading despite absence of confirmed diagnosis. 

6.4.6 Patient and Public Involvement 

For this retrospective study of routinely collected data, patient involvement in study 

design did not apply. However, consultation with key stakeholders (PRC managers and 

personnel and ICRC expatriate staff) was conducted regarding study design and feasibility 

and contextual analysis of findings. Interpretation of the data was based on these 

stakeholders’ profound understanding of the respective contexts. The main author CAB 
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presented and discussed preliminary research results in an ongoing process, online and in 

person during project visits where involved rehabilitation providers did and will continue 

to play an active role in dissemination of the findings of this research. 

The methods used and findings from the study are reported in line with the guidelines for 

accurate and transparent health estimates reporting (GATHER) (Stevens et al., 2016). 
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6.5 Results 

6.5.1 Participant Characteristics 

A total of 28 446 individual user files were analysed with 4329 (15.2%) female PwA. Most 

data relate to Afghanistan (12364 (43.5%)), followed by Myanmar (5267 (18.5%)), Sudan 

(5012 (17.6%)), Iraq (3491 (12.3%)) and Cambodia (2312 (8.1%)). 

6.5.2 Age at Time of Amputation, Age at Registration, Delay between Amputation 
and Registration 

Average age for traumatic amputation was 26.9 years in male, 24.1 years in female. For 

non-traumatic amputation it was 49.1 years in male, 45.9 years in female PwA. Average 

delay was significantly shorter in the non-traumatic group with 3 years compared with 8.2 

years for those with traumatic amputation, (table 6-1, figure 6-3). In all countries, delay 

was lowest in young children (0.0–2.5 years) and highest for males over 60 with traumatic 

amputations (16.6–22.5 years), except for Afghanistan (10.5 years for males aged 35–59 and 

10.3 years for those over 60). 

 

 

(A)    (B)    (C)    (D) 

Figure 6-3. Age patterns of male and female persons with traumatic and non-traumatic amputation 
Violin plots showing age of all male and female persons with amputations (PwA) of (A) traumatic 
cause at time of amputation, (B) at time of registration, age of male and female PwA of (C) non-
traumatic cause at time of amputation, (D) at time of registration. 
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Table 6-1. Age at time of amputation, age at registration, delay between amputation and registration  

 Non-Traumatic Amputation Traumatic Amputation Total – by cause 
Country | Variables Male Female P value† Male Female P value† Non-Trauma Trauma MD (95% CI) P value†† 

Total Mean (95% CI)  Mean (95% CI)  Mean (95% CI)   
  Age at amputation  49.1(48.6-49.6) 45.9(45.1-46.7) <0.001 26.9(26.7-27.1) 24.1(23.3-24.8) <0.001 48.2(47.8-48.6) 26.6(26.4-26.8) 21.7(21.3-22.1) <0.001 
  Age at registration  52.2(51.8-52.7) 48.6(47.8-49.4) <0.001 35.2(35-35.4) 31.6(30.9-32.3) <0.001 51.2(50.8-51.6) 34.8(34.6-35) 16.4(16.0-16.9) <0.001 
  Delay all PwAs (y) 3.2(3.0-3.4) 2.7(2.4-3) 0.009 8.3(8.1-8.4) 7.5(7.1-8) 0.119 3.0(2.9-3.2) 8.2(8-8.3) -5.1(-5.4-4.9) <0.001 

 
Delay by PwA age group 
(age at registration)            

  Young child (<5 y) 0.9(0.4-1.4) 1.3(0.8-1.8) 0.200 0.9(0.7-1.1) 1.0 (0.7-1.2) 0.745 1.1(0.7-1.4) 0.9(0.8-1.1) 0.1(-0.3-0.6) 0.327 
  Child (5-17 y) 2.2(1.6-2.8) 2.2(1.5-2.8) 0.563 2.0 (1.9-2.2) 3.9(3.5-4.3) <0.001 2.2(1.8-2.6) 2.4(2.3-2.6) -0.3(-0.7-0.2) 0.092 
  Young Adult (18-34 y) 3.2(2.8-3.6) 3.1(2.5-3.7) 0.987 3.8(3.6-3.9) 7.2(6.6-7.8) <0.001 3.1(2.8-3.5) 4.1(3.9-4.2) -0.9(-1.3-0.5) 0.002 
  Adult (35-59 y) 2.9(2.7-3.2) 2.6(2.1-3) 0.022 13.7(13.4-14) 9.9(9-10.8) <0.001 2.8(2.6-3.1) 13.3(13.1-13.6) -10.5(-10.9-10.1) <0.001 
  Older Adult (>60 y) 3.5(3.1-3.9) 3(2.3-3.7) 0.071 16.9(16-17.7) 12.1(9.9-14.4) <0.001 3.4(3.1-3.7) 16.3(15.5-17.1) -12.9(-13.7-12.2) <0.001 
Afghanistan            
  Age at amputation 48.8(46.2-51.4) 42.7(39.4-46) <0.001 24.8(24.3-25.3) 20.6(19.4-21.8) <0.001 46.8(44.8-48.9) 24.3(23.9-24.8) 22.5(21.7-23.2) <0.001 
  Age at registration 50.3(49.2-51.3) 44.0 (42.5-45.4) <0.001 29.7(29.4-30) 26.6(25.6-27.6) <0.001 48.3(47.4-49.1) 29.4(29.1-29.7) 18.9(18.1-19.6) <0.001 
  Delay all PwAs (y) 1.6(1.3-1.9) 1.3(1.0-1.6) 0.318 4.9(4.8-5.1) 6.0 (5.5-6.6) <0.001 1.5(1.2-1.7) 5.0 (4.9-5.2) -3.6(-4.0-3.2) <0.001 

 
Delay by PwA age group 
(age at registration)            

  Young child (<5 y) 0.5(-0.2-1.2) 1.3(0.3-2.2) 0.214 0.9(0.6-1.1) 0.9(0.6-1.2) 0.829 0.8(0.2-1.3) 0.9(0.7-1.1) -0.1(-0.8-0.5) 0.618 
  Child (5-17 y) 1.1(0.6-1.7) 1.6(0.8-2.4) 0.948 1.8(1.6-2.0) 3.9(3.4-4.4) <0.001 1.3(0.9-1.8) 2.2(2.1-2.4) -0.9(-1.5-0.3) <0.001 
  Young Adult (18-34 y) 3.0(2.2-3.8) 2.1(1.2-2.9) 0.827 3.1(2.9-3.2) 7.8(6.9-8.7) <0.001 2.7(2.0-3.3) 3.4(3.2-3.5) -0.7(-1.4-0.1) <0.001 
  Adult (35-59 y) 1.4(0.9-1.9) 1(0.6-1.4) 0.551 10.5(10.0-11.0) 7.6(6.2-9.0) <0.001 1.2(0.9-1.6) 10.1(9.7-10.6) -8.9(-9.8-8.0) <0.001 
  Older Adult (>60 y) 1.3(0.7-1.8) 1.1(0.3-1.9) 0.781 10.3(9.1-11.6) 4.6(2.3-6.8) 0.004 1.2(0.8-1.7) 9.7(8.5-10.9) -8.5(-9.6-7.4) <0.001 
Cambodia            
  Age at amputation 46(38.5-53.6) 41.6(31.1-52.0) 0.189 28.6(27.2-29.9) 31.3(27.3-35.3) 0.100 44.7(38.6-50.8) 28.9(27.6-30.2) 15.8(13.7-17.9) <0.001 
  Age at registration 48.9(45.9-51.9) 45.3(40.3-50.3) 0.235 42.7(42.0-43.3) 40.3(38-42.7) 0.006 47.8(45.2-50.4) 42.4(41.8-43.0) 5.4(3.2-7.6) <0.001 
  Delay all PwAs (y) 2.9(1.8-4.0) 3.8(1.5-6.1) 0.285 14.0 (13.4-14.6) 9.3(7.8-10.8) <0.001 3.2(2.2-4.2) 13.4(12.9-14.0) -10.2(-12.0-8.5) <0.001 

 
Delay by PwA age group 
(age at registration)            

  Young child (<5 y) 2.5(1.5-3.5)## .. .. 1.0 (0.2-1.8) 0.0(0.0-0.0)# # 0.267 2.5(1.5-3.5) 0.7(0.0-1.3) 1.8(0.2-3.4) 0.071 
  Child (5-17 y) 9.5(-5.2-24.2) 4.6(0.4-8.7) 0.500 3.1(1.7-4.4) 3.7(1.3-6.2) 0.685 5.7(1.4-9.9) 3.2(2.1-4.4) 2.4(-1.2-6.0) 0.115 
  Young Adult (18-34 y) 4.3(2.0-6.6) 3.9(-0.1-7.8) 0.991 4.7(4.1-5.3) 6.2(4.2-8.1) 0.938 4.2(2.2-6.1) 4.9(4.3-5.5) -0.7(-2.9-1.5) 0.470 
  Adult (35-59 y) 3.2(1.2-5.1) 3.1(0.4-5.8) 0.213 18.6(17.9-19.3) 10.9(8.7-13.2) <0.001 3.1(1.5-4.8) 17.9(17.2-18.5) -14.7(-17.2-12.2) <0.001 
  Older Adult (>60 y) 1.2(0.0.3-2) 4.3(-1.9-10.6) 0.785 19.7(17.7-21.7) 15.2(9.9-20.5) 0.021 2.1(0.1-4.1) 18.9(17-20.8) -16.8(-20.5-13.1) <0.001 
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Iraq            
  Age at amputation 54.4(50.7-58.2) 53.9(48-59.9) 0.826 26.8(25.7-28.0) 25.6(22.2-29.0) 0.023 54.3(51.2-57.5) 26.7(25.6-27.8) 27.6(26.6-28.6) <0.001 
  Age at registration 56.6(55.7-57.6) 55.3(53.5-57.1) 0.541 39.1(38.5-39.8) 33.6(31.3-35.8) <0.001 56.3(55.4-57.1) 38.6(38-39.2) 17.7(16.6-18.7) <0.001 
  Delay all PwAs (y) 2.2(1.8-2.7) 1.7(1-2.3) 0.007 12.3(11.8-12.8) 8.1(6.7-9.6) <0.001 2.1(1.7-2.4) 11.9(11.5-12.4) -9.9(-10.6-9.1) <0.001 

 
Delay by PwA age group 
(age at registration)            

  Young child (<5 y) 0.0(0.0-0.0)# 2.0(2.0-2.0)## 1.000 1.0 (0.4-1.6) 1.0(0.1-1.9) 0.961 1.0(-1.0-3.0) 1.0(0.5-1.5) 0(-1.7-1.7) 1.000 
  Child (5-17 y) 4.1(1.2-7.1) 2.1(0-4.2) 0.285 2.9(2.2-3.5) 2.6(1.4-3.8) 0.756 3.1(1.3-5.0) 2.8(2.2-3.4) 0.3(-1.3-1.9) 0.316 
  Young Adult (18-34 y) 3.8(1.8-5.7) 1.3(0.2-2.3) 0.044 5.7(5.2-6.2) 7.6(5.5-9.7) 0.595 3.0(1.6-4.4) 5.9(5.4-6.3) -2.8(-4.7-1.0) <0.001 
  Adult (35-59 y) 2.0(1.5-2.6) 1.4(0.7-2.1) 0.268 16.7(16-17.4) 11.0(8.1-13.9) <0.001 1.9(1.4-2.3) 16.3(15.6-17.0) -14.4(-15.5-13.3) <0.001 
  Older Adult (>60 y) 2.2(1.5-2.8) 1.9(0.8-3.0) 0.043 21.2(19.1-23.2) 10.9(5.2-16.5) 0.008 2.1(1.6-2.7) 20.4(18.4-22.4) -18.3(-19.8-16.8) <0.001 
Myanmar            
  Age at amputation 46.7(43.7-49.8) 47.4(42.2-52.7) 0.069 29.6(28.6-30.5) 28.0 (25-31.1) 0.015 46.9(44.3-49.5) 29.4(28.5-30.3) 17.5(16.6-18.3) <0.001 
  Age at registration 52.0(51.0-52.9) 51.8(50-53.6) 0.615 40.7(40.3-41.2) 38.3(36.6-40) 0.006 51.9(51.1-52.8) 40.5(40.1-40.9) 11.4(10.5-12.3) <0.001 
  Delay all PwAs (y) 5.3(4.8-5.8) 4.3(3.4-5.3) <.001 11.2(10.8-11.5) 10.3(9.0-11.6) 0.007 5.0 (4.6-5.5) 11.1(10.8-11.5) -6.1(-6.7-5.4) <0.001 

 
Delay by PwA age group 
(age at registration)    

  
   

   

  Young child (<5 y) 1.0(1.0-1.0)# 2.0(2.0-2.0)# 1.000 2.0 (2.0-2.0)## 2.5(1.0.5-3.5)## 0.667 1.5(0.5-2.5) 2.3(1.8-2.7) -0.8(-2.1-0.6) 0.267 
  Child (5-17 y) 4.5(2.3-6.7) 5.6(3.0-8.2) 0.879 2.4(1.8-3.1) 3.9(2.5-5.3) 0.073 5.1(3.4-6.9) 2.8(2.2-3.4) 2.3(0.8-3.8) 0.010 
  Young Adult (18-34 y) 2.6(2.0-3.2) 2.5(0.9-4.0) 0.278 4.5(4.2-4.8) 6.1(4.6-7.5) 0.713 2.6(2-3.2.0) 4.6(4.3-4.9) -2(-3.0-1.1) 0.001 
  Adult (35-59 y) 4.7(4.1-5.3) 4.3(2.9-5.6) 0.001 13.9(13.5-14.4) 13.1(11.0-15.1) 0.092 4.6(4.0-5.2) 13.9(13.4-14.3) -9.3(-10.2-8.4) <0.001 
  Older Adult (>60 y) 7.3(6.0-8.5) 4.8(2.8-6.8) 0.014 22.5(20.9-24.1) 19.3(13.2-25.3) 0.072 6.7(5.6-7.7) 22.2(20.7-23.8) -15.6(-17.4-13.7) <0.001 
Sudan             
  Age at amputation 48.5(46.5-50.5) 45(41.8-48.2) <0.001 30.5(29.1-32) 25.9(23.1-28.6) <0.001 47.6(45.9-49.3) 29.7(28.4-31.1) 17.9(16.9-18.9) <0.001 
  Age at registration 52.1(51.4-52.7) 48.7(47.4-50) <0.001 39.7(38.9-40.5) 34(32.2-35.9) <0.001 51.2(50.6-51.8) 38.7(38.0-39.5) 12.5(11.5-13.4) <0.001 
  Delay all PwAs (y) 3.6(3.3-4.0) 3.7(3.1-4.3) 0.053 9.2(8.7-9.8) 8.2(7.1-9.3) 0.525 3.6(3.3-3.9) 9.1(8.6-9.6) -5.4(-6.0-4.9) <0.001 

 
Delay by PwA age group 
(age at registration)            

  Young child (<5 y) 1.0(0.5-1.5) 1.2(0.4-2.0) 0.699 0.8(0.2-1.5) 1.3(0.4-2.3) 0.385 1.1(0.6-1.5) 1.0 (0.5-1.5) 0.1(-0.7-0.9) 0.545 
  Child (5-17 y) 2.7(1.6-3.7) 1.1(0.6-1.7) 0.117 2.9(2.2-3.6) 4.6(3.5-5.7) 0.004 2.1(1.4-2.8) 3.4(2.8-4) -1.4(-2.3-0.4) 0.005 
  Young Adult (18-34 y) 3.3(2.7-3.9) 4.3(3.2-5.4) 0.004 5.2(4.7-5.7) 6.9(5.6-8.2) 0.013 3.6(3.0-4.1) 5.6(5.1-6) -2(-2.7-1.3) <0.001 
  Adult (35-59 y) 3.1(2.7-3.5) 3.4(2.7-4.2) 0.064 11.3(10.5-12.2) 9.6(7.4-11.9) 0.047 3.2(2.8-3.6) 11.1(10.3-11.9) -7.9(-8.7-7.1) <0.001 
  Older Adult (>60 y) 4.4(3.7-5.2) 4.1(2.8-5.4) 0.653 16.6(14.1-19.1) 15.1(9.3-20.9) 0.656 4.4(3.7-5) 16.4(14.1-18.7) -12(-13.8-10.3) <0.001 

 
Values are mean with 95% Confidence Interval (Mean (95% CI)). MD = Mean Difference between non-traumatic and non-traumatic values.  
† Mann-Whitney U test between male and female participants; †† Mann-Whitney U test between participants with non-traumatic and traumatic amputation 
y = years; # 1 participant; ## 2 participants 
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6.5.3 Distribution by Sex and Age of Persons Presenting with Traumatic and Non-
Traumatic Amputations 

Table 6-2 shows that children under 18 attending were represented in low proportions (3%–

5.9%) in all countries except Afghanistan (2001 (16.2%) of 12 364). Sudan had the highest 

proportion of PwA attending in ages over 60 (1317 (26.3%) of 5012). Most men entering 

rehabilitation were of working age (18–59 years) ranging from 68.3% (Sudan) to 85.6% 

(Cambodia) of total males. Among women, the working age group (18–59 years) constituted 

between 58.7% (Iraq) and 71.4% (Myanmar) of total females. 

The proportion of males accessing rehabilitation was higher in all age groups except 

children under five in Myanmar (3 (50.0%) of 6). Even in older age groups (>60 years) there 

was a significant male vs female majority (3477 (80.7%) of 4309) across all countries, 

relating to traumatic and non-traumatic causes. The majority of users with non-traumatic 

amputation were aged under 60 years, 3373 (61.5%) of 5481 male and 1418 (68.3%) of 2075 

female PwA. 
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Table 6-2. Distribution by sex and age of persons presenting with traumatic and non-traumatic amputations 

 Non-Traumatic Amputation Traumatic Amputation 

Ratio traumatic:1 
non-traumatic 
amputation 

P value† 

Total 

Grand Total 

Country Age Group Male N(R%|C%) Female N(R%|C%) Male N(R%|C%) Female N(R%|C%)   Male N(R%|C%) Female N(R%|C%) Total N(C%) 
Overall Total 5481(72.5|..) 2075(27.5|..) 18636(89.2|..) 2254(10.8|..) 2.76 <0.001 24117(84.8|..) 4329(15.2|..) 28446 

 Young Child (<5 y) 19(57.6|0.3) 14(42.4|0.7) 99(58.9|0.5) 69(41.1|3.1) 5.09 0.885 118(58.7|0.5) 83(41.3|1.9) 201(0.7) 

 Child (5-17 y) 168(54.2|3.1) 142(45.8|6.8) 1748(77.8|9.4) 500(22.2|22.2) 7.25 <0.001 1916(74.9|7.9) 642(25.1|14.8) 2558(9.0) 

 Young Adult (18-34 y) 753(70.6|13.7) 314(29.4|15.1) 8373(91.3|44.9) 799(8.7|35.4) 8.60 <0.001 9126(89.1|37.8) 1113(10.9|25.7) 10239(36) 

 Adult (35-59 y) 2433(72.0|44.4) 948(28.0|45.7) 7047(90.8|37.8) 711(9.2|31.5) 2.29 <0.001 9480(85.1|39.3) 1659(14.9|38.3) 11139(39.2) 

 Older Adult (>60 y) 2108(76.2|38.5) 657(23.8|31.7) 1369(88.7|7.3) 175(11.3|7.8) 0.56 <0.001 3477(80.7|14.4) 832(19.3|19.2) 4309(15.1) 
Afghanistan Total 1344(67.8|..) 638(32.2|..) 9261(89.2|..) 1121(10.8|..) 8.50 <0.001 10605(85.8|..) 1759(14.2|..) 12364 

 Young Child (<5 y) 9(64.3|0.7) 5(35.7|0.8) 67(56.3|0.7) 52(43.7|4.6) 10.82 0.568 76(57.1|0.7) 57(42.9|3.2) 133(1.1) 

 Child (5-17 y) 88(55.7|6.5) 70(44.3|11.0) 1356(79.3|14.6) 354(20.7|31.6) 16.43 <0.001 1444(77.3|13.6) 424(22.7|24.1) 1868(15.1) 

 Young Adult (18-34 y) 226(65.9|16.8) 117(34.1|18.3) 5239(93.0|56.6) 395(7.0|35.2) 3.18 <0.001 5465(91.4|51.5) 512(8.6|29.1) 5977(48.3) 

 Adult (35-59 y) 468(62.0|34.8) 287(38.0|45) 2139(89.0|23.1) 265(11.0|23.6) 0.72 <0.001 2607(82.5|24.6) 552(17.5|31.4) 3159(25.5) 

 Older Adult (>60 y) 553(77.7|41.1) 159(22.3|24.9) 460(89.3|5) 55(10.7|4.9) 10.39 <0.001 1013(82.6|9.6) 214(17.4|12.2) 1227(9.9) 
Cambodia Total 142(70.0|..) 61(30.0|..) 1861(88.2|..) 248(11.8|..) 7.60 <0.001 2003(86.6|..) 309(13.4|..) 2312  

 Young Child (<5 y) 2(100|1.4) .. 4(66.7|0.2) 2(33.3|0.8) 12.41 0.346 6(75.0|0.3) 2(25.0|0.6) 8(0.3) 

 Child (5-17 y) 3(30.0|2.1) 7(70.0|11.5) 53(69.7|2.8) 23(30.3|9.3) 14.82 0.013 56(65.1|2.8) 30(34.9|9.7) 86(3.7) 

 Young Adult (18-34 y) 36(70.6|25.4) 15(29.4|24.6) 551(87.0|29.6) 82(13.0|33.1) 3.66 0.001 587(85.8|29.3) 97(14.2|31.4) 684(29.6) 

 Adult (35-59 y) 58(73.4|40.8) 21(26.6|34.4) 1069(91.3|57.4) 102(8.7|41.1) 2.05 <0.001 1127(90.2|56.3) 123(9.8|39.8) 1250(54.1) 

 Older Adult (>60 y) 43(70.5|30.3) 18(29.5|29.5) 184(82.5|9.9) 39(17.5|15.7) 6.33 0.038 227(79.9|11.3) 57(20.1|18.4) 284(12.3) 
Iraq Total 829(72.4|..) 316(27.6|..) 2127(90.7|..) 219(9.3|..) 13.24 <0.001 2956(84.7|..) 535(15.3|..) 3491 

 Young Child (<5 y) 1(33.3|0.1) 2(66.7|0.6) 12(63.2|0.6) 7(36.8|3.2) 2.22 0.329 13(59.1|0.4) 9(40.9|1.7) 22(0.6) 

 Child (5-17 y) 14(50.0|1.7) 14(50.0|4.4) 122(77.7|5.7) 35(22.3|16.0) 0.38 0.002 136(73.5|4.6) 49(26.5|9.2) 185(5.3) 

 Young Adult (18-34 y) 43(68.3|5.2) 20(31.7|6.3) 756(90.6|35.5) 78(9.4|35.6) 3.32 <0.001 799(89.1|27.0) 98(10.9|18.3) 897(25.7) 

 Adult (35-59 y) 376(74.0|45.4) 132(26.0|41.8) 1043(92.5|49.0) 84(7.5|38.4) 2.00 <0.001 1419(86.8|48.0) 216(13.2|40.4) 1635(46.8) 

 Older Adult (>60 y) 395(72.7|47.6) 148(27.3|46.8) 194(92.8|9.1) 15(7.2|6.8) 4.34 <0.001 589(78.3|19.9) 163(21.7|30.5) 752(21.5) 
Myanmar Total 908(74.5|..) 311(25.5|..) 3726(92.0|..) 322(8.0|..) 3.41 <0.001 4634(88.0|..) 633(12.0|..) 5267  

 Young Child (<5 y) 1(50.0|0.1) 1(50.0|0.3) 2(50.0|0.1) 2(50.0|0.6) 0.84 1.000 3(50.0|0.1) 3(50.0|0.5) 6(0.1) 

 Child (5-17 y) 12(41.4|1.3) 17(58.6|5.5) 93(73.8|2.5) 33(26.2|10.2) 0.67 0.001 105(67.7|2.3) 50(32.3|7.9) 155(2.9) 

 Young Adult (18-34 y) 111(81.0|12.2) 26(19.0|8.4) 1249(92.0|33.5) 109(8.0|33.9) 1.67 <0.001 1360(91.0|29.3) 135(9|21.3) 1495(28.4)  

 Adult (35-59 y) 484(74.0|53.3) 170(26.0|54.7) 2081(93.4|55.9) 147(6.6|45.7) 2.11 <0.001 2565(89.0|55.4) 317(11.0|50.1) 2882(54.7) 

 Older Adult (>60 y) 300(75.6|33) 97(24.4|31.2) 301(90.7|8.1) 31(9.3|9.6) 1.51 <0.001 601(82.4|13) 128(17.6|20.2) 729(13.8) 
Sudan Total 2258(75.1|..) 749(24.9|..) 1661(82.8|..) 344(17.2|..) 0.25 <0.001 3919(78.2|..) 1093(21.8|.)  5012  

 Young Child (<5 y) 6(50.0|0.3) 6(50.0|0.8) 14(70.0|0.8) 6(30.0|1.7) 2.76 0.258 20(62.5|0.5) 12(37.5|1.1) 32(0.6) 

 Child (5-17 y) 51(60.0|2.3) 34(40.0|4.5) 124(69.3|7.5) 55(30.7|16) 5.09 0.136 175(66.3|4.5) 89(33.7|8.1) 264(5.3) 

 Young Adult (18-34 y) 337(71.2|14.9) 136(28.8|18.2) 578(81.1|34.8) 135(18.9|39.2) 7.25 <0.001 915(77.2|23.3) 271(22.8|24.8) 1186(23.7) 

 Adult (35-59 y) 1047(75.6|46.4) 338(24.4|45.1) 715(86.4|43) 113(13.6|32.8) 8.60 <0.001 1762(79.6|45) 451(20.4|41.3) 2213(44.2) 

 Older Adult (>60 y) 817(77.7|36.2) 235(22.3|31.4) 230(86.8|13.8) 35(13.2|10.2) 2.29 0.001 1047(79.5|26.7) 270(20.5|24.7) 1317(26.3) 

Values are number of participants (row % | column %). Row % relates to sex distribution. Column % relates to age distribution. 
† Chi Square tests between participants by sex and cause (non-traumatic/ traumatic amputation). 
y = years  
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6.5.4 Distribution of Amputation Causes by Categories and in Detail, by Country 

Figure 6-2 illustrates how the registered causes of amputation were categorised. Most 

amputations were of traumatic origin, 20 890 (73.4%) of 28 466 (table 6-3). 

Among all men, 18 636 (77.3%) of 24 117 had traumatic amputations. Among all women, 

2254 (52.1%) of 4329 had traumatic amputation. 

Sudan had the highest proportion of non-traumatic amputations, 3007 (60.0%) of 5012, 

outnumbering traumatic amputations across both sexes and had an overall higher female 

representation of 1093 (21.8%) of 5012 compared with the remaining countries. 

Despite the high numbers of conflict-related amputation in the overall cohort, 1885 

(43.5%) of 4329 females and 5114 (21.2%) of 24 117 males presented with a likely T2D 

related amputation. 

One-third (9319 (32.8%) of 28 466) of the overall cohort attended with amputation caused 

by weapon contamination. RTA constituted 3044 (10.7%) of all amputation causes. Blast 

injury caused 2319 (8.2%) and gunshot wound (GSW) 1834 (6.4%) of all amputations. 

More than half of all men presented with conflict-related traumatic amputations, 12 691 

(52.7%) of 24 117, landmines alone constituted 8571 (35.3%) of all males’ amputations. 

Within women, traumatic amputations were evenly distributed between conflict and non-

conflict related (1110 (25.7%) and 1144 (26.4%) of 4329, respectively). Landmines caused 

483 (11.2%), RTA 396 (9.1%) and domestic accidents 369 (8.5%) of all females’ 

amputations. 

Proportions of men compared with women were significantly higher in most traumatic 

causes. This was even more pronounced in conflict-related causes and highest for 

landmines, 8517 (94.6%) of 9000. In Myanmar, weapon-contamination caused 2200 (41.8%) 

of 5267 amputations, in Afghanistan 5147 (41.6%) of 12 364, in Iraq 714 (20.5%) of 3491, in 

Sudan 57 (1.1%) of 5012 and in post-conflict Cambodia 1201 (51.9%) of 2312. 
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Table 6-3. Distribution of amputation causes by categories and in detail, by country4 

   All countries Afghanistan Cambodia 
  Total N Male N(R%|C%) Female N(R%|C%) Total N(C%) Male N(R%|C%) Female N(R%|C%) Total N(C%) Male N(R%|C%) Female N(R%|C%) 
Total 28446 24117(84.8|..) 4329(15.2|..) 12364(..) 10605(85.8|..) 1759(14.2|..) 2312(..) 2003(86.6|..) 309(13.4|..) 
 Non-trauma  7556 5481(72.5|22.7) 2075(27.5|47.9) 1982(16.0) 1344(67.8|12.7) 638(32.2|36.3) 203(8.8) 142(70.0|7.1) 61(30.0|19.7) 
 Trauma  20890 18636(89.2|77.3) 2254(10.8|52.1) 10382(84.0) 9261(89.2|87.3) 1121(10.8|63.7) 2109(91.2) 1861(88.2|92.9) 248(11.8|80.3) 
Causes by Sub-Categories                

 
Non-trauma NCD/T2D  6999 5114(73.1|21.2) 1885(26.9|43.5) 1750(14.2) 1190(68.0|11.2) 560(32.0|31.8) 192(8.3) 134(69.8|6.7) 58(30.2|18.8) 
Non-trauma Other  557 367(65.9|1.5) 190(34.1|4.4) 232(1.9) 154(66.4|1.5) 78(33.6|4.4) 11(0.5) 8(72.7|0.4) 3(27.3|1) 

Tr
au

m
a 

Trauma Non-conflict Non-accident  1164 930(79.9|3.9) 234(20.1|5.4) 332(2.7) 255(76.8|2.4) 77(23.2|4.4) 320(13.8) 275(85.9|13.7) 45(14.1|14.6) 
Trauma Non-conflict Accident  5925 5015(84.6|20.8) 910(15.4|21) 2245(18.2) 1872(83.4|17.7) 373(16.6|21.2) 501(21.7) 423(84.4|21.1) 78(15.6|25.2) 
Trauma Conflict Weapon  4482 3872(86.4|16.1) 610(13.6|14.1) 2658(21.5) 2261(85.1|21.3) 397(14.9|22.6) 87(3.8) 62(71.3|3.1) 25(28.7|8.1) 
Trauma Conflict Weapon contamination 9319 8819(94.6|36.6) 500(5.4|11.6) 5147(41.6) 4873(94.7|46.0) 274(5.3|15.6) 1201(51.9) 1101(91.7|55) 100(8.3|32.4) 

Causes in Detail          

No
n-

tra
um

a Infectious 3661 2618(71.5|10.9) 1043(28.5|24.1) 1205(9.7) 821(68.1|7.7) 384(31.9|21.8) 161(7) 117(72.7|5.8) 44(27.3|14.2) 
Metabolic 148 115(77.7|0.5) 33(22.3|0.8) 137(1.1) 110(80.3|1.0) 27(19.7|1.5) .. .. .. 
Vascular 3190 2381(74.6|9.9) 809(25.4|18.7)  408(3.3) 259(63.5|2.4) 149(36.5|8.5) 31(1.3) 17(54.8|0.8) 14(45.2|4.5) 
Cancerous 511 344(67.3|1.4) 167(32.7|3.9) 204(1.6) 144(70.6|1.4) 60(29.4|3.4) 1(0.0) 1(100|0) .. 
Other – Non-Trauma 46 23(50.0|0.1) 23(50.0|0.5) 28(0.2) 10(35.7|0.1) 18(64.3|1) 10(0.4) 7(70.0|0.3) 3(30.0|1.0) 

Tr
au

m
a 

Animal bite 203 156(76.8|0.6) 47(23.2|1.1) 15(0.1) 14(93.3|0.1) 1(6.7|0.1) 16(0.7) 11(68.8|0.5) 5(31.3|1.6) 
Crime 5 5(100|0) .. 3(0) 3(100|0) .. .. .. .. 
Frost bite 48 46(95.8|0.2) 2(4.2|0) 37(0.3) 35(94.6|0.3) 2(5.4|0.1) .. .. .. 
Other – Trauma 908 723(79.6|3.0) 185(20.4|4.3) 277(2.2) 203(73.3|1.9) 74(26.7|4.2) 304(13.1) 264(86.8|13.2) 40(13.2|12.9) 
Domestic accident 1388 1019(73.4|4.2) 369(26.6|8.5) 825(6.7) 557(67.5|5.3) 268(32.5|15.2) 52(2.2) 45(86.5|2.2) 7(13.5|2.3) 
Occupational accident 1191 1096(92.0|4.5) 95(8.0|2.2) 379(3.1) 363(95.8|3.4) 16(4.2|0.9) 93(4) 79(84.9|3.9) 14(15.1|4.5) 
Railway accident 227 183(80.6|0.8) 44(19.4|1.0) 10(0.1) 9(90.0|0.1) 1(10.0|0.1) 3(0.1) 2(66.7|0.1) 1(33.3|0.3) 
RTA  3044 2648(87.0|11.0) 396(13.0|9.1) 1024(8.3) 936(91.4|8.8) 88(8.6|5.0) 349(15.1) 294(84.2|14.7) 55(15.8|17.8) 
Sport accident 75 69(92.0|0.3) 6(8.0|0.1) 7(0.1) 7(100|0.1)  .. 4(0.2) 3(75.0|0.1) 1(25.0|0.3) 
Blast injury 2319 1980(85.4|8.2) 339(14.6|7.8) 1383(11.2) 1131(81.8|10.7) 252(18.2|14.3) 15(0.6) 11(73.3|0.5) 4(26.7|1.3) 
GSW 1834 1628(88.8|6.8) 206(11.2|4.8) 1157(9.4) 1037(89.6|9.8) 120(10.4|6.8) 28(1.2) 23(82.1|1.1) 5(17.9|1.6) 
Other – Conflict  273 218(79.9|0.9) 55(20.1|1.3) 88(0.7) 68(77.3|0.6) 20(22.7|1.1) 25(1.1) 12(48.0|0.6) 13(52.0|4.2) 
No data*  56 46(82.1|0.2) 10(17.9|0.2) 30(0.2) 25(83.3|0.2) 5(16.7|0.3) 19(0.8) 16(84.2|0.8) 3(15.8|1.0) 
Cluster Munitions 71 69(97.2|0.3) 2(2.8|0) 38(0.3) 37(97.4|0.3) 1(2.6|0.1) 11(0.5) 11(100|0.5) .. 
ERW 248 233(94.0|1.0) 15(6.0|0.3) 208(1.7) 197(94.7|1.9) 11(5.3|0.6) 1(0) 1(100|0) .. 
Landmines 9000 8517(94.6|35.3) 483(5.4|11.2) 4901(39.6) 4639(94.7|43.7) 262(5.3|14.9) 1189(51.4) 1089(91.6|54.4) 100(8.4|32.4) 

  

 
4the reader is directed to figure 6-2 when interpreting this table 
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   Iraq Myanmar Sudan 

 
 Total N(C%) 

Male N(R%|C%) Female N(R%|C%) 
Total N(C%) 

Male N(R%|C%) 
Female 
N(R%|C%) 

Total N(C%) 
Male N(R%|C%) Female N(R%|C%) 

Total 3491(..) 2956(84.7|..) 535(15.3|..) 5267(..) 4634(88.0|..) 633(12.0|..) 5012(..) 3919(78.2|..) 1093(21.8|..) 
 Non-trauma  1145(32.8) 829(72.4|28) 316(27.6|59.1) 1219(23.1) 908(74.5|19.6) 311(25.5|49.1) 3007(60.0) 2258(75.1|57.6) 749(24.9|68.5) 
 Trauma  2346(67.2) 2127(90.7|72) 219(9.3|40.9) 4048(76.9) 3726(92.0|80.4) 322(8.0|50.9) 2005(40.0) 1661(82.8|42.4) 344(17.2|31.5) 
Causes by Sub-Categories                   

 
Non-trauma NCD/T2D  1084(31.1) 790(72.9|26.7) 294(27.1|55.0) 1138(21.6) 846(74.3|18.3) 292(25.7|46.1) 2835(56.6) 2154(76.0|55.0) 681(24.0|62.3) 
Non-trauma Other  61(1.7) 39(63.9|1.3) 22(36.1|4.1) 81(1.5) 62(76.5|1.3) 19(23.5|3) 172(3.4) 104(60.5|2.7) 68(39.5|6.2) 

Tr
au

m
a 

Trauma Non-conflict Non-accident  32(0.9) 29(90.6|1) 3(9.4|0.6) 76(1.4) 60(78.9|1.3) 16(21.1|2.5) 404(8.1) 311(77.0|7.9) 93(23.0|8.5) 
Trauma Non-conflict Accident  525(15) 446(85|15.1) 79(15|14.8) 1689(32.1) 1469(87.0|31.7) 220(13.0|34.8) 965(19.3) 805(83.4|20.5) 160(16.6|14.6) 
Trauma Conflict Weapon  1075(30.8) 978(91|33.1) 97(9.0|18.1) 83(1.6) 77(92.8|1.7) 6(7.2|0.9) 579(11.6) 494(85.3|12.6) 85(14.7|7.8) 
Trauma Conflict Weapon 
contamination 714(20.5) 674(94.4|22.8) 40(5.6|7.5) 2200(41.8) 2120(96.4|45.7) 80(3.6|12.6) 57(1.1) 51(89.5|1.3) 6(10.5|0.5) 

Causes in Detail          

No
n-

tra
um

a Infectious 367(10.5) 260(70.8|8.8) 107(29.2|20.0) 542(10.3) 387(71.4|8.4) 155(28.6|24.5) 1386(27.7) 1033(74.5|26.4) 353(25.5|32.3) 
Metabolic .. .. .. 11(0.2) 5(45.5|0.1) 6(54.5|0.9) .. .. .. 
Vascular 717(20.5) 530(73.9|17.9) 187(26.1|35.0) 585(11.1) 454(77.6|9.8) 131(22.4|20.7) 1449(28.9) 1121(77.4|28.6) 328(22.6|30) 
Cancerous 60(1.7) 38(63.3|1.3) 22(36.7|4.1) 74(1.4) 57(77.0|1.2) 17(23.0|2.7) 172(3.4) 104(60.5|2.7) 68(39.5|6.2) 
Other – Non-Trauma 1(0) 1(100|0) .. 7(0.1) 5(71.4|0.1) 2(28.6|0.3) .. .. .. 

Tr
au

m
a 

Infectious 4(0.1) 3(75|0.1) 1(25.0|0.2) 20(0.4) 13(65.0|0.3) 7(35.0|1.1) 148(3.0) 115(77.7|2.9) 33(22.3|3.0) 
Crime 2(0.1) 2(100|0.1) .. .. .. .. .. .. .. 
Frost bite 6(0.2) 6(100|0.2) .. 3(0.1) 3(100|0.1) .. 2(0) 2(100|0.1) .. 
Other – Trauma 20(0.6) 18(90.0|0.6) 2(10.0|0.4) 53(1) 44(83.0|0.9) 9(17.0|1.4) 254(5.1) 194(76.4|5) 60(23.6|5.5) 
Domestic accident 83(2.4) 66(79.5|2.2) 17(20.5|3.2) 297(5.6) 259(87.2|5.6) 38(12.8|6) 131(2.6) 92(70.2|2.3) 39(29.8|3.6) 
Occupational accident 102(2.9) 95(93.1|3.2) 7(6.9|1.3) 553(10.5) 499(90.2|10.8) 54(9.8|8.5) 63(1.3) 60(95.2|1.5) 3(4.8|0.3) 
Railway accident 8(0.2) 6(75|0.2) 2(25.0|0.4) 164(3.1) 129(78.7|2.8) 35(21.3|5.5) 42(0.8) 37(88.1|0.9) 5(11.9|0.5) 
RTA  325(9.3) 272(83.7|9.2) 53(16.3|9.9) 637(12.1) 546(85.7|11.8) 91(14.3|14.4) 709(14.1) 600(84.6|15.3) 109(15.4|10) 
Sport accident 7(0.2) 7(100|0.2) .. 38(0.7) 36(94.7|0.8) 2(5.3|0.3) 19(0.4) 16(84.2|0.4) 3(15.8|0.3) 
Blast injury 844(24.2) 770(91.2|26) 74(8.8|13.8) 17(0.3) 15(88.2|0.3) 2(11.8|0.3) 60(1.2) 53(88.3|1.4) 7(11.7|0.6) 
GSW 144(4.1) 130(90.3|4.4) 14(9.7|2.6) 60(1.1) 56(93.3|1.2) 4(6.7|0.6) 445(8.9) 382(85.8|9.7) 63(14.2|5.8) 
Other – Conflict  85(2.4) 76(89.4|2.6) 9(10.6|1.7) 4(0.1) 4(100|0.1) .. 71(1.4) 58(81.7|1.5) 13(18.3|1.2) 
No data* 2(0.1) 2(100|0.1) .. 2(0) 2(100|0) .. 3(0.1) 1(33.3|0) 2(66.7|0.2) 
Cluster Munitions 2(0.1) 2(100|0.1) .. 6(0.1) 6(100|0.1) .. 14(0.3) 13(92.9|0.3) 1(7.1|0.1) 
ERW 38(1.1) 34(89.5|1.2) 4(10.5|0.7) 1(0) 1(100|0) .. .. .. .. 
Landmine 674(19.3) 638(94.7|21.6) 36(5.3|6.7) 2193(41.6) 2113(96.4|45.6) 80(3.6|12.6) 43(0.9) 38(88.4|1.0) 5(11.6|0.5) 

Categories of amputation causes as illustrated in figure 6-2 and detailed causes in totals, by sex and by country. Values are number of participants (row % | column%). Row% relates to sex distribution. 
Column% relates to amputation cause distribution. RTA = road traffic accident; GSW = Gunshot wound; ERW = explosive remnants of war; no data = missing variable (mandatory entry in database) due to 
software error in the category ‘Trauma Conflict Weapon’. 
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Table 6-4. Amputation characteristics – combinations and levels of amputation 

 
Values are number of participants and number of amputations, respectively (row % | column %). Row% relates to sex distribution. Column% relates to amputation characteristic distribution. Amp = 
amputation; Disart = disarticulation; LEA = lower extremity amputation; P = person/participant; UEA = upper extremity amputation 
 
  

  All Amputations Non-Traumatic Amputations Traumatic Amputations 
Combinations of 
amputation(s) 

Total PwA (C%) Male N (R%|C%) Female N (R%|C%) 
Total (C%) Male N(R%|C%) Female N(R%|C%) Total (C%) Male N(R%|C%) Female N(R%|C%) 

 Total participants 28446 24117 (84.8|..) 4329 (15.2|..) 7556(0) 5481(72.5|0) 2075(27.5|0) 20890(0) 18636(89.2|0) 2254(10.8|0) 
 P with 1 LEA 22693 (79.8) 19152 (84.4|79.4) 3541 (15.6|81.8) 7049(93.3) 5122(72.7|93.5) 1927(27.3|92.9) 15644(74.9) 14030(89.7|75.3) 1614(10.3|71.6) 
 P with 1 UEA 3402 (12.0) 2951 (86.7|12.2) 451 (13.3|10.4) 177(2.3) 110(62.1|2.0) 67(37.9|3.2) 3225(15.4) 2841(88.1|15.2) 384(11.9|17.0) 
 P with 2 LEA 1868 (6.6) 1575 (84.3|6.5) 293 (15.7|6.8) 302(4.0) 225(74.5|4.1) 77(25.5|3.7) 1566(7.5) 1350(86.2|7.2) 216(13.8|9.6) 
 P with 2 UEA 157 (0.6) 149 (94.9|0.6) 8 (5.1|0.2) 6(0.1) 6(100|0.1) .. 151(0.7) 143(94.7|0.8) 8(5.3|0.4) 
 P with 1 LEA + 1 UEA 195 (0.7) 177 (90.8|0.7) 18 (9.2|0.4) 15(0.2) 13(86.7|0.2) 2(13.3|0.1) 180(0.9) 164(91.1|0.9) 16(8.9|0.7) 
 P with 2 LEA + 1 UEA 92 (0.3) 80 (87.0|0.3) 12 (13.0|0.3) 3(0) 3(100|0.1) .. 89(0.4) 77(86.5|0.4) 12(13.5|0.5) 
 P with 1 LEA + 2 UEA 24 (0.1) 22 (91.7|0.1) 2 (8.3|0) 2(0) 1(50|0) 1(50|0) 22(0.1) 21(95.5|0.1) 1(4.5|0) 
 P with 2 LEA + 2 UEA  15 (0.1) 11 (73.3|0) 4 (26.7|0.1) 2(0) 1(50|0) 1(50|0) 13(0.1) 10(76.9|0.1) 3(23.1|0.1) 
Levels of amputation(s) Total Amp (C%) Amp in male PwA  Amp in female PwA Total Amp Amp in male PwA Amp in female PwA Total Amp Amp in male PwA Amp in female PwA 
 Total amputations 30943 26255 (84.8|..) 4688 (15.2|..) 7835  5694 (72.7|0) 2141 (27.3|0) 21795 19384 (88.9|0) 2411 (11.1|0) 
 Total LEA  26862(86.8) 22683(84.4|86.4) 4179(15.6|89.1) 7680(98.0) 5594(72.8|98.2) 2086(27.2|97.4) 19182(88.0) 17089(89.1|88.2) 2093(10.9|86.8) 
 Partial foot amp 1866(6.0) 1374(73.6|5.2) 492(26.4|10.5) 333(4.3) 241(72.4|4.2) 92(27.6|4.3) 1533(7.0) 1133(73.9|5.8) 400(26.1|16.6) 
 Ankle disart 432(1.4) 349(80.8|1.3) 83(19.2|1.8) 117(1.5) 79(67.5|1.4) 38(32.5|1.8) 315(1.4) 270(85.7|1.4) 45(14.3|1.9) 
 Transtibial amp 15399(49.8) 13017(84.5|49.6) 2382(15.5|50.8) 5008(63.9) 3665(73.2|64.4) 1343(26.8|62.7) 10391(47.7) 9352(90.0|48.2) 1039(10.0|43.1) 
 Knee disart/ 

transcondylar amp 887(2.9) 759(85.6|2.9) 128(14.4|2.7) 
164(2.1) 

128(78|2.2) 36(22|1.7) 723(3.3) 631(87.3|3.3) 92(12.7|3.8) 
 Transfemoral amp 8080(26.1) 7019(86.9|26.7) 1061(13.1|22.6) 1983(25.3) 1430(72.1|25.1) 553(27.9|25.8) 6097(28) 5589(91.7|28.8) 508(8.3|21.1) 
 Hip disart/ 

Hemipelvectomy 198(0.6) 165(83.3|0.6) 33(16.7|0.7) 
75(1.0) 

51(68|0.9) 24(32|1.1) 123(0.6) 114(92.7|0.6) 9(7.3|0.4) 
 Total UEA  4081(13.2) 3572(87.5|13.6) 509(12.5|10.9) 155(2.0) 100(64.5|1.8) 55(35.5|2.6) 2613(12.0) 2295(87.8|11.8) 318(12.2|13.2) 
 Partial hand amp 322(1.0) 258(80.1|1.0) 64(19.9|1.4) 21(0.3) 12(57.1|0.2) 9(42.9|0.4) 124(0.6) 94(75.8|0.5) 30(24.2|1.2) 
 Wrist disart 436(1.4) 393(90.1|1.5) 43(9.9|0.9) 11(0.1) 8(72.7|0.1) 3(27.3|0.1) 417(1.9) 378(90.6|2.0) 39(9.4|1.6) 
 Transradial amp 1973(6.4) 1762(89.3|6.7) 211(10.7|4.5) 37(0.5) 23(62.2|0.4) 14(37.8|0.7) 820(3.8) 731(89.1|3.8) 89(10.9|3.7) 
 Elbow disart 151(0.5) 131(86.8|0.5) 20(13.2|0.4) 9(0.1) 6(66.7|0.1) 3(33.3|0.1) 139(0.6) 123(88.5|0.6) 16(11.5|0.7) 
 Transhumeral amp 1078(3.5) 927(86|3.5) 151(14.0|3.2) 66(0.8) 42(63.6|0.7) 24(36.4|1.1) 1004(4.6) 877(87.4|4.5) 127(12.6|5.3) 
 Shoulder disart 121(0.4) 101(83.5|0.4) 20(16.5|0.4) 11(0.1) 9(81.8|0.2) 2(18.2|0.1) 109(0.5) 92(84.4|0.5) 17(15.6|0.7) 
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6.5.5 Amputation Characteristics: Combinations and Levels of Amputation 

Table 6-4 illustrates amputation characteristics by combinations and levels. Multiple 

amputations were present in 2014 (8.4%) of 24 117 men and 337 (7.8%) of 4329 women. 

Double LEA was the most common combination occurring in 1575 (6.5%) men and 293 

(6.8%) women and more likely in persons with traumatic amputations (1566 (7.5%) of 20 

890) compared with those with non-traumatic amputations (302 (4.0%) of 7556). In total, 

30 943 amputations were registered, of which 15 399 (49.8%) were transtibial. Of all non-

traumatic amputations, 7680 (98.0% of 7835) were LEA, the majority transtibial (5008 

(63.9%)), whereas 2613 (12.0% of 19182) of all traumatic amputations occurred in the 

upper extremity. 

 

6.5.6 Living Environment 

Most PwA reportedly came from rural environment (17 202 (60.5%) of 28 446; 1996 (7%) 

unspecified). There was a significantly higher proportion of women (1742 (18.8%) of 9248) 

in the urban compared with the rural population, (2308 (13.4%) of 17 202; p<0.01). 

 

6.6 Discussion 

Traumatic amputation at young adult age has devastating effects on a person’s private 

and professional perspectives. A worrying finding in this study was the delay between 

amputation and beginning rehabilitation, particularly for those with traumatic 

amputation. Ideally, prosthetic fitting happens right after wound-healing. Any delay will 

increase functional limitations and the potential of complications (Webster, 2019). 

Consequently, duration, costs and complexity of rehabilitation will rise, including 

prosthetic adjustments. In cases of irreversible limitations PwA may no longer qualify for 

fitting (International Committee of the Red Cross, 2014a). The studied countries are 

marked either by protracted crisis with recurring flares of acute fighting or post-conflict 

with weak economy and fragile health systems (International Committee of the Red Cross, 

2016). These factors result in high numbers of PwA, who face access difficulties to 

rehabilitation aggravated by compromised infrastructure and security, lack of means or 

awareness, and critical scarcity or overload of existing rehabilitation workforce and 

services (Andregård and Magnusson, 2017; Mathieu et al., 2014; Shaw et al., 2018). 

The later age observed for non-traumatic amputation is not surprising, but the average 

age of 48.2 years is very low compared with studies in HIC reporting ages of over 65 
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(Godlwana et al., 2008; Narres et al., 2017). Amputations at young age as a complication 

of underlying health conditions such as T2D reflect the many health system challenges in 

the studied countries (Carinci et al., 2016). Although this group attends rehabilitation 

significantly faster than the traumatic group, the delay is still considerable and potentially 

harmful in view of the risks associated with immobility in poorly managed T2D. The 

difference in delay between the traumatic and non-traumatic cohorts may be explained by 

the widespread lack of essential healthcare services during past conflict (e.g., Cambodia) 

(Santini, 2002). This may have led to high mortality rates in persons with conditions like 

T2D. PwA of traumatic origin may have survived long enough to eventually attend 

rehabilitation, after years of unavailability or inaccessibility of services, a possible 

explanation for the considerable backlog of persons with traumatic amputations. A 

steadfast interpretation of detailed delays is impossible owing to the extremely complex 

conflict history and uncertain service provision in the studied contexts including displaced 

populations, persons of a specific ethnicity or with a political or military past unable to 

cross certain combat zones. What we know for sure is that an amputation at working age 

and delayed prosthetic fitting and rehabilitation—not counting the unknown numbers of 

non-attendees—feed into the vicious cycle of disability and poverty, increasing the 

difficulties PwA face when it comes to reintegrating into society in these contexts 

(Andregård and Magnusson, 2017; Ferguson et al., 2004). 

The proportions of non-traumatic and traumatic amputations are reversed compared with 

non-conflict countries and disclose the human cost of protracted crises (Godlwana et al., 

2008; Heikkinen et al., 2007). Explosive devices as amputation cause lead to complex 

injuries (Ebrahimzadeh et al., 2015; Mathieu et al., 2014). Patient outcomes depend on 

the availability and capacity of specialised emergency and surgical care if the effects of 

polytraumas are handled optimally. Subject to the extent of injury and the firearm used, 

amputations from GSW may also be an indicator of delayed trauma and general poor 

healthcare. In remote areas injured people may reach medical assistance only at a stage 

when the affected limb can no longer be saved. Furthermore, amputation being less time-

consuming and risky than limb salvage may be indicated to assist higher numbers of people 

(Giannou and Baldan, 2010; Muhrbeck et al., 2019). A person with traumatic amputation 

needs to cope with the sudden loss when adapting to a life with permanent disability. 

Rehabilitation outcomes depend on the complexity of polytraumas. The psychological 

consequences and post-traumatic repercussion are considerable after traumatic 

amputation and require specialised multidisciplinary care (Ebrahimzadeh et al., 2015; 

Ferguson et al., 2004; Muzaffar et al., 2012). 
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The studied countries rank among the most mine-contaminated contexts worldwide 

(International Campaign to Ban Landmines – Cluster Munition Coalition (ICBL-CMC), 2020). 

Survivors with amputations from weapon-contamination symbolise the long-term 

consequences of conflict, which may last for decades and continue producing injuries and 

disability long after the end of active fighting. Cambodia’s almost 30 years of conflict, for 

instance, ended in 1998. Between 2009 and 2018, more than half of all new registrations 

attending rehabilitation were male PwA caused by landmines exemplifying the sustained 

destructive potential of conflict on a society. 

Many PRCs operate independently of other health structures and without medical 

personnel to confirm T2D diagnosis. Therefore, the numbers of amputation due to T2D 

may be underestimated, a conclusion also reported in amputation incidence studies 

(Narres et al., 2017). Metabolic and vascular causes as noted by rehabilitation personnel 

without diagnostic tools and competencies were most probably linked to T2D, vascular 

complication of T2D or another vascular NCD (Ndip and Jude, 2009). Likewise, most 

infections causing non-traumatic amputations were assumed to result from undiagnosed or 

undocumented T2D with infected ulcer and gangrene (Apelqvist and Larsson, 2000; Aziz 

and Alsabek, 2020). 

Common aetiologies of diabetes foot ulcer include neuropathic (approximately 55%), 

arterial (10%) and neuroischaemic causes (approximately 35%) (Wang et al., 2020). PwA 

due to T2D in fragile settings are a highly vulnerable group. The amputation will be the 

consequence of a progressing chronic illness, which might be diagnosed only at the time of 

complication and which the person will have to cope with on top of the limb loss. If 

diagnosed, the person’s understanding of their health status and its implications for 

lifestyle changes will be crucial. The risk of complications is considerable as the 39%–68% 

five years mortality rate of diabetic foot shows (Dietrich et al., 2017). In conflict 

countries, the comprehensive care required for conditions like T2D is challenged by lack of 

availability, affordability and access to inter-professional services for diagnosis and long-

term management. It is also compromised by the environment as living in displacement 

and depending on aid do not facilitate the necessary lifestyle adaptations, such as diet 

and exercise. Deprioritisation of NCD-care in crisis settings in order to address immediate 

trauma and prevent epidemics puts T2D patients at higher risk of neglect (Aziz and 

Alsabek, 2020). Regaining functionality through active rehabilitation may be more 

demanding compared with someone with traumatic amputation due to age and general 

health differences between both populations. The fitting process will be more 

complicated due to the remaining limb’s shape and consistency. Complex chronic 
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conditions require a kind of rehabilitation that PRCs in conflict zones may not be organised 

for. 

The lack of T2D diagnostic data highlights the PRCs’ unpreparedness for such scenarios, 

which will require changes of procedures, staffing ratio, occupancy rates and equipment 

and enhanced workforce skills regarding NCD/T2D management, diagnostics and data 

collections. International actors specialising in health and rehabilitation services and 

governments need to join forces and prioritise rehabilitation towards achieving sustainable 

development goal 3 which aims to “ensure healthy lives and promote well-being for all at 

all ages” (United Nations, 2015). Improved NCD management on primary healthcare level 

is the first step (Tesema et al., 2020). Equally important will be adaptations of referral 

systems, interprofessional collaborations across the continuum of care and investments in 

systematic promotion of physical activity and preventive measures for persons at risk. To 

implement these recommendations, the health and rehabilitation expertise of 

international actors should get systematically informed by the contextualised know-how 

and commitment of local stakeholders including governmental and non-governmental 

institutions, health professionals and patients. 

The peak of amputation among young adult males and the significant majority of male 

PwA may be explained by ongoing conflict in most contexts. There is consensus in the 

literature that worldwide more males than females undergo amputation, but the 

distribution differs according to age and cause (Ephraim et al., 2003; Narres et al., 2017; 

Varma et al., 2014). Especially during active age and regardless of conflict, rates are 

higher in men due to work-related or leisure-related accidents (Dillingham et al., 1998; 

Heikkinen et al., 2007). Despite a similar T2D prevalence among sexes, T2D-related 

amputation rates are higher among men due to higher prevalence of smoking, peripheral 

vascular disease, neuropathy and diabetic foot ulceration (Narres et al., 2017). For certain 

groups a gender dimension may influence access to rehabilitation. Higher female than 

male proportions are reported for older persons with traumatic amputations which are 

unlikely due to combat or occupational risk (Dillingham et al., 1998; Varma et al., 2014). 

This is in contrast to the significant male majority in our study population. Also, our 

findings revealed that in urban environments, and in contrast to men, female PwA 

attending rehabilitation constitute a significantly larger proportion than in rural 

environments. Access barriers to services for women from more remote rural areas may 

exist such as challenging infrastructure, poverty, insecurity, and cultural factors and 

warrant further investigation (Sen and Östlin, 2008). 
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6.7 Limitations 

The main limitation of this study is that data is derived from ICRC PRCs only and therefore 

not representative of population. However, in absence of amputation incidence data this 

first multicountry analysis offers a unique insight into the population of rehabilitation 

users with amputations in fragile contexts including (ex-) combatants and civilians of all 

ages with amputations of all origins. As the data do not represent prevalence, but 

attendance to rehabilitation, it is difficult to estimate how many PwA do not receive 

services. Where existing, data was compared with published prevalence studies from 

similar contexts. The dearth of quality publications in such contexts underlines the 

mismatch between existing research and where the burden of disease is (Jain et al., 

2020). 

 

6.8 Conclusion 

In conclusion, this study highlights the persisting burden of amputation in conflict contexts 

and the consequences of broken health systems and a fragmented continuum of care. 

Young age and long delays to rehabilitation reveal the hardship in which PwA live in such 

settings. The figures of landmine-caused amputations disclose the long-term dimension of 

conflict. 

Rehabilitation services are seriously under-resourced as revealed in a recent publication 

on global estimates of rehabilitation needs (Cieza et al., 2020). Our data have been 

collected in highly challenging and diverse settings where even basic healthcare is 

compromised. Providing rehabilitation and collecting data in these underserved, volatile 

contexts is exceptionally complex (Barth et al., 2020b). The few PRCs in conflict settings 

cater for amputations of various causes and PwA of different age, sex, other trauma and 

comorbidities including psychological after-effects and future prospects of life with 

amputation. This requires tailored approaches matched with outcome and impact 

measurements. Managing these highly diverse processes is the responsibility of a 

multidisciplinary rehabilitation team including peer-support by other PwA—an enormous 

challenge in settings with so many needs and so little resources. 

Preventive measures on all levels of healthcare are essential to reduce the number of 

T2D-caused amputations (Freire et al., 2015; Hap et al., 2021). Rather than solely 

managing amputations as the last consequence, rehabilitation professionals should get 

increasingly involved in provision of comprehensive care. 
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We call out to rehabilitation service providers and healthcare professionals for a 

prioritisation of rehabilitation in fragile settings and a stronger and prompt involvement of 

rehabilitation professionals on all levels of the continuum of care. This includes 

international humanitarian interventions as well as local health system strengthening 

interventions. In addition, it is crucial that future research identifies and tests efficient, 

innovative, context-adapted best practice models including service provision and impact 

measurement to address the mismatch of rehabilitation needs and resources in fragile 

settings. 
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6.12 Post-publication considerations - Public Health 

Implications of the study 

The large number of young people with amputation in this study indicate an ongoing need 

of long-term, costly and specialised rehabilitation and assistive technology. Timely access 
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to care is a prerequisite for their functioning, but it is only one aspect for an independent 

life, which also requires access to inclusive, affordable education, study and training 

opportunities as well as to an inclusive labour market. The risk of facing poverty and 

mental health and social integration challenges is considerable in this group (Andregård 

and Magnusson, 2017; Ferguson et al., 2004).  

The young age for non-traumatic, most likely T2D-related amputations and the long 

waiting times for access to rehabilitation point to failures at various levels of the health 

system. Measures are needed to increase rehabilitation infrastructure and workforce. 

Unless countries increase their efforts to incorporate rehabilitation into health systems at 

all levels of care and especially at the community and primary care level for health 

promotion, prevention and early detection and treatment of T2D, disability and 

withdrawal from productive life will not be prevented. This will put a strain on social 

systems and the functioning not only of the individual but of society as a whole. Good care 

in urban, rural and remote areas and ongoing advocacy alongside multidisciplinary 

approaches at the primary care level, including physical activity, nutrition and related 

lifestyle changes such as smoking cessation, are crucial to prevent major T2D-related 

amputations at a young age. 

A 10% share of RTA-related amputations is also confirmed in reports by The Economist 

Intelligence Unit and the WHO, indicating a significant decifiency in road safey  (The 

Economist Intelligence Unit, 2018; World Health Organization, 2018b). Public health 

measures for improving road safety and preventing RTA-related accidents and injuries are 

highly recommended (World Health Organization, 2018b). 

The development of reliable data and health information systems is crucial as this study 

revealed. What is needed are better data on T2D diagnoses, functional impairments, 

activities and participation, as well as rehabilitation outcomes and long-term outcomes, 

aligned with the ICF. 
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7 Chapter 7. Global Surgery 2030 and Rehabilitation 2030: 
Challenges and Proposed Solutions to Optimise Surgical Outcomes 
in Low- and Middle-Income Countries 

 

 
Figure 7-1. Orientation chapter - overall thesis 

7.1 Chapter Explanations 

This chapter is a commentary on the importance of surgery-related rehabilitation in LMICs. 

Arising from the last study, access to timely rehabilitation post-amputation and the link 

between surgery and subsequent rehabilitation and assistive technology are major 

challenges. 

It was considered crucial to draw attention to the important link between surgery and 

rehabilitation and to outline how the progress of global surgery over the past years is 

contrasting the ongoing lack of surgery-related rehabilitation in conflict-affected and 

LMICs. The author’s work experience in the study contexts, including clinical work and 

project visits in numerous countries, discussions with local rehabilitation professionals, 

patients and inspections of local data collections further influenced the need for such a 

paper to draw the attention of health professionals and policy makers to the harmful 

consequences of a neglected rehabilitation sector. Experience, rarely backed up by 

scientific evidence, shows that many countries lack physiotherapy departments in public 

hospitals and that surgery-related rehabilitation is not common practice within the care 

chain. When persons with amputations arrive in rehabilitation centres for prosthetic 

fitting, many of them require prefitting physiotherapy and lengthy preparatory procedures 

due to joint stiffness, muscle wasting, posture and balance difficulties, often negatively 

impacting the functional outcome of prosthetic fitting.  

Outputs (Results) 
Editorial Paper 1 Paper 2 Commentary  Paper 3 Paper 4 
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The following text is a “call to action” to the global surgery community and was thus 

written specifically for surgeons in LMICs, but also hospital managers and policy makers to 

advocate for a consideration and prioritisation of rehabiltiation as an integral part of 

surgical care to improve surgical outcomes.  

The proposed solutions were developed in an iterative process between all included 

authors who are physiotherapists and surgeons from multiple countries with substantial 

work experience in LMICs and conflict contexts and were refined during peer review 

processes of the paper for publication. As the paper is a call for surgeons and policy 

makers to include rehabilitation in national surgical plans, the National Surgical Plans 

framework was chosen for this paper to provide recommendations within the framework’s 

components infrastructure and products, workforce, service delivery, financing, and 

information management (Meara et al., 2015). 

The below version was finalised after publication of the 3rd paper, chapter 8, but fits 

thematically after the 2nd paper, chapter 6. A revised version is published in the Bulletin 

of the World Health Organization in September 2022 as a Policy and Practice article in the 

theme issue on rehabilitation (Cieza et al., 2021). The pdf file of the published article is in 

appendix L.  



 7-134 

7.2 Introduction 

The report of the Lancet Commission on Global Surgery 2030 highlights the shortage of 

essential, safe and affordable surgical procedures to more than half of the world’s 

population and the negative impact this has on mortality, morbidity and functioning 

(Meara et al., 2015). It calls for increased investment to enhance surgical and anaesthetic 

capacity within health systems in low- and middle-income countries (LMICs) so that at 

least 80% of the world’s population will have access to essential, safe, timely and 

affordable surgery by 2030. While we agree with the recommendations of the report, 

there is one critical element almost completely omitted: rehabilitation. It is crucial to 

enhance and align rehabilitation capacity with surgical services in LMICs to optimize 

outcomes for patients with surgical conditions.  

Rehabilitation is “a set of interventions designed to optimize functioning and reduce 

disability in individuals with health conditions in interaction with their environment” 

(World Health Organization, 2017b). Functioning has been proposed as a third health 

indicator alongside mortality and morbidity (Stucki and Bickenbach, 2017), highlighting 

the capacity of rehabilitation to enhance functional capacity, reduce morbidity, and 

decrease mortality (Dibben et al., 2021; Ekblom et al., 2022; Santos et al., 2017; 

Tukanova et al., 2022). A Lancet paper on global estimates of the need for rehabilitation 

lists the prevalence of 25 diseases and impairments that require rehabilitation (Cieza et 

al., 2020). The authors state that 2.41 billion people worldwide present with conditions 

that would require rehabilitation. A few of the most prevalent, such as orthopaedic and 

neurological injuries and cancer also require surgery in combination with rehabilitation.  

It is well established that rehabilitation prevents complications and improves post-

operative and long-term pain and functional outcomes across a number of health 

conditions (Clarke et al., 2011; Lu et al., 2021; Robinson et al., 2019). However, the role 

and effectiveness of rehabilitation in the context of surgery extend further. Adequate 

rehabilitation can prevent or delay surgery in conditions such as low back pain, urinary 

incontinence or clubfoot (Ansari et al., 2022; Chang et al., 2019; Toledo et al., 2011). It 

plays a fundamental role in injury prevention, for example in falls prevention (Gillespie et 

al., 2012), and can be the better choice compared to surgery, for example in proximal 

humeral fracture in adults (Handoll et al., 2022). 

 “Prehabilitation” not only prepares for surgery, but also optimises overall functional and 

health outcomes, in conditions like cancer and abdominal surgery (Barberan-Garcia et al., 

2018; Boden et al., 2021; Silver and Baima, 2013; van Rooijen et al., 2019). Furthermore, 

the timely combination of surgery and rehabilitation has the potential to enhance their 
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mutual effects as shown in, for example, spastic cerebral palsy, clubfoot, shoulder 

arthroplasty, obstetric fistula and in well-dosed weightbearing interventions after fracture 

(Bridgens and Kiely, 2010; Castille et al., 2015; Lu et al., 2021; Miramini et al., 2019; 

Skoutelis et al., 2020; Zhang et al., 2017). 

In persons with amputations, specific rehabilitation and physical activity improve 

outcomes ranging from walking speed, balance, muscle strength, weight-bearing to 

cardiorespiratory parameters and overall functionality as numerous studies showed (Abou 

et al., 2022; Bouzas et al., 2021; Rau et al., 2007; Van Helm et al., 2022). 

  

7.3 Challenges 

Without adequate rehabilitation, the outcome and impact of many surgical procedures will 

be unnecessarily suboptimal. Currently, little attention is given to the importance of pre- 

and post-operative rehabilitation in LMICs (Hardcastle, 2021; Mamataz et al., 2022).  

Strengthening surgery-related rehabilitation services in LMICs is challenging (Hardcastle, 

2021).  A chronic lack of investment in the rehabilitation workforce and sector 

development means that rehabilitation is often not part of mainstream health services 

with devastating consequences for patients (Muia, 2017). Patient relatives or assistant 

staff trained onsite struggle to provide informal care and some sort of rehabilitation with 

little supervision (Bello and Adegoke, 2018; Hardcastle, 2021; Haug et al., 2017). There is 

low awareness among surgeons and policy makers to advocate and ensure that 

rehabilitation is included in surgical service planning (Ragupathi et al., 2017). This is 

compounded by a dearth of evidence for surgery-related rehabilitation in LMICs (Brogren 

et al., 2021) and in conflict settings, highlighted in a recent systematic review on trauma 

and rehabilitation interventions which emphasised the importance of timely rehabilitation 

post-surgery and reported a significant lack of publications on the subject (Jain et al., 

2020).  

Most research has been conducted in high income countries (HICs) where the nature of 

surgery, underlying health conditions and overall circumstances are not comparable to 

LMICs, especially in conflict and emergency settings, where trauma surgery is dominant 

(Lin et al., 2018; Parker et al., 2020). 

Rehabilitation in HICs is an integral part of surgery-related ‘usual care’, which entails the 

respective infrastructure, workforce and patient-related factors such as patient 

expectations and satisfaction. Clinical studies focus on the comparison of precisely 

structured rehabilitation programmes (Artz et al., 2015). These setups and, in 

consequence, the evidence resulting from respective studies are of little use and 
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transferability for most LMIC contexts. Extended bedrest can still be widespread practice 

in LMICs despite preventable complications (Haug et al., 2017). The general understanding 

of rehabilitation processes and benefits needs to be established first (Ilyas and Rathore, 

2020). Many trauma protocols in LMICs are limited to acute medical care and overlook the 

critical role of early rehabilitation, and related trainings often involve only physicians and 

nurses (Callese et al., 2015; Kesinger et al., 2014; Reynolds et al., 2017). While the 

importance of rehabilitation may be mentioned, there is a lack of further guidance and 

evidence-based protocols (Blanchet et al., 2015; Smith et al., 2015).  

Our own experiences as physiotherapists and surgeons with long-term experience in LMICs 

and humanitarian settings confirm that surgery-related rehabilitation is rarely considered 

an essential part of the continuum of care. A study involving focus group discussions with 

physiotherapists from 18 LMICs reveals the knock-on effects that a deprioritisation of 

rehabilitation may have (Barth et al., 2021a). Posts in the public sector for rehabilitation 

professionals and decent employment conditions are rare (Al Imam et al., 2021). Even 

well-established education programmes within a country do not guarantee professional 

regulation and recognition on health ministry level. This can lead to many physiotherapists 

leaving their country altogether or working in urban private facilities or as non-clinicians 

for international organisations rather than alongside surgeons and other health 

professionals in public hospitals (Barth et al., 2021a). 

The awareness of surgeons and other hospital staff is often limited to wound care after 

surgical intervention. To liberate beds for new patients, the discharge condition is 

commonly wound closure, after which advanced rehabilitation towards functional 

independence should start. A lack of stepdown facilities and rehabilitation follow-up in 

the form of accessible outpatient structures or community-based services often leads to 

this key stage of the rehabilitation process being left out (Hardcastle, 2021). In conflict-

affected settings this is exacerbated (Spiegel et al., 2018). Considerations of functioning, 

even as simple as secure transfers or walking with mobility aids, are rarely considered as 

crucial discharge criteria. This may be considered a result of rehabilitation not being 

systematically integrated within health systems and its potential not sufficiently 

recognized. Patients find themselves at home, functionally dependent and at risk of 

developing further limitations (Haug et al., 2017; O’Hara et al., 2016).  
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7.4 Solutions 

7.4.1 Leadership 

A number of recent global initiatives such as the WHO Emergency Medical Teams and the 

WHO’s Rehabilitation 2030 initiatives are welcome to raise awareness among policy 

decision makers about developing rehabilitation capacity (World Health Organization, 

2016, 2017d, 2019a). In addition to these high-level efforts, leadership and commitment 

must also come from multiple stakeholders and sectors including surgeons and 

rehabilitation professionals, from patient groups, professional associations and other 

organisations active in the respective countries. The impact of Benin’s successful 

rehabilitation sector across West Africa, for example, is the result of such multi-

stakeholder collaborations (Jadin et al., 2005; World Health Organization, 2019b). 

Multi-sectorial and multi-level leadership will yield a unified voice and greater 

collaboration within the global rehabilitation community; improved awareness and 

advocacy; a roadmap for expanding the rehabilitation workforce; and momentum to drive 

research to inform policy, ultimately improving access to quality rehabilitation to meet 

population needs. 

  

7.4.2 Rehabilitation Workforce 

Strengthening the rehabilitation health workforce in contexts where numbers are low, and 

demand is greatest is a challenge and investment is needed (Agho and John, 2017; Al 

Imam et al., 2021; Barth et al., 2021a; World Health Organization, 2017c).  

The potential for delivery of rehabilitation training programmes through academic 

partnerships between HICs and LMICs (Haugland et al., 2014; O’Sullivan et al., 2017) and 

between institutions within LMICs (South-South partnerships) is promising.  Another 

example is provided by Brogren et al. (2021) reporting a collaboration between university 

hospitals in Sweden and Zimbabwe to optimise rehabilitation outcomes after hand 

surgeries, a medical field where functional outcome and socio-economic reintegration 

depend highly on the quality of rehabilitation. 

Multisectoral collaboration is a key driver to knowledge translation and rehabilitation 

workforce strengthening. The freely available book on “Early Rehabilitation in Conflicts 

and Disasters” is the result of a joint project of humanitarian, professional and disease-

specific organisations and individual experts from HICs and LMICs, and could serve as a 

basis for contextualised course and guidelines development (Lathia et al., 2020).  
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Where universities and non-governmental organisations collaborate, field experience and 

knowledge of training priorities can be combined with experience in curriculum 

development and education delivery. Establishing competency based education 

programmes will allow match-up between population health needs and rehabilitation 

worker skillsets, informed by the WHO’s rehabilitation competency framework (World 

Health Organization, 2020).  

Professionalisation of the sector is needed including career pathways progressing from 

basic to advanced practice competencies. It may help to develop modular course 

structures beginning with mid-level rehabilitation workers to professional degrees and 

spanning community- and primary care-based rehabilitation and specialised rehabilitation 

experts.  

E-learning and educational technology can be harnessed to support programmes and offer 

continuing professional development opportunities (Coughlan and Perryman, 2015; Launois 

et al., 2021; Munjal and Zutshi, 2020). The recent pandemic has accelerated innovation in 

and readiness for the same. In some instances, the lack of rehabilitation workforce has led 

to the development of novel care models that have proven successful. Examples are the 

deployment of community health workers providing surgery-related rehabilitation on 

primary and community healthcare levels and home-based rehabilitation programmes (Li 

et al., 2021; Penny et al., 2007; Poortaghi et al., 2013). These are possibilities to further 

explore for a widespread use across different LMICs.  

 

7.4.3 Research  

Crucial to strengthening rehabilitation within health systems is research to inform best 

practice. Close collaboration between HIC and LMIC universities, humanitarian and 

international cooperation agencies is necessary to merge research expertise with field 

experience, harness research funding opportunities and demonstrate impact (Brogren et 

al., 2021). Several publications show that the field of health research capacity building in 

LMICs requires further development and is considered critical to advancing quality of care 

(Dean et al., 2017; Franzen et al., 2017; Tagoe et al., 2019). Equal partnership between 

collaborators in HICs and LMICs is key, with patients and professionals from LMICs leading 

the research agenda (National Institute for Health Research Global Health Research Unit 

on Global Surgery, 2019). Indeed, stakeholder involvement in research should be fostered 

to ensure that research priorities address population needs and to expedite translation of 

research findings into practice. Participatory research approaches have proven useful in 

areas such as disability research and in humanitarian health programming (Kuper et al., 
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2021; Ormel et al., 2020). They can be integrated and strengthened in the field of global 

surgery. A study on patient perspectives from Uganda illustrates the negative socio-

economic impact of injury and post-surgical disability in contexts where rehabilitation is 

not part of the surgical care chain (O’Hara et al., 2016). Qualitative approaches are 

crucial to understand attitudes and perceptions of decision-makers such as surgeons or 

hospital managers around rehabilitation and potential barriers and facilitators. 

Another research gap is quality evidence on outcomes and impact of injury- and surgery-

related rehabilitation in such settings (Smith et al., 2015). Research partnerships and 

funding of sufficiently powered, multi-centre, multi-country studies would create an 

evidence base for urgently needed rehabilitation programming, complemented by health 

systems research. A perspective on surgical outcomes lists the many challenges of follow-

up in LMICs, but lacks any mention of the role of rehabilitation, which must go hand in 

hand with many surgical interventions to achieve satisfying functional outcomes (Luan et 

al., 2021). Follow-up challenges should be discussed and addressed among surgeons and 

rehabilitation professionals mutually to improve data quality and research knowledge. 

Surgical data systems should always include rehabilitation data, functional and 

participatory outcomes, something which is sorely missing now (Luan et al., 2021).  

Global surgery research projects have increased significantly since the release of the 

Lancet Commission on Global Surgery report. It is crucial that future research directions 

include the impact of rehabilitation on surgical outcomes.  

 

7.4.4 System Approaches  

Strengthening of rehabilitation should not be limited to health systems only. Ministries of 

health, higher education, social affairs and labour have to join forces to allow professional 

regulation, decent work conditions, infrastructure, adequate pay and, thus, retention 

(Barth et al., 2021a).  

Rehabilitation professionals need to be embedded in health systems to develop their 

potential and ensure teamwork with surgeons and other health professions (Barth et al., 

2021a; World Health Organization, 2017e). This multidisciplinary collaboration as an 

essential component of clinical care, however, needs to be prepared by integrating 

modules on surgery-related rehabilitation into curricula of other medical professions, 

notably future surgeons.  

Rehabilitation is often associated with disability in LMICs. The force of the sector is thus 

its position at the crossroads of health and social care professions with a lot of potential 

to advocate in both directions. Rehabilitation as a health service leads to better 
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functioning and thus paves the way for enhanced social participation of persons with 

disabilities in their communities.  

Rehabilitation must be seen as essential all along the continuum of care from health 

promotion and prevention, pre- and post-surgical rehabilitation, non-surgical related 

interventions up to the social inclusion of persons with disabilities.  

Collaborations on a systemic level with the involved sectors are crucial to allow working 

towards a common vision: The optimal functioning of individuals with health conditions 

and thus of communities and of society as a whole. 

 

7.5 Policy implications and recommendations 

Achieving universal health coverage (UHC) – so that all people and communities receive 

the health services that they need without suffering financial hardship – is a key policy 

goal of the sustainable development goal agenda (World Health Organization, 

2019a). Rehabilitation is mentioned as part of the full spectrum of essential, quality 

health services. To work towards UHC it is therefore essential that rehabilitation is 

included in policy development for surgical care where appropriate. 

The Lancet Commission strongly advocates for the development of national surgical plans 

to ensure “proper planning of surgical care delivery, education and research.” Yet 

rehabilitation, which is a key part of the continuum of care following some types of 

surgery, was not included. 

To make progress in the development of surgery-related rehabilitation in low- and middle-

income countries, there is a need for greater collaboration between surgery and 

rehabilitation professionals, and across the health, education and labour sectors. 

Rehabilitation needs to be integrated into national surgery policies. Below we outline 

some strategies to achieve this, using the national surgical plan framework: infrastructure, 

workforce, service delivery, financing and information management (Meara et al., 2015). 

7.5.1 Infrastructure and Products 

Surgical facilities must be equipped to enable delivery of basic post-surgical rehabilitation 

interventions: for example, space to facilitate early mobilization and ambulation, chairs 

for upright sitting or assistive devices such as mobility aids. The continuum of care after 

surgery should include, where appropriate, referral systems to step-down facilities 

offering rehabilitation or to outpatient services to ensure that patients have access to 

essential rehabilitation services such as fitting of prosthetics. 
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7.5.2 Workforce  

Education and training strategies within national surgical plans must include training of 

rehabilitation staff based on the population and needs of the country. Inclusion of 

rehabilitation within surgical training programmes is needed. WHO’s Rehabilitation 

Competency Framework can serve as a platform for educational institutions to design 

education and training programmes and to facilitate discussion among the education, 

labour and health sectors (World Health Organization, 2020). Collaboration across these 

three sectors is crucial to ensure that graduates from rehabilitation programmes are 

recognized and eligible for employment within national health systems. 

 

7.5.3 Service Delivery 

Evidence-based surgical rehabilitation protocols need to be developed and adapted at the 

local level for the health conditions that would benefit most from rehabilitation. WHO is 

currently developing a package of interventions for rehabilitation which will serve as a 

platform to enable service providers to plan and implement specific rehabilitation 

interventions (Rauch et al., 2019). 

 

7.5.4 Financing  

Funding plans for basic surgical care pathways must include funding for the provision of 

rehabilitation interventions, including the necessary workforce, facilities and assistive 

devices. Of course, there are financial implications to providing surgery-related 

rehabilitation to those who need it. However, neglecting rehabilitation increases the 

chances of lengthy or permanent disability that has implications on individuals and 

households, such as the impact on return to work or schooling. In lower-resource settings, 

rehabilitation is considered a luxury and often available to patients based on ability to pay 

rather than need. 

 

7.5.5 Information Management  

Surgical information systems need to include short- and longer-term patient outcomes 

relating to function (such as mobility and activities of daily living) and participation (such 

as health-related quality of life or return to work). These processes also need to be 

monitored to enhance quality improvement processes. Capacity-building for rehabilitation 
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research must be championed and supported. Research priorities relating to rehabilitation 

that are locally relevant should be identified and funded. 

 

7.6 Conclusion 

We call on our colleagues in surgery, health service managers and policy makers to give 

surgery-related rehabilitation a more pronounced role when working to achieve the 

targets set and when developing National Surgical Plans in LMICs. Surgery has the potential 

to save hundreds of thousands of lives, whether in peacetime or in conflicts. But mere 

survival is no longer good enough - there is an urgent need to strengthen rehabilitation 

within health systems to optimize surgical outcomes.  
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8 Chapter 8. A Focus Group Study to Understand the Perspectives of 
Physiotherapists on Barriers and Facilitators to Advancing 
Rehabilitation in Low-Resource and Conflict Settings 

 

 

Figure 8-1. Orientation chapter - overall thesis 

8.1 Chapter Explanations 

The first two studies in chapters 5 and 6 provided an overview of rehabilitation in conflict-

affected and low-resource settings and highlighted the complex challenges in providing 

services for persons with disabilities there. The studies reported about access barriers for 

women and girls, acquired complex disabilities at young age and long waiting times to 

enter rehabilitation, thereby indicating a massive shortage of rehabilitation services and 

NCD management challenges pointing to the fragility of health systems in such contexts.  

The next studies bring to life the challenges hinted at in the previous studies and look 

closer at how rehabilitation services can be strengthened to address some of these issues 

from the perspectives of physiotherapists working in these contexts. Therefore, this 

chapter heralds the second part of the thesis (chapters 8 and 9) where qualitative 

methods are used and the focus is on the rehabilitation workforce.  

The first qualitative study uses focus group discussions and addresses thesis objective 3, to 

understand the perspectives of 31 physiotherapists from 18 conflict-affected countries on 

barriers and facilitators of physiotherapy and rehabilitation in such contexts. 

The study was submitted to the Special Issue “Rehabilitation in Health Systems, 

Rehabilitation Needs and Innovative Rehabilitation Programs” and was published in the 

International Journal of Environmental Research and Public Health in November 2021. The 

pdf file of the published article is in appendix M.  

Outputs (Results) 
Editorial Paper 1 Paper 2 Commentary  Paper 3 Paper 4 
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8.2 Abstract 

Physiotherapy as a health profession is continuously evolving in high-income countries 

(HIC). The highest burden of disease globally, however, is in low-resource and conflict 

contexts, resulting in unmet rehabilitation needs. Rehabilitation service models from HIC 

often face challenges when applied to the fragile health systems of low-resource and 

conflict contexts. It is important to engage rehabilitation experts living and working in 

low-resource and conflict contexts to guide service development. This study aims to 

understand physiotherapists’ views and perspectives of current rehabilitation services, of 

how these services can be strengthened over the next 10 years and of the role of 

physiotherapy within this development. Focus group discussions (FGDs) were conducted 

with 31 physiotherapists from 18 low-resource and conflict contexts using English as a 

common language. Audio recordings were transcribed verbatim. Data analysis was guided 

by thematic analysis. Participants provided deep insights into the complexity of 

developing rehabilitation services within fragile health systems. Participants agreed that 

physiotherapy lacked recognition and resources to be utilised effectively. Interacting 

themes as crucial prerequisites for strengthening the sector included (1) significance of 

context, (2) professional identity, and (3) professionalisation supported by workforce 

development and advocacy. These results are an important evidence base for informing 

the development of rehabilitation programmes in low-resource and conflict contexts and 

for future research. 
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8.3 Introduction 

Physiotherapy as a health profession is continuously evolving in well-resourced and high-

income countries (HIC). This has led to a growing body of research exploring topics such as 

advanced practice (Fennelly et al., 2018), direct access (Bury and Stokes, 2013), best 

practice (Sommers et al., 2015; Van Melick et al., 2016; Wilson et al., 2019), and cost- 

effectiveness (Shields et al., 2018; Oldridge and Taylor, 2020; Khan et al., 2019b; Guillon 

et al., 2018; Howard-Wilsher et al., 2016). The highest burden of disease globally, 

however, is in low-resource and conflict contexts, resulting in enormous rehabilitation 

needs (Bello and Adegoke, 2018; Kamenov et al., 2019). Service models from HIC applied 

to these contexts often struggle in adjusting to the specificities and complexities of low-

resource and conflict contexts (Barth, 2019a). The number of physiotherapists and 

rehabilitation specialists is alarmingly low (Agho and John, 2017; Jesus et al., 2019, 2017; 

Mamin and Hayes, 2018; Wickford and Duttine, 2013; World Physiotherapy, 2020) and 

quality research is rare (Blanchet et al., 2017; McPherson et al., 2017; Smith et al., 2015; 

World Health Organization, 2011). Scarce workforce leads to many physiotherapists 

operating on their own or in small teams with little opportunity for professional exchange, 

training, and career development. Furthermore, their clinical responsibilities and duties 

may vary and range from acute care to late rehabilitation across multiple medical 

specialties with limited equipment or infrastructure (Bourgeois et al., 2017; Giannou et 

al., 2013; Musani et al., 2018; Pascal et al., 2017). The populations requiring 

rehabilitation often lack access and awareness or attend services in advanced stages of 

their health condition complicating the outcome and success of rehabilitation 

interventions (Barth et al., 2021b). In challenging settings of high need and low supply, 

international organisations alongside local actors and initiatives can be an indispensable 

backbone of fragile systems where they support rehabilitation projects and training of 

rehabilitation professionals (International Committee of the Red Cross, 2020b; Lathia et 

al., 2020; Mousavi et al., 2019; World Confederation for Physical Therapy, 2016). 

Physiotherapists often have a leadership role in developing the rehabilitation sector in 

low-resource and conflict contexts (Pascal et al., 2017). As the only rehabilitation 

professional present in some settings, they may fulfil a broad range of rehabilitation 

activities, which in HIC would be covered by multidisciplinary teams (World Health 

Organization, 2011). Individuals providing physiotherapy in such settings have valuable 

insight and knowledge into specific contextual challenges and potentially far-reaching 

impact on developing the rehabilitation sector there. It is crucial to inform decisions on 

programming and strengthening rehabilitation services in fragile, low-resource health 
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systems by consulting rehabilitation experts living and working in these contexts. 

Therefore, the aims of this study were to understand physiotherapists’ views and 

perspectives of current rehabilitation services and how these services can be strengthened 

over the next 10 years, aligned to the WHO’s Rehabilitation 2030 initiative, and the role of 

physiotherapy within this development (World Health Organization, 2017c). 

 

8.4 Methods 

8.4.1 Study Design 

A qualitative study design was chosen using FGDs to meet the aims of this study and 

generate understanding and knowledge about how rehabilitation services can be 

developed over the next 10 years. The approach was pragmatic, inductive and guided by 

thematic analysis (Braun and Clarke, 2006; Glasgow, 2013; Smith et al., 2011). This study 

is reported following “Standards for Reporting Qualitative Research” (SRQR) guidelines 

(O’Brien et al., 2014). 

 

8.4.2 Setting 

Five FGDs were carried out directly after the Congress of the World Confederation for 

Physical Therapy (WCPT; now: World Physiotherapy) 2019 in Geneva (Barth et al., 2019). 

Congress and FGD attendance of the participants was financed by the International 

Committee of the Red Cross (ICRC) that runs or supports rehabilitation projects in 35 

countries worldwide including capacity building of rehabilitation workforce (International 

Committee of the Red Cross, 2020b). 

 

8.4.3 FGD Facilitators’ Profiles 

The first author (C.A.B.) and FGD main facilitator was the ICRC global 

rehabilitation/physiotherapy advisor at the time of study. She has extensive experience in 

working in settings where participants come from and knew approximately half of the 

participants personally from previous collaborations. All five FGD facilitators were 

physiotherapists by profession. Two facilitators were ICRC technical supervisors and two, 

including co-authors C.O. and C.B., were researchers. 
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8.4.4 Study Population 

ICRC-employed or ICRC-partner physiotherapists could apply for funding of congress 

attendance if they actively contributed to and presented at the congress. Sponsored 

physiotherapists were invited to the post-congress FGDs. Participation was not an 

automatic consequence of congress attendance, but entirely voluntary, free of charge and 

included provision of food and accommodation. This pre-selection provided a certain level 

of professional commitment, skill and English proficiency, geographical and cultural 

diversity as well as the opportunity to gather key professionals of low-resource and 

conflict contexts around a table. All interested applicants were included. Thirty-one 

physiotherapists agreed to participate, enabling five FGDs to be conducted. Each FGD 

consisted of five to seven participants and one facilitator. Using the list of participants, 

group allocation was deliberate, aiming at diversity in sex, cultural background, language, 

age, professional training, experience, and role. All represented countries, apart from 

Switzerland, classify as low-resource settings (van Zyl et al., 2021), certain countries or 

contexts within countries classify additionally as conflict settings, for example protracted 

crises with armed clashes flaring up regularly, over extended periods of time, refugee or 

post-conflict settings (International Committee of the Red Cross, 2016; United Nations 

Office for the Coordination of Humanitarian Affairs (OCHA), 2019). While countries can 

experience multiple and changing contexts, Table 8-1 describes the principle context at 

the time of study. 
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Table 8-1. Participant profiles 

Demographics  
Sex (% of females) 
Age range in years (median)  

 
Workplace 

42 
25-68 (34)  
 

African Region Algeria, Benin, DR Congo, Ethiopia, Guinea-Bissau, Ivory Coast, 
Madagascar, Mali, Niger, South Sudan, Sudan, Togo 

Eastern Mediterranean Region Afghanistan, Iraq, Lebanon 
European Region Switzerland* 
South-East Asia Region India, Myanmar 
Western-Pacific Region  Cambodia 

 
Work Context 

 

High-income country Switzerland* 
Low-resource context Benin, Guinea-Bissau, India (New Delhi), Ivory Coast, Madagascar, 

Togo 
Hosting refugees from 
neighbouring countries 

Algeria, Lebanon 

Prolonged conflict Afghanistan, DR Congo, India (Kashmir), Iraq, Mali, Myanmar, Niger, 
South Sudan, Sudan 

Post-conflict Cambodia, Ethiopia 
 
Profession 

  
female 

 
male 

Experience 
 

2-5 Years 
5-10 Years 
>10 Years 

1 
7 
5 

0 
5 

13 
 
Physiotherapy training 

 
Assistant 
Diploma 
BSc 
MSc (MPH) 
PhD 

0 
5 
6 
2 
0 

1 
2 
9 
5 
1 

 
Current role 

 
Physiotherapist (clinician) 
Physiotherapist 
(clinician+)** 
Physiotherapist (team leader) 
Project assistant 
Project manager/ Advisor 
Teacher/ Trainer 

6 
3 
1 
1 
2 
0 

9 
2 
3 
1 
1 
2 

* 1 international physiotherapist was temporarily based in Europe between two assignments and referring to 
previous field experiences in Africa and the Middle East during the FGDs ; ** clinician AND trainer / team leader 
/ project assistant.  
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8.4.5 Ethics Statement 

Prior to the FGDs, all participants gave written informed consent and completed a 

demographic questionnaire, summarised in Table 8-1. They were free to withdraw from 

this study at any moment. The study protocol was approved by the ICRC Physical 

Rehabilitation Programme, the ICRC data protection office and was submitted and 

reviewed by the ‘Commission d’éthique de la recherche (CCER)’, Genève, Switzerland 

(Reference REQ-2020-00774). 

 

Table 8-2. Guiding questions for FGD facilitators 

Topic Time Question 

Ground rules 10 mins What should every one of us do or respect in a group discussion? 

Warm up 5 mins Can you tell us your name, country and workplace ? 

Introductory question 15 mins Is anyone happy to share his or her experience at the congress? 

Guiding questions 90-105 mins Based on experiences during the congress where do you see 
physiotherapy in your context in the next 10 years? 
What do you perceive as the priority health conditions that need to be 
addressed in your country and what is the role of physiotherapy in 
addressing these health priorities? 
What are the challenges and opportunities for the development of 
physiotherapy in your country? 
What is your role in addressing these challenges and harnessing 
opportunities? 

Wrap-up 15 mins Of all the things we’ve just discussed, what would you say are the 
most important conclusions you will take with you?  

 

8.4.6 Data Collection 

FGD guiding questions were developed by C.A.B. and C.O. and included several 

consultation rounds with the other facilitators. The FGD format followed Halcomb et al.’s 

(2007) guidelines for research with culturally and linguistically diverse groups (Table 8-2). 

Where language barriers led to inability of participants to express themselves, they were 

free to speak their preferred language such as French, Arabic, or Khmer. Usually there 

was another participant who spoke the same language and assisted with translating to 

English. If participants chose to contribute in English, facilitators were instructed to give 

time and language support so that everyone had a chance to formulate their contributions. 

Facilitators aimed to address potential influences of cultural, gender, age, seniority, or 

rhetoric disparities. It was deemed crucial to moderate the FGDs with fairness and 

empathy so that everyone felt safe and got an equal chance to contribute (Halcomb et al., 
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2007). The FGDs lasted between 90 and 105 min, with coffee breaks separating the 

collective sessions from the FGDs (Table 8-2). The audio recordings were carried out on 

smartphone Dictaphone, saved on password protected computers after the FGDs and 

deleted from all smartphones. 

 

8.4.7 Data Analysis 

One female physiotherapist from Bangladesh (N.J.A.) and one male physiotherapist from 

Benin (J.M.C.-C.) were invited as collaborators. N.J.A. and J.M.C.-C. were not FGD 

participants but representative of invited participants. This permitted a more diverse, 

globally representative team to gain first-hand insight from co-researchers with lived 

experience and to enhance credibility and trustworthiness of the data analysis. 

FGDs were first transcribed verbatim by two FGD participants and a research assistant. 

C.A.B., who was familiar with various accents and specific expressions, reread and 

corrected each transcript. 

Participants often portrayed themselves and each other with clearly identifiable 

descriptions. Despite deidentification of all personal names, the transcripts could not be 

anonymised sufficiently without altering contextual understanding. For this matter, only 

the primary researchers C.A.B. and C.O. had access to the raw data. C.A.B. independently 

coded all five FGDs, C.O. independently coded two of the five FGDs. Data were analysed 

using an inductive approach of thematic analysis and following the stages outlined by 

Braun and Clarke (Braun et al., 2019; Braun and Clarke, 2006). C.A.B. first read all 

transcripts making notes, before reading them again and starting initial coding in NVivo, 

version 12.6.1 (QSR International, Burlington, MA, USA). The analysis was carried out 

systematically across groups and independently of the questions. This stage generated a 

high number of loose, low-level codes and a large volume of potential quotes (around 800) 

where names of persons, health or education institutions and geographical locations were 

sufficiently deidentified to allow data protection. Microsoft Excel, version 16.52, was used 

at this stage and the material was shared with the other authors for coding on their side. 

Simultaneously, C.A.B. started clustering codes into potential themes and sub-themes 

using NVivo mind maps and other visualising software (Microsoft PowerPoint, version 

16.52). In an ongoing, iterative process of online exchange, codes and themes were 

discussed among all researchers and critically compared to the early thematic model 

developed by C.A.B. to mitigate any bias that may occur when interpreting the data. 

C.A.B. reread transcripts repeatedly for additional codes and quotes, merging and refining 

as the analysis developed. The heterogeneous background of researchers allowed rich 
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discussions on the analysis. This process of verification was continued until agreement on 

the final themes was reached. 
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8.5 Results 

Participants were 31 physiotherapists including three international physiotherapists 

deployed in humanitarian assignments outside their home country. All were part of a 

global physiotherapy workforce and either employed by (n = 17) or connected to the ICRC 

(n = 14) through formal partnerships in countries where the ICRC supports rehabilitation 

projects. Active language skills varied widely. Speaking time of participants, although 

balanced by facilitators, correlated with English skill and personality, probably also with 

perceived norms on hierarchy, culture, and gender. 

To maintain anonymity and avoid recognition of individuals working in very specific 

contexts or roles (i.e., in some contexts there is only one physiotherapist), none of the 

quotes have been labelled with any participant characteristics. 

 

8.5.1 Three Key Themes: Context, Professional Identity and Professionalisation 

Three key themes were identified and are illustrated in Figure 8-2. As participants worked 

across and came from a wide range of different countries, “Context” is presented as 

theme 1 to underpin how these different environments influenced the FGDs. The term 

“Professional Identity” describing theme 2 reflected an underlying current throughout the 

FGDs. Both themes 1 and 2 were found to envelope and impact on the rehabilitation- 

specific theme 3 “Professionalisation”. This theme was the most elaborated and emerged 

from contributions describing the lack of and need for professionalisation. Two subthemes 

were identified as fundamental and directional to this regard: ”Workforce Development” 

and “Advocacy and Awareness Raising”, each separated into six further elements (Figure 

8-3). 
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Figure 8-2. Themes.The main themes are illustrated in the circles. The themes “Context” and 
“Professional Identity” frame, define and influence the sector-specific theme “Professionalisation”, 
which comprises the sub-themes “Workforce Development” and “Advocacy and Awareness Raising”. 
Figure 8-3 zooms further into these two subthemes. PT = physiotherapist/-therapy; FGDs = focus 
group discussions 
 

  
 
Figure 8-3. Subthemes and elements. The key subthemes under the theme “Professionalisation” were 
“Workforce Development” and “Advocacy and Awareness Raising”. These two subthemes contain 
further divisions into 6 elements each. HCPs = healthcare professionals.  
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8.5.2 Theme 1: Context 

The participants represented a great diversity of contexts (Table 8-1). The given 

circumstances of their working environment framed all statements. Accordingly, this 

defined the steps towards rehabilitation strengthening. 

War, volatility, poverty, and corruption were recurring discussion points of participants 

representing countries of prolonged conflict or post-conflict instability. Interruption of 

services seemed a frequent experience for participants from such contexts. Some 

participants described how access to and for the population was hampered by tense 

security and military checkpoints, in addition to the usual access barriers of low-resource 

settings. Professional development could be directly linked to impactful political decisions 

such as a ceasefire. 

“Now we are in peace in the country. So, we can do something and not only 

surviving but to do something to our profession.” 

Participants from countries hosting refugees from neighbouring conflicts described how 

health systems may get overloaded and fragmented. 

“The hospital project is for weapon wounded. . . . we have the physiotherapy, the 

normal private sector and we have . . . the ICRC who is supporting weapon 

wounded and disabled people and the vulnerable . . . from [neighbouring country 

at war] . . . they are very, very, very vulnerable people . . . so it is two different 

sectors.” 

Some participants elaborated on their countries’ significant urban/rural discrepancies 

(subtheme 1a). Other contributions included descriptions of poor, almost non-existent 

rehabilitation sector development (subthemes 1d, 1e and 2) and how the absence of an 

infrastructure for knowledge transfer influenced their professional development. 

“These things do not reach us, the articles or the practice of physiotherapy. So we 

need these things to be available . . . but mostly the internet in some locations 

[is] not available, you know access is difficult to the network . . . where I come 

from, even a telephone call you cannot make.” 

One participant described a situation that could be attributed to low health literacy, 

access challenges and cultural aspects, which in combination may cause and exacerbate 

certain health conditions. 

“[The] mother of that patient doesn’t know about the . . . pregnancy . . . low age 

they get married and . . . they deliver at home and because of that the level of 

cerebral palsy is high.” 

Participants valued and resonated with the similar experiences shared by fellow 

physiotherapists. They discussed how the challenges within complex contexts had helped 
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educate them broadly about health systems, politics and about performing under adverse 

conditions. 

“You are already . . . living daily with a lot of tension and you are still continuing 

. . . and working a lot. This give[s] you more opportunity to have well experience. 

. . . When you are saying that [colleagues from HIC] are using . . . shockwave . . . 

or ultrasound . . . I don’t have electricity . . . And you are . . . going to treat the 

persons which should . . . be at the ICU [intensive care unit] . . . these challenges 

give you a lot of experience.” 

 

8.5.3 Theme 2: Professional Identity 

Professional identity and the feeling of belonging to a global physiotherapy family, 

reinforced during the congress, seemed to have created a strong sense of motivation, 

purpose and identity-building. It emerged that a number of physiotherapists had never 

met colleagues outside their workplaces before due to lack of means or a tense security 

situation that had compromised travel options. 

“When you work a lot in a context and the things don’t improve, you have no 

results and you feel a bit frustrated and when you . . . discover that many 

colleagues in different countries, different contexts have same challenges as you 

even bigge[r] challenges than you . . . and you can learn from their experiences 

and try to improve your context.” 

As much as participants felt they “belonged” on a global level, this was countered by 

descriptions of their almost invisible professional identity on a national level. Many 

discussions revolved around a profound lack of recognition and awareness (subthemes 1d 

and 2). 

 

8.5.4 Theme 3: Professionalisation 

8.5.5 Subtheme 1: Workforce Development 

According to participants, rehabilitation strengthening depended on the following 

elements of adequate quantity and distribution of professionals (a), who are qualified (b), 

skilled and broadly positioned (c), integrated and recognised (d), with career prospects 

(e), and who represent multiple professions within the rehabilitation sector (f). 
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(a) Numbers, Coverage 

In the studied contexts, the physiotherapy workforce was often so small that some 

participants could precisely list numbers and locations of their fellow colleagues in 

countries oftentimes as vast as Western Europe. Already scarce services were often 

concentrated in the metropoles, resulting in zero access for the rural population. 

“For a population of two million people there is only five physiotherapists . . . of 

these . . . four are working in the only rehabilitation centre that exists in the 

country, it is in the capital. And the other physiotherapist work[s] in the 

[capital’s] public hospital . . . to reach from the capital to the most far regions 

maybe it is nine hours travel with difficult roads . . . [and] two days to come from 

the most far islands to the capital.” 

Even in countries where the physiotherapy sector could be considered relatively well 

developed, there was an alarming shortage and poor distribution of services. A large part 

of the workforce seemed to be placed in urban private services or aid organisations. 

 

(b) Education, Training, Qualification 

Physiotherapy training programmes were described as being insufficient with regard to 

quantity, location and sustainability of existing courses and to their affordability and 

acceptability. If entry level education was being offered, the number of graduates was far 

too low to meet rehabilitation needs. Education was often viewed as either too expensive 

without scholarships or not attractive in a population where the profession remained 

unknown or misunderstood. 

“Even for me, when I went to school to study it, some people were saying: ‘There 

is no better qualification that you[’re] suppose[d] to study? Why do you study 

physiotherapy? What is the benefit of that?’ So people were blocking my interest 

even to do it.” 

Some participants raised concerns about the low quality or absence of clinical education 

and the fact that graduated students entered the job market lacking clinical skills. 

Participants who were teaching or supervising new graduates in their workplaces, provided 

examples of a low capacity of teachers, including themselves. Options for teachers’ 

continuing professional development (CPD) were scarce and teaching methods outdated. 

Besides degree-upgrading opportunities, participants suggested offering teacher trainings 

in leadership, teaching methods and clinical teaching. They repeatedly discussed the need 

to develop curricula to meet international standards. This was contrasted by examples for 

which international standards were of limited use and interfered with contextual realities. 
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Where entry level education is insufficient and the number of graduated physiotherapists 

too low to cover needs, CPD or any form of postgraduate training was discussed as being 

an even greater challenge for participants. 

“They have to go out of [the country] and pay lots of money . . . that’s why we 

have no opportunity to upgrade our knowledge.” 

Although further studying for advanced degrees was a key ambition of many participants, 

some acknowledged the need of a broad-based, widespread workforce to allow a 

representation at all levels, including community based rehabilitation. 

“We are currently discussing with Ministry of Health and Ministry of Education to 

include diploma physiotherapy in the curriculum . . . because we need them at the 

low level of care.” 

It was discussed how professional associations and international organisations play an 

important role in implementing CPD and a number of participants were involved in it. 

Others stated that the lack of postgraduate education cost the profession its credibility 

within health systems and among established healthcare professionals or policy makers. 

The statements highlighted the participants’ thirst for more knowledge and skills as well 

as a need for recognition, awareness, and health systems integration for the sector in 

general (see subthemes 1d and 2). 

“If you want the doctor or the other health professional to recognise the physical 

therapy you need to upscale the degree. Because right now when we talk the 

doctor, doctor said your level cannot talk with us. That’s the problem and then we 

do not have any physiotherapists position in the ministry.” 

 

(c) Skills, Scope 

Despite the perceived inferiority, participants proved to be key players for rehabilitation 

in their countries with competencies that went well beyond clinical ones, for example 

leadership skills for high-level stakeholder meetings with government officials. A 

participant from a country with better integrated rehabilitation could report of 

physiotherapists’ success in this development. Such examples were taken up by other 

participants as models, encouragement, and opportunities for future exchange. 

“When I graduate[d], we went to the ministry of health and we said we would like 

to work in hospital setup where there is orthopaedic surgeon . . . neurologist and 

neurosurgeon . . . And they said no. For this country it is not priority. That was 

ten years ago, but now the ministry is asking the association to develop 

curriculum, strategies and policies . . . they have asked the association to produce 

a road map for physiotherapy professionals for the next ten years, on [the] 
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number of professionals needed for primary, secondary, tertiary hospital[s] and 

specialized hospitals . . . and which levels, doctors or masters, BSc holders. So, 

the opportunity is there now.” 

Many participants disapproved the labels they were confronted with by healthcare 

professionals or patients, who associated physiotherapy with delivery of technical skills 

only such as massage or the execution of exercises prescribed by a medical doctor. Some 

stated they were facing obstacles when trying to apply patient-centred physiotherapy 

based on clinical reasoning. Participants wanted physiotherapists to be found across the 

continuum of care and in influential, non-clinical positions. They expressed that a broad 

scope would help them succeed in strengthening the sector. Being aware of the increasing 

needs, especially related to management of non-communicable diseases (NCDs), 

participants were urging for more involvement and full-fledged integration into health 

systems. 

 

(d) Integration, Recognition 

Several participants acknowledged that improvements in education and training alone will 

not strengthen rehabilitation services if the underlying health systems were under 

resourced and poorly organised. In many countries, rehabilitation was associated with 

disability care under ministries of social affairs rather than recognised as a health domain. 

Some participants discussed tensions between physiotherapy and medical professions 

where hierarchical structures were viewed as impacting on the delivery of services. The 

dependence on medical doctor’s prescription was perceived as degrading and 

incapacitating. Several participants reported a lack of autonomy and professional 

recognition being a significant barrier to developing services and professional practice. 

“Physio as a profession within the health is growing slowly but yet we have a lot 

of obstacles with medical doctors and physicians who are trying to put blocks in 

front of us.” 

 

(e) Retention, Professional Prospects 

Low awareness and acceptability of physiotherapy and rehabilitation made it difficult to 

attract students to physiotherapy programmes. Here, participants envisaged opportunities 

and roles for themselves to promote the sector. 

“We have very rare of students to enrolment . . . very few students . . . we can 

make the awareness to . . . the high school students . . . so that they will know 

about the benefit of physiotherapy so they can consider that profession.” 
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Owing to a lack of integration and awareness, participants reported of graduated and 

employed physiotherapists who do not get to work in their profession. 

“Physiotherapy is recruited by the Ministry of Health to work at the hospital but 

they do not work as a physiotherapy profession they work as the nurses, 

pharmacists and . . . administrator.” 

Staff retention in-country was reported as a challenge by some participants. The lack of 

professional recognition and progress leads to emigration and career change, despite the 

presence of established training programmes. 

“So we are graduating . . . [an] army of physios but most of them, they are 

leaving . . . to gulf countries or Europe for better life conditions and good 

opportunities . . . In a governmental hospital you will be supervised by a doctor . . 

. you will be just an applier. You will get a premade treatment plan and . . . 

repeat the same thing for one or two years . . . so they do not feel that they are 

developing in their career . . . . That’s why recently, there is a new fashion 

happening that people . . . after they finish their bachelor they go and study again 

medicine. . . . after wasting four years because at the end . . . you will always 

feel like . . . I am not recognised by the health profession.” 

 

(f) Multidisciplinary Rehabilitation 

In several places, participants discussed how other important rehabilitation professions 

were missing besides physiotherapy. 

“Right now we do not have any OT [occupational therapist]. We don’t have ST 

[speech therapist]. So the physiotherapy in [country] [is] doing all the job of the 

OT and ST.” 

Participants stressed the need of a multidisciplinary workforce including other 

rehabilitation professions, both to cover needs and to increase leverage. 

“You have other professional rehabilitation as OT, no?”–“In my country we have . . 

. speech therapist . . . but they are . . . not more than five.”–“I ask this because 

our . . . strategy with . . . government . . . we have a federation of professional 

rehabilitation and we have [to] go together in the lobbying . . . because the 

matter of the profession is not only PT [physiotherapy], it is about 

rehabilitation.” 
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8.5.6 Subtheme 2: Professional Advocacy and Awareness Raising 

Advocacy and awareness raising were deemed a key requirement towards rehabilitation 

strengthening within health systems. Most participants had extensive practice with it. 

Advocacy was done by professionals individually, by professional associations, by and with 

support of international organisations like the WCPT/World Physiotherapy and the ICRC. 

These were found crucial for their leverage and proficiency. Participants identified three 

target groups: policy makers and health managers, other healthcare professionals 

(especially doctors), patients and public. They are not separated into paragraphs as 

participants often named them in one response. 

“The first thing in my country is the lack of awareness at all levels. When I say at 

all levels, I mean at community level, health professionals about physiotherapy 

and at ministry of health level.” 

An international physiotherapist deployed abroad learned that multifaceted advocacy was 

indispensable in low-resource and conflict contexts. 

“The discovery for me was the importance . . . [of] advocacy of the profession and 

the association . . . I understood why it is important [to] repeat again and again . . 

. what is the competences of physiotherapists and how we can contribute, not 

only for the care of the patient, but also to the overall health system, how we can 

help other colleagues and how is important to have a national association to have 

a dialogue with policy makers and international organisations and have the 

support to develop the physiotherapy in the country.” 

The rationale was obvious as was the contrast to established professions in the health 

system. The lack of professionalisation resulted in incomprehension among patients, other 

healthcare professionals and decision makers. 

“Until you get disabled, or you have a pain or you need to go to a physio clinic, 

then you will understand what is physiotherapy. It is not like a dermatologist or 

gynaecologist or whatever of medical professions. They [the patients] know 

exactly what they [other medical professions] do even if you are not in need for 

them, in general.” 

Discussions around doctors issuing physiotherapy prescriptions revealed some participants’ 

concern that the profession was not understood well enough to be validly put under the 

doctors’ responsibility. Physiotherapy required repeated awareness raising, not only 

among the public, but in particular among doctors as the hierarchically superior profession 

whom they depended on. Participants argued that advocacy would not only lead to 

enhanced understanding by other healthcare professionals, but also to multi-professional 

interaction, and, eventually, to doctor’s referral rather than prescription. 
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The value of a professional body was key to promoting the profession. Associations had a 

role in advocacy for the target population, other healthcare professionals and decision 

makers, but also in bringing physiotherapists together. The FGDs reflected how the 

exchanges at the congress had increased participants’ understanding of professional 

associations, which were young and under resourced in most contexts. 

“I started to realise the importance of the . . . national associations of 

physiotherapy and how much its strengthening . . . [means] for the physios in their 

country. How they can be united. How they can share the ideas and give the force 

to be recognized nationally and later internationally. And this is what we are 

missing in [country]. The weakness of the association. It was just recently 

started.” 

Some participants were aware that adherence to the WCPT/World Physiotherapy provided 

them with additional duties and, thus, increased power when negotiating on government 

level. 

“We do . . . lobbying in our government because now . . . we are members of the 

WCPT, and we must follow the rules and the programmes.” 

Professional purpose and identity underlined the duty to promote the profession. 

“We need [to] show to ourselves and to the others that this profession is 

something . . . That it is a health profession that can change your life. So, it [is] 

for us and for the patient to believe in this.” 

Reports from participants from countries where physiotherapists had succeeded in 

establishing and obtaining influential roles in the health ministry were taken up with great 

interest by other participants. 

In countries with low awareness of rehabilitation, some situations arise that at times may 

damage a (barely existing) reputation. For example, delayed uptake of services leads to 

poor outcomes, leading to a vicious cycle of poor awareness and recognition. 

“We received a lot [of] patients that tried another treatment and come to the 

physiotherapy as the last resort because nothing [else] have helped . . . they have 

many months or even years of evolution and possibilities of improvement are, of 

course, clinically very reduced.” 

It became clear from some participants’ contributions that the negotiations that 

accompanied each therapeutic intervention not only significantly reduced the actual 

treatment time, but also posed an ethical challenge. 

“Sometimes the situation can push you . . . out of the evidence . . . there are 

some patients . . . , they come with their own ideas: ‘If you treat me like [this] I 

am not going to accept.’ What you do then? You have to listen, then you ... try 
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and ... convince him ... favouring what he is saying, then almost leaving your line 

of profession, then later you come in agreement to treat him almost in the way 

that he [is] proposing, . . . less than what you want . . . as a professional.” 

Some participants stressed that advocacy came with a responsibility and required constant 

enhancement of service provision. 

“Now the role of physiotherapy there is to help identify this people . . . , give them 

awareness, also those who have reached to the hospital make proper assessment 

and give proper services to this people.” 

 

8.6 Discussion 

8.6.1 The Role of Physiotherapists 

The participating physiotherapists showed high levels of consensus pertaining to the topics 

discussed. This may have been the result of group dynamics and a feeling of unity within a 

disadvantaged profession. A common identity is a powerful resource. It seems crucial for 

the enormous task of strengthening rehabilitation in such contexts. The desired change is 

not going to come from the outside, but has to be initiated and sustained by a few. As 

“pioneers” they need above-average motivation and commitment for this long-term goal. 

Many demonstrated that they have this leadership attitude. 

The participants reported the breadth of skills required in these contexts, which are not 

part of a classical physiotherapy education. These competencies seem particularly 

pronounced in difficult, often highly politicised environments, and probably also derived 

from the participants’ roles in their countries, within international organisations and 

professional associations. However, these frontline workers cannot act on their own. 

Whilst their initiative is fundamental, they often lack positions that would allow them to 

achieve change. Often their leadership attitude and acquired competencies were not 

recognised by health system leaders. 

Physiotherapists depend on commitment and support from fellow rehabilitation workers. 

They need to be supported by colleagues from other disciplines, especially influential and 

appreciative medical doctors. All healthcare professionals should be educated on how a 

strong rehabilitation sector benefits the entire health system (Howard-Wilsher et al., 

2016; Taylor et al., 2020; Wickford and Duttine, 2013). Current and future challenges in 

global healthcare can only be addressed on a multidisciplinary base (Fonn et al., 2016; 

Jacobsen et al., 2019). Such changes would also decrease the physiotherapists’ “advocacy 

burden” and lead to more efficient health interventions across disciplines. 
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8.6.2 Full Integration in Health Systems 

Sector development starts with a critical number of human resources, yet our results 

showed that numbers alone may be misleading. Physiotherapy services, which are 

concentrated in urban, private settings, do not address the profound scarcity in the public 

sector and in communities. It is there where physiotherapy is needed in order to develop 

alongside other healthcare professionals and within society (Bello and Adegoke, 2018). As 

long as appropriate rehabilitation service coverage is not promoted, chances for the sector 

to advance are impeded. 

Various publications have lately addressed the importance of integrating rehabilitation 

within health systems (Rauch et al., 2019; The Lancet, 2019; Stucki et al., 2018; World 

Health Organization, 2017e). The global needs for rehabilitation are well described (Cieza 

et al., 2020). Equally acknowledged is their increase in numbers and complexity (Jesus et 

al., 2019), especially with regard to NCDs and the role of rehabilitation (Bury and Moffat, 

2014; Kunstler et al., 2018; Naidoo et al., 2019; Narain and Mathye, 2019; Wickford and 

Duttine, 2013), and the mismatch of needs and resources (Christian et al., 2011; 

Heinemann et al., 2020; Jesus et al., 2019; Kamenov et al., 2019). Cost-effectiveness 

studies show the economic benefit of rehabilitation (Grimes et al., 2016; Howard-Wilsher 

et al., 2016; Louw et al., 2020). Experts across the globe agree on the urgency of the 

situation, yet low-resource and conflict contexts struggle with so many challenges 

simultaneously. A starting point could involve investing in staff retention and using 

existing resources by offering qualified physiotherapists appropriate posts, implementing 

obligatory rotations including posts in rural areas and using graduated professionals to 

recruit and mentor mid-level rehabilitation workers. 

 

8.6.3 Multi-Stakeholder Engagement and Support 

Strengthening rehabilitation requires joint efforts and resources that may not or only 

partially be provided by a country’s government. Many suggestions for sector development 

are only possible with international support including scholarships (International 

Committee of the Red Cross, 2020b; Khan et al., 2018), large development programmes 

for health and education systems, or innovative financing models (Parker, 2019). 

International organisations, in partnership with local organisations and initiatives, play a 

fundamental role as they often sustain, substitute and support systems in the absence of 

these, namely in countries of great poverty or conflict (International Committee of the 
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Red Cross, 2016, 2014b). Such partnerships are usually based on considerable economic 

dependencies and cultural differences. Ongoing media discussions on the decolonisation of 

aid reveal how delicate such operations are (Aloudat, 2021; Currion, 2020). It is crucial to 

follow recommendations what were developed by all parties for effective multi-

stakeholder collaborations (Peace Direct, 2021; World Health Organization, 2019a). Actors 

involved in the sector range from grassroots initiatives on the ground, non-governmental 

organisations, disabled persons’ organisations to national and international professional 

associations, international organisations, universities from HIC and low-resource and 

conflict contexts (McSweeney and Gowran, 2019; O’Sullivan et al., 2017). The contextual 

expertise of local actors (including rehabilitation workers and patients) should be 

considered as a resource that is of equal importance as the financial means of big global 

players. A genuine interest in participatory approaches is key for the outcome of such 

collaborations. 

 

8.6.4 The Importance of Context and its Implications 

The included participants represented 18 different countries and sometimes more than 

one context in the same country. The diversity of the represented contexts range from 

low-resource countries with relative political stability to highly volatile armed conflict  

(Shahabi et al., 2021; World Health Organization, 2019b). Recommendations on 

rehabilitation strengthening have to take the complexity and interplay of contextual 

realities into account, which are defined by the politics, history, economy, demographics, 

culture and climate of a country (Bello and Adegoke, 2018; Wickford and Duttine, 2013). 

Countries of protracted crisis may at times get submerged with aid, but not have the 

adequate workforce due to long-term educational challenges and brain drain (Hossain, 

2020; Shinwari et al., 2021). Such situations bring resources in form of international 

workforce, which more ‘neglected’ low-resource countries may not have. However, these 

may dry up in the crisis contexts as soon as international organisations withdraw (Michael 

and Roth, 2012; The New Humanitarian, 2015). Any sustainable development there is 

highly challenging. The benefit of rehabilitation in such emergencies, though, may make a 

huge difference for weapon-wounded individuals and prevent or alleviate disabilities 

(Gohy et al., 2016; Lathia et al., 2020). This can contribute to awareness raising and set 

the ground for future steps in sector strengthening. 

In less volatile low-resource countries it may help to seek regional collaborations with 

comparable, more advanced countries (Barth, 2020; Pascal et al., 2017), as stated in the 
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strategic objectives of the WCPT Africa Region (The Africa Region of the World 

Confederation for Physical Therapy, 2018). 

The implications of our study go beyond low-resource and conflict contexts. They involve 

an entire sector in a global environment: it includes international organisations, mainly 

financed by HIC, and HIC-trained rehabilitation professionals deployed to low-resource and 

conflict contexts. It includes neighbouring or immigration countries where displaced 

populations end up presenting poly-traumatic, unfamiliar, complex conditions and where 

overloaded health systems have to deal with vulnerable populations. International support 

for the rehabilitation sector is important there, not only in conflict contexts (Dirienzo and 

Das, 2017). 

The contributions from participants living in countries at war or too poor or unaware to 

develop a sector showed that rehabilitation workforce may have to be built outside these 

countries. Very challenging contexts are too unstable to deliver sustainable training 

programmes. Regional or global collaborations on training programmes and teacher 

exchange become increasingly important (O’Sullivan et al., 2017). This includes countries 

with cultural similarities and relative stability, where rehabilitation workforce could be 

built (Barth, 2020) and where international investments are key. 

Despite the diversity of contexts from which the participants come from, our findings 

demonstrate several key themes that are relevant across many low-resource and conflict 

contexts and provide guidance for the way forward for the development of rehabilitation 

in these contexts. 

 

8.7 Limitations, Strengths and Trustworthiness 

The setting of post-congress FGDs allowed to include only physiotherapists in this study. 

Contributions from other rehabilitation professionals could have been informing. 

Yet, a shared professional background was likely to reinforce a feeling of belonging, which 

we deemed important considering the huge diversity of participants. 

The sampling strategy using a naturally occurring group meant that the researchers did not 

choose participants themselves through the use of inclusion or exclusion criteria. Having 

such a big and varied group of physiotherapists face to face around a table was a one-time 

opportunity, which seems even more precious and unique since the subsequent COVID-19 

global pandemic. It would have been unfortunate not to seize that unique opportunity for 

an unfunded research project. 

As ICRC staff, three facilitators had roles of former or future superiors, recruiters, or 

informal mentors of participants. All facilitators may have been perceived as more 
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experienced by many participants and thus in an indirect role of authority. Considering 

dynamics of culture, gender and hierarchy in countries of origin and in humanitarian or 

academic institutions, it is likely that this setup has influenced FGD dynamics. It may have 

affected free expression of opinion and overstimulated self-consciousness or self- 

promotion. Additionally, the facilitators’ background and professional agenda may have 

influenced the direction the FGDs took. The facilitators were conscious about these risks 

and encouraged to openly address this during the encounters with participants. The 

facilitators’ connection to the participants as part of a global team, linked through the 

ICRC as an employer or partner, was considered highly important to reinforce 

teambuilding and to develop ideas about what roles might result from being part of such a 

team. Additionally, the ICRC’s function as a sponsor or an employer may have biased 

contributions. For example, participants discussed more about the ICRC than on the 

importance of national and local organisations and initiatives, known to be pillars for 

community-based rehabilitation, inclusion and informal professional trainings. Some 

participants may have responded differently had they been interviewed individually. 

However, we wanted to utilise the dynamics of FGDs and harness the stimulating effect of 

the congress, for most participants a first-time experience, to consolidate exchange and 

learning. English as a foreign language means the used expressions corresponded with the 

language skills of the respective participant. Thus, a compromise on information content 

and a first interpretation (i.e., having to choose a less accurate term or having a 

contribution paraphrased or translated by another participant) may start the very moment 

a contribution is made. In addition, despite several rounds of transcript checking, 

recording quality, vocal volume and certain accents have compromised content retrieval 

of some passages. Nonetheless, the strength of the FGDs is that the use of a common 

language allowed participants from across the world to exchange face to face and in real 

time. Transferability is a particular strength of this study given the diversity of 

participants. Each in their roles as key actors represented an entire context. We are 

aware, though, that some of their contributions may not reflect the opinion of fellow 

physiotherapists in the respective countries. This study’s trustworthiness is enhanced 

through the participation of co-researchers from low-resource and conflict contexts 

themselves who had not participated in the FGDs, yet confirmed how the results matched 

with their reality. This strengthens our assumption that the results resonate with 

colleagues from different low-resource and conflict contexts and the recommendations 

are valid beyond the studied contexts. 
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8.8 Conclusion 

Our study adds to global initiatives on rehabilitation strengthening as a unique multi- 

country qualitative research. It revealed details about what situations arise if 

rehabilitation lacks professionalisation, recognition and integration and what frontline 

workers concretely suggest to change that. Our results illustrate that simultaneous 

progress in the subthemes and their elements is necessary for the sector to advance. Such 

a process is continuous and should be informed by the different realities and perspectives 

in low-resource and conflict contexts. Non-action will have unaffordable consequences—

from an economic perspective (Howard-Wilsher et al., 2016; World Health Organization, 

2019a, d) as well as with regard to health equity (Cieza et al., 2018; The Lancet, 2019), 

professional ethics (Bello and Adegoke, 2018), and sustainable development (Narain and 

Mathye, 2019; Skempes and Bickenbach, 2015; United Nations, 2015; World Health 

Organization, 2022c,f, 2023a). The consequences will be more directly seen in the 

countries themselves but have an impact on the future of global health. 

Rehabilitation addresses the functioning of an individual “in interaction with their 

environment” (Krug and Cieza, 2017), which will shape the functioning of the society they 

live in. Beyond an impact on individuals, the professionalisation of physiotherapy and 

rehabilitation is likely to also influence the functioning of society as a whole. 

To our knowledge, this is the first study that has given physiotherapists from such a 

diversity of challenging contexts a voice. We need more such voices like that and more 

funded research with implicated rehabilitation professionals, including other disciplines in 

this field. 

An increasingly globalised health sector is confronted with increasingly complex health 

challenges, exacerbated by the consequences recurring conflicts and climate change. A 

strong and integrated rehabilitation sector is a key element in addressing such challenges. 

Its development requires the collaboration of physiotherapists from high- and less 

resourced settings, health professionals, managers and policy makers, professional 

associations, small local and large international organisations—using the unique resources 

each has to offer to work toward the sustainable development goal of “Health for All”. 
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9 Chapter 9. “Otherwise … he will be a beggar”: A Focus Group Study 
to Understand the Perspectives of Physiotherapists about 
Measuring Rehabilitation Outcomes and Impact in Low-Resource 
and Conflict-Affected Settings 

 

 
Figure 9-1. Orientation chapter - overall thesis 

9.1 Chapter Explanations 

This chapter it the fourth and last original research of this thesis. It addresses thesis 

objective 4, to understand the perspectives of physiotherapists from 18 conflict-affected 

countries on how to evaluate the outcomes and impact of rehabilitation in such contexts. 

Through focus group discussions, participants elaborated the barriers and facilitators to 

measuring rehabilitation outcomes in their workplaces. The capacity to demonstrate 

impact is a requirement for a sector’s professionalisation and therefore an important 

element for the aim of this thesis - identifying priorities for the development of 

rehabilitation in low-resource and conflict-affected contexts.   

The study was submitted in August 2022 to the journal Disability and Rehabilitation and is 

currently under review. 
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9.2 Abstract  

Purpose: Rehabilitation outcomes are important for patients, professionals and policy 

makers. Most outcome measures were developed for “Western” contexts and may be 

inadequate for low-resource and conflict settings, where the ability to demonstrate 

impact would be critical to strengthening the sector. This study aims to understand 

perspectives of physiotherapists from challenging environments regarding current 

practices, value, barriers, and facilitators of measuring rehabilitation outcomes. 

Materials & Methods: Focus group discussions were held in English with 35 physiotherapists 

from 18 countries. Audio recordings were transcribed verbatim, anonymised, and analysed 

using reflexive thematic analysis.  

Results: Four themes emerged illustrating the levels at which outcomes and measures 

were discussed: User (patients, families), provider (physiotherapists, rehabilitation 

workers), application (Outcome measures), and structure (management, health system). 

Participants discussed diversity in current practices and patient populations, utility of 

outcome measures and a neglected rehabilitation sector lacking investment. Barriers to 

progressing outcome measurement included lacking patient health literacy, rehabilitation 

provider training, valid outcome measures, and leadership. Participants suggested 

improved patient involvement, routine outcome measurement by using, developing, or 

adapting simple, context- and stakeholder-relevant outcome measures, and support from 

management. 

Conclusions: These insights illustrate the need of and provide robust recommendations for 

context-adapted development of rehabilitation outcome measurement in various 

challenging contexts. 
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9.3 Introduction 

Rehabilitation interventions have a widespread impact and hence their outcomes are of 

interest for many stakeholders. These include patients, their families, employers, 

rehabilitation professionals, health service managers, insurers, and policy makers. This 

range implies that rehabilitation outcomes can be viewed and valued from different 

perspectives.  

Outcome measurement is a key process within the rehabilitation cycle, enabling 

evaluation of  change in health status attributable to an intervention to be measured 

(World Health Organization, 2021d). This process may involve the use of outcome 

measures that are standardised scales, which can be self- or proxy-administered by 

patients, relatives, or health professionals, such as physiotherapists. Outcome measures 

quantify change in clinical manifestations (pathophysiological), function and the impact of 

interventions on health conditions including life and economic impact or adverse effects 

(Boers et al., 2014). These standardised scales are used at the levels of individual 

patients, patient groups, clinical services, national health systems and populations (Boers 

et al., 2014; Stokes, 2011; World Health Organization, 2018c).  

The majority of internationally validated outcome measures originate from high-income 

countries (Stokes, 2011). Outcome measures were developed on the basis of “Western” 

cultures and pave the way for evidence-based practice, a concept that requires, among 

other things, sufficient research capacity, resources and outcomes to inform clinical 

decision-making and guideline development (Jette et al., 2003; Platz, 2019). Although 

there is general agreement on the importance of outcome evaluation, it is not always used 

effectively and is difficult to carry out even in well-resourced health systems, for example 

due to lack of time, knowledge and support (Braun et al., 2018; Copeland et al., 2008; 

Duncan and Murray, 2012). In low-resource and conflict-affected settings, outcome 

measurement can be a much bigger challenge (Blanchet et al., 2017; Odole et al., 2019; 

Smith et al., 2015) because it is far from being established in such contexts (Agyenkwa et 

al., 2020; Khan et al., 2018; McPherson et al., 2017) and many of the conditions required 

for it to become routine practice are compromised (Duncan and Murray, 2012). The 

currently existing outcome measures from predominantly Western, high-resource health 

systems can be irrelevant, inappropriate or too complicated (Kossi et al., 2018). These 

outcome measures may not reflect the lifestyle in such settings, nor prevalent clinical 

presentations and population needs, which is why cross-cultural adaptation of outcome 

measures is a field in itself (Epstein et al., 2015; Gjersing et al., 2010). Outcome measures 

may use terminology or require equipment neither of which can be adjusted to local 
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circumstances, including remote populations, poor staffing ratios and lower-level training 

of rehabilitation workforce (Bello and Adegoke, 2018). There may be a lack of time, 

suitable space and infrastructure, patient willingness and stability of context allowing 

consistent access to and for populations (van Zyl et al., 2021). Rehabilitation outcome 

measurement also requires an interest by, value to and exchange with other healthcare 

professionals, managers and policy makers. However, the rehabilitation sector in many 

low-resource and conflict-affected countries struggles to be recognized and integrated 

into health systems (Barth et al., 2021a; World Health Organisation, 2017e). The lack of 

capacity to demonstrate effectiveness and potential of rehabilitation contributes to these 

challenges (Khan et al., 2015a). Robust evidence has to be yet established and it starts 

with a system of outcome evaluation using context-appropriate and accessible tools 

(Bekele and Janakiraman, 2016; Kossi et al., 2018; Patel et al., 2013; Schoonraad, 2020). 

Rehabilitation professionals working in low-resource and conflict-affected settings have 

profound insights and experience regarding the value and practice of outcome evaluation 

as well as knowledge about related obstacles and facilitators. It is critical to consult 

frontline experts about solutions on how to best establish practices that demonstrate 

impact and ensure the quality of rehabilitation interventions.  

In the study contexts, physiotherapists represent a key and often the only group of 

rehabilitation professionals and may carry out tasks that go beyond the scope of how 

physiotherapy is understood in high-resourced contexts with multiple rehabilitation 

professions (Barth et al., 2021a; Conradie et al., 2022; Kayola et al., 2023; Tawiah et al., 

2020). 

This study builds on our previous study about the perspectives of physiotherapists on the 

barriers and facilitators to advancing rehabilitation in low-resource and conflict settings 

(Barth et al., 2021a). Therefore, the aim of this study was to understand physiotherapists’ 

views and perspectives about measuring rehabilitation outcomes and impact in low-

resource and conflict-affected settings with regards to (1) current understanding and 

practice, (2) which outcomes are important and valuable for patients, service providers, 

policy makers and other stakeholders, from the participants’ perspective, (3) which 

barriers exist, and (4), what would facilitate successful outcome measurement.  
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9.4 Methods 

9.4.1 Study Design and Approach 

A qualitative study design was chosen. Employing focus group discussions (FGDs) was 

deemed ideal to facilitate rich, dynamic, cross-cultural exchanges across the diversity of 

participants (Krueger and Casey, 2015). A pragmatic approach using reflexive thematic 

analysis was adopted, following the steps described by Braun and Clarke (Braun and 

Clarke, 2006) and aligning to recent publications by the same authors (Braun and Clarke, 

2021a-b; 2022; 2023a-b). The "Standards for Reporting Qualitative Research" (SRQR) 

criteria have guided study reporting (O’Brien et al., 2014). 

 

9.4.2 Study Setting, Population and Recruitment 

The FGDs were held after the Congress of the World Confederation for Physical Therapy 

(World Physiotherapy) 2019 in Geneva. The International Committee of the Red Cross 

(ICRC) supports rehabilitation projects in 45 countries worldwide including workforce 

development and funded participant attendance for the congress and the FGDs 

(International Committee of the Red Cross, 2021a). 

ICRC-employed or ICRC-partner physiotherapists could apply for funding if they attested 

an accepted congress contribution. They were invited to the post-congress FGDs, which 

was a separate event, entirely voluntary, free of charge including food and 

accommodation. Selection of participants was thus defined by sponsoring criteria and 

ensured a certain professional dedication, expertise, English proficiency, regional and 

cultural diversity, and the opportunity to bring together key stakeholders in rehabilitation. 

They represented countries that classify as low-resource settings (van Zyl et al., 2021). 

Certain contexts classify additionally as conflict-affected, for example protracted crises, 

refugee or post-conflict settings (International Committee of the Red Cross, 2016; United 

Nations Office for the Coordination of Humanitarian Affairs (OCHA), 2021).  

Each participant gave written informed consent prior to the FGDs and completed a 

demographic questionnaire. Participants were free to withdraw from this study at any 

moment. Focus groups were deliberately organised for diversity in gender, nationality, 

language, age, professional training, experience, and role. 
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9.4.3 Data Collection 

The FGD format (table 9-1) was based on Halcomb and colleagues’ (2007) guidance on FGD 

research with culturally and linguistically diverse groups. An original draft was co-designed 

with all facilitators and involved multiple consultation rounds among all facilitators until 

agreement on the final version as in table 1 was reached. The semi-structured questions 

served as guiding or trigger questions that would lead to further open-ended questions 

depending on how each FGD progressed. Given the pragmatic nature of the FGDs it was 

not possible to pilot the questions.  
All five FGD facilitators were physiotherapists by professional background. At the time of 

study, the first author (C.A.B) and FGD main facilitator was the ICRC global 

rehabilitation/physiotherapy advisor with extensive work experience in the study 

contexts. Two FGD facilitators were ICRC technical supervisors and two were university 

academic staff who are co-authors (C.O’S and C.B). 

If participants were unable to express themselves due to language barriers, they were free 

to speak their preferred language. In each group there was another participant who spoke 

the same language and helped translate into English. It was considered crucial to 

moderate the FGDs with fairness and empathy to ensure they fostered a safe space for 

discussions and endeavoured to ensure that all participants had equal opportunities to 

contribute (Krueger and Casey, 2015). Participants were assured that their contributions 

would not under any circumstances affect their rights and careers as ICRC staff and that 

the FGDs were confidential. The FGDs lasted approximately 90 minutes. Audio recordings 

were made on smartphone voice recorders, stored on password-protected computers after 

the FGDs and deleted from all smartphones. Audio recordings were transcribed verbatim 

and identifiable data was not included in the transcripts. 
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Table 9-1. Semi-structured guiding questions for FGD facilitators 

Topic Time Semi-structured trigger questions 

Ground rules 10 min What should every one of us do or respect in a group discussion? 

Guiding 
questions 

90-95 
min 

Measuring outcome/ impact and assuring quality: what do you 
consider important (add if feasible:  from the point of view of 

various stakeholders)? 
From your experience of working with patients, what are the 

outcomes that are important to patients and to you (bring in other 
stakeholders, policy makers etc, if feasible)? What do you want for 
your patients to have achieved at the end of their rehabilitation? 

How do you/would you like to measure the outcomes of 
physiotherapy/rehabilitation with your patients? 

What is /would be helpful to you when considering measuring 
patient outcomes? 

What are the challenges or what doesn’t work well when 
measuring patient outcomes? 

Wrap-up 15 min Of all the things we’ve just discussed, what would you say are the 
most important conclusions you will take with you? 

Consensus 
finding 

30 min Each group presents key messages in 5 mins 

 

9.4.4 Data Analysis 

This study builds on our previous research about the perspectives of physiotherapists on 

the barriers and facilitators to advancing rehabilitation in low-resource and conflict 

settings (Barth et al., 2021a). The precise steps of data analysis are outlined in table 9-2 

including initials of involved authors for each step.  

 

Table 9-2. Steps to data analysis 
Steps to data analysis including key 
phases 1-6 by Braun and Clarke (2006) 

Application of the process to this analysis  

Phase 0 After agreement on the overall research aim, the study objectives 
were drafted by C.A.B. and discussed within the research team 
prior to data analysis. The research team decided that  a 
‘theoretical’ thematic analysis approach, driven by previous 
research (Barth et al., 2021a), the overall research aim and the 
four study questions would be the best analytical approach for this 
study (Braun and Clarke, 2006; 2021a-b; 2022; 2023a-b) 

Phase 1:  
Familiarizing yourself with your data: 
Transcribing data (if necessary), 
reading and re-reading the data, 
noting down initial ideas. 

C.A.B. read and reread all transcripts and took notes on initial 
ideas, with the study objectivesin the back of her mind, reflecting 
on how the data could eventually be categorised to address these.  
To ensure data protection, all names of individuals, health or 
educational institutions and geographical locations were edited 
out. Despite this anonymisation, there was a risk that participants 
could be identified from their contributions to the discussion, as 
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the few rehabilitation professionals in such contexts might know 
each other.  
For this reason, only C.A.B., C.O., C.B. and M.D.H., who were FGD 
facilitators or work outside the rehabilitation context, had access to 
the raw data. 
Authors N.A., S.A. and H.K., physiotherapists and researchers from 
comparable contexts, had access to pre-selected quotes (see 
below). 

Phase 2:  
Generating initial codes: Coding 
interesting features of the data in a 
systematic fashion across the entire 
data set, collating data relevant to each 
code. 

All five transcripts underwent at least two independent line-by-line 
codings by the authors C.A.B., C.O., C.B. and M.D.H. 
As C.A.B. started initial coding in NVivo, version 12.6.1 (QSR 
International, Burlington, MA, USA), she also generated a high 
number of low-level codes and over 500 potential quotes. The 
quotes were copied into Microsoft Excel, version 16.52, and 
shared with the authors N.A., S.A. and H.K. who familiarized 
themselves with the quotes and started generating initial codes on 
their side.  
C.A.B. collected initial codes of all authors, grouped codes and 
shared them with the research team in an iterative process. 

Phase 3: 
Searching for themes: Collating codes 
into potential themes, gathering all 
data relevant to each potential theme.   

Using handwritten mind maps and visualising software (Microsoft 
PowerPoint, version 16.52), C.A.B. started categorizing codes into 
emerging sub-themes and themes, in a constant exchange with the 
research team.  

Phase 4:  
Reviewing themes: Checking if the 
themes work in relation to the coded 
extracts (Level 1) and the entire data 
set (Level 2), generating a thematic 
‘map’ of the analysis. 

Codes and themes were discussed among the research team in a 
continuous, iterative process of oral and written online exchange to 
reduce any potential bias. This verification procedure was 
continued until the research team, whose diversity allowed for 
intense in-depth discussions, had agreed on the final themes. 

Phase 5:  
Defining and naming themes: Ongoing 
analysis to refine the specifics of each 
theme, and the overall story the 
analysis tells, generating clear 
definitions and names for each theme 

Final themes and visual representations of themes were produced 
by C.A.B and reviewed across the research team via an ongoing 
iterative process. 

Phase 6:  
Producing the report: The final 
opportunity for analysis. Selection of 
vivid, compelling extract examples, final 
analysis of selected extracts, relating 
back of the analysis to the research 
question and literature, producing a 
scholarly report of the analysis. 

C.A.B. wrote the initial draft of the paper and shared it with all co-
authors.  
In several rounds of e-mail exchange, the feedback of all co-
authors was incorporated and subsequent drafts shared. The final 
version of the paper was written by C.A.B. and reviewed by all co-
authors. After agreement by all authors, C.A.B. submitted the 
paper for submission.  
The same procedure was applied for incorporating reviewer 
comments and revisions for the final version of the paper.  

 

To avoid recognising FGD participants, some of whom may be the only professionals in a 

context or role and therefore easily identifiable by certain characteristics in combination 
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with a quote, quotes were labelled with participant number, workplace region and years 

of professional experience. Their verbatim contributions are listed in "inverted commas". 

 

9.4.5 Ethics Statement 

The study protocol was approved by the ICRC Physical Rehabilitation Programme, data 

protection office and the Swiss Ethics Committee (Reference REQ-2020-00774). 
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Table 9-3. Participant profiles 

Demographics  

Sex Female 16/ Male 19 (46% female) 

Age range in years (median) 25–68 (36) 

Workplace  

Asia (WHO African Region) Benin, DR Congo, Ethiopia, Guinea-Bissau, Ivory Coast, Madagascar, Mali, 
Niger, South Sudan, Sudan, Togo 

Middle East (WHO Eastern 
Mediterranean Region) 

Afghanistan, Iraq, Lebanon 

Asia (WHO South-East Asian Region 
and Western Pacific Region) 

Cambodia, India, Myanmar 

Work Context (numbers of participants)  

not directly conflict-affected, low-
resource context (8),               

Benin (3), Guinea-Bissau (1), India (New Delhi) (1), Ivory Coast (1), 
Madagascar (1), Togo (1) 

Hosting refugees from neighbouring 
countries, low-resource context (3) 

Lebanon (3) 

Prolonged conflict, low-resource 
context (14) 

Afghanistan (3), DR Congo (2), India (Kashmir) (1), Iraq (1), Mali (1), 
Myanmar (2), Niger (1), South Sudan (2), Sudan (1) 

Post-conflict, low-resource context 
(6) 

Cambodia (4), Ethiopia (2) 

Multicontext experience (4), 
combining all of the above 

(Examples: Algeria, Benin, Gaza, Iraq, Ivory Coast, South Sudan, Togo) 

Employment 

Home country (30) 
International deployment (5) 
ICRC employee (20) 

  

ICRC partner (15)   

Profession  Female Male 

Experience 
<5 Years 
5–10 Years 
>10 Years 

1 
8 
7 

0 
5 
14 

Physiotherapy training 

Assistant 
Diploma 
BSc 
MSc (MPH) 
PhD 

0 
5 
7 
4 
0 

1 
2 
10 
5 
1 

Current role 

Physiotherapist (clinician) 
Physiotherapist (clinician+) ** 
Physiotherapist (team leader) 
Project assistant 
Project manager/Advisor 
Teacher/Trainer 

6 
3 
1 
2 
4 
0 

9 
3 
3 
1 
1 
2 
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9.5 Findings 

A total of 35 participants expressed an interest in participating in the post-congress FGDs 

and all 35 interested applicants were included, enabling five focus groups with seven 

members each to be conducted. Table 9-3 shows characteristics of the participating 

physiotherapists and describes the principal country context at the time of study. Many 

worked in centres with attached workshops for assistive device production. Their patient 

populations presented with health conditions of musculoskeletal or neurologic origin such 

as amputation, cerebral palsy, clubfoot, stroke and, particularly for participants from the 

Eastern Mediterranean and North African region, increasingly with chronic conditions and 

noncommunicable diseases. Four themes emerged illustrating the different levels at which 

outcomes and measures were discussed (figure 9-2).  
The next section sets the scene by describing the current understanding and practice 

(study objective 1). In the following sections, the sub-themes relating to study objectives 

2-4 for each of the four main themes are explained (figures 9-3, 9-4, 9-6, 9-7). 

 

Figure 9-2.“Outcomes and measures” – four themes. The centre of the graph shows the four study 
objectives. The focus group discussions developed around four distinct themes with regard to the 
study objectives: USER level including patients and families in their environment, PROVIDER level 
including (physio-)therapists and rehabilitation workers, APPLICATION level including tools and 
measures, and STRUCTURE level including stakeholders at management, policy and health system 
levels 
 

  

USER 
Patients & Families within their 
Environment

PROVIDER 
(Physio-)Therapists,

Rehabilitation Workers

APPLICATON 
Outcome Measures

STRUCTURE 
Management, 

Health & other Systems

Outcomes & measures 
(participants’ perspective)

1. Current understanding and practice
2. Importance and value for patients, service 
providers, policy makers, other stakeholders 

3.Which barriers exist 
4. What would facilitate success 
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9.5.1 Objective 1 - Current Understanding and Practice of Measuring Rehabilitation 
Outcomes  

  

Figure 9-3. Study objective 1 – Participants’ Perspectives on “Outcomes and measures: Was is the 
current understanding and practice?” Elements for each theme user, provider, application, structure 
 

When discussing measuring rehabilitation outcomes and impact as well as assuring quality, 

current understanding revealed diversity of experience and perspective. Participants 

reflected on different layers within health systems and in rehabilitation delivery (figure 9-

3). The discussion revolved around three topics:  

1) patient assessment and outcome measurement as an individual process between 

therapist and patient, part of the themes “user” and “provider”,  

2) overall service quality, part of the theme “provider” and “structure”, 

3) outcome measures as tools used for patient assessment as well as for service 

quality, part of the theme “application”. 

Various participants named the stages within a patient’s rehabilitation cycle at which they 

would measure (assessment, treatment, reassessment, discharge, follow-up reassessment) 

as well as the methods used:  

“We sometimes we have to feel the change we are making, [for example] 

clubfoot, we have to feel some bone structures before … and after the treatment, 

if it’s the same. … Sometimes we look, we feel and we measure the outcome. So 

all three.” (participant #2 from Asia, > 10 years experience)  

In cases where rehabilitation included the fitting of a mobility aid, some participants 

explained how therapist and prosthetist/orthotist would measure together to make a 

USER

Patient assessment and outcome 
measurement as an individual process

PROVIDER
Patient assessment and outcome 
measurement as an individual process

Overall service evaluation / quality 
assurance

APPLICATION

Outcome measures as questionnaires 
and scales

STRUCTURE

Overall service evaluation / quality 
assurance

Outcomes & measures 
(participants’ perspective)

1. What is the current understanding & practice?
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consensual decision. outcome measures were described as being used before and after 

fitting the device. Device quality and safety were part of this check. 

Most participants knew outcome measures by name or type. These included ICRC-internal 

scales as well as (adaptations of) internationally validated outcome measures, patient-

reported outcomes measures and questionnaires, often introduced by international staff 

using ICRC-developed guidelines (International Committee of the Red Cross, n.d.; 

International Committee of the Red Cross and Physiopedia, n.d.) (table 9-4). Some 

participants had a deep understanding of specific outcome measures, one person was 

directly involved in outcome measure development. The way outcome measures were 

understood and applied was related to participants' training levels and work contexts. A 

minority who mainly had a postgraduate degree and worked in teaching, project 

management or research described learning about outcome measures during their studies. 

The clinicians with outcome measure experience selected them according to health 

condition and function for clinical decision-making, hereby referring to ICF terminology 

(World Health Organization, 2001). outcome measures were used to inform care pathways 

decisions, for example, at the start of amputation management to determine if pre-

prosthetic rehabilitation was indicated:  

“It will now show you what you will do with the patient. Whether you will be 

directly giving [the patient] to the technician to cast or you will have to do some 

physiotherapy session.” (participant #17 from Africa, > 10 years experience)  

From participants’ accounts, it was clear that the practice of outcome measurement was 

inconsistent across the different contexts. Although outcome measurement procedures 

had become standardized in some settings, participants described a number of challenges. 

These, and the reasons why it was not being practiced in other contexts, are further 

elaborated below.   
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Table 9-4. Patient outcome measures, discussed by participants as known and partially used by them 

International outcome measures  
Known and used by participants 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Not/partially used for reasons of 
complexity: 

 
10 meter walking test (10mWT),  
timed walking tests: 2 or 6 minutes walking test (2MWT, 6MWT),  
Amputee Mobility Predictor (AMP-Pro),  
Action Research Arm Test (ARAT),  
Ashworth Scale, Barthel Index,  
Disabilities of the Arm, Shoulder and Hand (DASH) questionnaire,  
Functional Independence Measure (FIM),  
L-test,  
Manual Muscle Test (Kendall),  
Modified Ranking Scale (MRS),  
Oxford Scale,  
Pirani Score,  
Patient Specific Functional Scale (PSFS),  
Range of Motion (ROM),  
Timed-Up-and-Go (TUG),  
Visual Analogue Scale (VAS) with figures or faces; 
 
Toronto Test Score for plexus brachialis, Gross Motor Function Measure (GMFM) 

Internal, nonvalidated tests* 

 

The lack of outcome measures and standardised rehabilitation approaches in humanitarian 
contexts had prompted the ICRC to develop a standard test battery for its worldwide projects 
which includes adapted scales (ROM, TUG, ARAT), ICF-aligned questions on activity and 
participation, and is complemented by user feedback forms, technical assessments for device 
fitting and checklists with internally agreed cut-off points (‘greenlight’) for the next 
rehabilitation stage or discharge. Together, these forms are part of the ICRC physiotherapy 
standards project* 

Informal measures on activities of daily living 
balance 
functional tolerance 
gait & “visual gait analysis” 
grip strength and arm function 
independent standing/sitting 
sensation 
speed 
safe use of mobility device 

*(International Committee of the Red Cross, n.d.; International Committee of the Red Cross and Physiopedia, n.d.) 
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9.5.2 Objective 2 - Which Outcomes are Important and Valuable for Patients, 
Service Providers, Policy Makers and other Stakeholders?  

 

 
Figure 9-4. Study objective 2 – Participants’ Perspectives on “Outcomes and measures: Which are 
important for patients, service providers, policy makers and other stakeholders?” Elements for each 
theme user, provider, application, structure 

9.5.3 Participants’ Perspectives of Importance and Value: For Patients and Families 
within their Environment (USER)  

Relief from pain was frequently discussed as an important outcome. It was a first step 

towards widely discussed terms such as “quality of life”, “independence”, “return to 

previous activity level”, “satisfaction”, “to have normal situation with the family”, “go 

to the public .. to church .. go to the community”.  

Participants acknowledged that the meaning behind these terms depended highly on 

patients’ age, lifestyles and capacity:  

“For the child, the parents for them means active daily living: that they are going 

to school again, to play football, let’s say to play with the neighbours, this is 

active daily living for them. For the elderly the active daily living: to reach 

kitchen, to reach bathroom, to visit balcony.” (participant #32 from Middle East, 

5-10 years experience)    

There was agreement that outcomes should be relevant for patients, their lives and 

objectives (figure 9-5). Participants had various methods to measure these and involve 

patients and families, for example when treating a child with clubfoot:  
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“We make a picture, I put it in the file. And then last day, we ...  make another 

picture and then compare and show to the parents, and they become very happy.” 

(participant #35 from Middle East, 5-10 years experience) 

Participants discussed that important rehabilitation outcomes for patients can include 

mental health, psychosocial and socio-economic aspects (“financial independence”) that 

require addressing. 

“Cause if the person is having inability to, you know, go back to his work, you 

have to set at least a goal to make him go back to work.” (participant #17 from 

Africa, > 10 years experience) 

 

Figure 9-5. Which outcomes count for patients? “Independence, activities of daily living, so they can 
contribute, they can be in the society, or they can do something for the family.” 
South Sudanese soldier-turned-gardener with amputation, ICRC 2019 (International Committee of the 
Red Cross (Copyright), 2019c) 

9.5.4 Participants’ Perspectives of Importance and Value: For (Physio-) Therapists 
and Rehabilitation Workers (PROVIDER) 

In general, according to participants, the outcomes that mattered to patients resembled 

their own views as therapists. Their goals and related outcome measures tended to be 

more detailed and technical, for example, a certain range of motion to prepare for 

enhanced functioning and participation. Participants stated that their expertise allowed 

and obliged them to guide the patient, break down an expected outcome into smaller 

steps towards long-term aims. Patient-centred care was key:  
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“We have to have the objectives with the patient. We can't take the patient out of 

the context.” (participant #24 from Africa, > 10 years experience)  

An generally visible functional achievement was reported as a meaningful outcome, for 

example after successful prosthetic rehabilitation:  

“We have a lot of patients who are flying to the centre with the aircraft. We 

don’t want these patients when they [return] to the airfield, to again being 

carried, like they can go to the stairs of the plane by themselves … and this … 

[was] initiated within the rehab centre.” (participant #31 from Africa, > 10 years 

experience)  

outcome measures helped participants to define “level of disability” and prognosis. They 

applied them for clinical reasoning, to choose and adapt an intervention and to compare:  

“To check if this method of treating clubfoot is better or the other one. You have 

one standardised outcome measure but then you have two treatment methods.” 

(participant #15 from multiple contexts, 5-10 years experience)   

At follow-up, participants used outcome measures to determine further needs and 

progress of a home training programme.  

To track service quality, participants argued that outcome measures should be applied on 

larger groups even if they did not fully capture an individual patient's condition. 

“We measure to see sometimes… Okay, is not the objective of the patient, but is 

our objective, and in the end we compare the results we have with our patients. If 

we want to give a figure of what we are doing, it is good to have the figure from 

all the patients, even if it is not their objective. … [Goal-setting and treatment] 

can be in different way, but it is important to have one standard for all the 

patients, so we can compare …”. (participant #11 from Middle East, 5-10 years 

experience)  

Discussions around the use of outcome measures to analyse service delivery and quality 

dealt with the importance of data for evidence and the lack of it. Participants agreed on 

the need for research studies. Nevertheless, only a few participants had experience in 

analysing and interpreting data in their workplaces. 

Participants felt that not all outcome measures were obvious to patients. Some technical 

measurements were seen as crucial for professional guidance, but too difficult to explain 

to patients.  

Only a few participants mentioned using outcome measures for staff handover, referrals 

and multidisciplinary meetings.  
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Participants appeared to be thinking beyond pure clinical physiotherapy and agreed on 

inclusion and integration as the ultimate outcome of rehabilitation. However, one 

participant warned to not generalise this:  

“Some of them, they arrive to the centre with a physical disability, and they are 

already included to the community. … I will improve more the quality of life but 

I’m not touching the inclusion.” (participant #04 from Africa, 5-10 years 

experience)  

Outcomes like “patient satisfaction and psychological wellbeing“ were mentioned several 

times as important for therapists and patients.  

Some discussions revolved around participants' views on the value of overall service 

standards like respectful communication, privacy, and service quality throughout the 

patient flow, which may affect outcomes. 

 

9.5.5 Participants’ Perspectives of Importance and Value: For Managers and Policy 
Makers (STRUCTURE) 

The theme ‘structure’ embraced various stakeholders. Participants referred to policy 

makers, insurers, representatives of governments and donors, and managers of hospitals, 

health and rehabilitation centres. For this group, participants agreed that general 

numbers such as return-to-work or -school percentages, cost-effectiveness and the overall 

rehabilitation impact counted:  

“If you say the pain is reduced, they might not find it very useful as the pain can 

be reduced by taking painkiller also. Because we are talking about rehabilitation 

outcomes, I think from that perspective they want to see what kind of result it’s 

… on the level of the society …” (participant #7 from Asia, 5-10 years experience) 

On a centre management level, outcomes of interest were related to accountability, 

quality and sustainability of services. Participants believed this would attract patients as 

well as donors, (e.g., private, religious, non-governmental, governmental and 

international funders), and secure financial resources.   

For countries where persons with disabilities (PwD) received government pay, participants 

discussed that policy makers needed to understand the financial advantage of 

rehabilitation over disability pensions. “If the government sees that rehabilitation brings 

financial profit compared to the other services”, they would be more convinced to invest 

in rehabilitation and accessible infrastructure to allow affected people to be mobile, have 

an activity and contribute to the economy. 
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“For the policy makers it’s how much do they cost me or how much do I save from 

my pocket. If the patient is able to be independent, like the clubfoot patients can 

be completely normal person if they got this treatment and otherwise … he will be 

a beggar.” (participant #15 from multiple contexts, 5-10 years experience) 

9.5.6 Objective 3 - Outcomes and Measures: Which Barriers Exist?  

Figure 9-6. Study objective 3 – Participants’ Perspectives on “Outcomes and measures: Which barriers 
and challenges exist?” Elements for each theme user, provider, application, structure 

 

9.5.7 Participants’ Perspectives of Barriers:: For Patients and Families within their 
Environment (USER) 

Education levels of patients were a barrier, as well as issues of health literacy, 

communication and terminology when measuring rehabilitation outcomes. Difficulties in 

some contexts started with seemingly simple tools such as a visual analogue scale (VAS) 

for measuring pain: 

“Literacy of the patients very [much] contributes to [using] this scale… In a way 

that he will not really understand exactly what do you want. Even if you have 

shown the faces [of the VAS].” (participant #31 from Africa, > 10 years experience)  

Participants also reported that their clientele were not used to “getting tested” and 

shared experiences of misunderstandings.  

“[There] was a patient that had hard times to arrive to the re-education centre. 
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anyway, we assessed the pain. So, he has no facial expressions of pain, nothing, 

and, so we pass this test, he says 10 over 10. The family was there, speaking 

something in local language. … after I asked what [they] said … ‘no, say 10, 

because if you say less, they will not treat you!’ You know sometimes, 

expectations of patients about treatment.. modify the expression of the pain.” 

(participant #19 from Africa, 5-10 years experience)  

Another challenge were circumstances that affected rehabilitation outcomes. Non-

adherence to treatment protocol and loss to follow-up were brought up repeatedly. 

Participants expressed frustration about wasted investments in service quality. Across the 

represented contexts, patient attitudes, lack of comprehension and means could result in 

discontinued rehabilitation, no-show at appointments, and neglect of home training 

programmes. 

“The challenge is we cannot measure because the person miss appointment … to 

come to the centre again. We don’t have the community-based rehabilitation. And 

they give us the phone number, but we cannot contact them because they live in 

the rural areas so that we cannot find them.” (participant #26 from Asia, >10 

years experience) 

Late admissions and patient conditions were compromising successful outcomes, either at 

first referral or at follow-up.  

”We give the follow-up appointment after six months. But … caregiver and also 

the service user they [do] not come back and they didn’t continue their, they 

didn’t do the exercise, and then after one or two years they come back, and … the 

contracture … is worse than before.” (participant #27 from Asia, 2-5 years 

experience)  

Participants also discussed that the diversity and complexity of conditions had increased 

with higher numbers of disabilities related to noncommunicable diseases complicating the 

choice of appropriate and comprehensive outcome measures. 

 

9.5.8 Participants’ Perspectives of Barriers: For (Physio-) Therapists and 
Rehabilitation Workers (PROVIDER)  

Participants discuss a wide range of barriers and challenges to the use of outcome 

measures within their practice.  One participant listed reasons about take-up or 

implementation, which seemed to resonate with many other participants:  

“We have low human resources in [our country]. So, they do not know what is 

measure outcome and what is a tool … . Then, we distribute that to them, mean 
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we explain them … and then they understand only, but then it still not happened 

yet. This is because of the human behaviour.” (participant #14 from Asia, >10 

years experience)  

Participants gave examples of their overwhelming workload. “We have 200 physios for 23 

million inhabitants.” (participant #22 from Africa, > 10 years experience), also 

acknowledging that thorough measurement and documentation took time and that 

patients needed explanations to understand the concept.  

Measuring rehabilitation outcomes added an extra burden to a high patient load, which 

was one of the most discussed issues, although it was acknowledged that this should not 

serve as an excuse. Participants agreed that not being able to demonstrate impact would 

not solve the workforce shortage on the long run.  

Participants reported that for physiotherapists in certain contexts neither purpose nor 

benefit of measuring rehabilitation outcomes were clear, and outcome measures were 

considered “useless”, “except for those who do research”. They seemed relieved they 

were not alone with this observation:  

“Exactly, exactly! In my context is the same, we have hard times to do initial 

evaluation, it’s out of question, nobody measures, why, the patient is leaving 

again, even the concept of intermediate evaluation is, no, why measure again, is 

out of question, nobody.” (participant #19 from Africa, 5-10 years experience)  

Other important discussion points were the lack of education or updating opportunities, of 

practice and skill.  

 

9.5.9 Participants’ Perspectives of Barriers: Relating to Outcome Measures 
(APPLICATION)  

The greatest difficulty for participants was applicability. They discussed outcome 

measures being developed elsewhere and not reflecting the circumstances of their 

countries, cultures and workplaces.  

“Barthel index, … for independence, activity of daily life: the challenges 

measuring this kind of variable is to have something that is adapted to the 

context, the social context of the patients, … that … he can understand and feel 

well, because there are some scales that are not well built, so items or questions 

may be confusing for patients.” (participant #34 from Africa, > 10 years 

experience)  

Participants exchanged on how to deal with necessary adaptations of outcome measures 

and, consequently, with questions around validity. Whilst only a few participants seemed 
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familiar with the terminology of psychometric properties, the discussions indicated that 

aspects of validity and reliability were the most challenging when selecting and using 

outcome measures. 

“My supervisor and I did the analyses on the score. So, we don’t see any … 

significant differences between the before and after because too close together.” 

(participant #26 from Asia, >10 years experience)  

Generally, simple measures around body functions (range of motion, muscle strength) 

seemed to work in all contexts. However, such tests didn’t measure participation 

outcomes, discussed as most important. 

Many patient-reported outcomes measures proved difficult, no matter what they 

measured: 

"Often we have scales that are categorized … . The patient has to show between, 

ah, it is easy, it is difficult, it is impossible for me to do it. … But sometimes it 

arrives that the patient cannot choose if it is difficult or if it’s easy, … even if 

these three categories are easy to distinguish … .” (participant #34 from Africa, > 

10 years experience)  

With access to outcome measures being another barrier, many participants only knew 

tests that had been introduced within their ICRC-supported settings, including ICRC-

internal, non-validated tests (table 9-4). Some participants reported of cumbersome and 

excessive documentation, lenghty and complex forms. Although guidelines were 

appreciated, they were criticized for being too detailed or not context specific. Rather 

than providing services, participants felt to be spending their time on filling a “huge 

number of papers”, which was considered “too much time consuming to do this”. 

One participant clearly stated where they saw the priorities:  

“We should prefer to give support or services for the beneficiaries in the waiting 

list rather than going to … fill documents.” (participant #32 from Middle East, 5-10 

years experience)  

 

9.5.10 Participants’ Perspectives of Barriers: For Managers and Policy Makers 
(STRUCTURE)  

A major challenge for participating physiotherapists was the lack of leadership at 

management levels evidenced by poor interest and awareness. Measuring rehabilitation 

outcomes to demonstrate impact did not seem a priority for those in charge.  
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“The head of department, he himself, [does] not think it is really very important 

to document the assessment… he himself is not advocating. So how, why would 

the physios … do it.” (participant #7 from Asia, 5-10 years experience)  

Some participants reported that as clinicians and without support on policy level, they 

lacked influence to insist upon rehabilitation outcome measurement.  

Adding to persisting workforce challenges participants also lacked means, an 

infrastructure, e.g., computers, that facilitated goal-setting and measurement. 

“… related to the structural approach: In the sense that if you don’t have enough 

trained staff, it’s an issue, but if you don’t have enough equipment, it’s an issue. 

if you don’t have process, if you do not have job description, if you don’t have 

enough money …”(participant #30 from Africa, > 10 years experience) 

9.5.11 Objective 4 - What would Facilitate Successful Outcome Measurement?  

 
Figure 9-7. Study objective 4 – Participants’ Perspectives on “Outcomes and measures: What would 
facilitate successful outcome measurement?” Elements for each theme user, provider, application, 
structure 
 

9.5.12 Participants’ Perspectives of Facilitators: For Patients and Families within their 
Environment (USER) 

Many participants agreed that patient education efforts were worthwhile and considered 

it important to take time to explain, negotiate, get patients’ consent, and use outcome 

measures that made the rehabilitation impact obvious.  
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It was also discussed that patients would get used to outcome measures if they kept 

getting applied systematically despite potential difficulties. Participants suggested to 

keep using the same tools:  

“Even if it’s wrong, little wrong in the first assessment, the patient will have … 

the same understanding of the scale and the bias is reduced when it comes to re-evaluate 

it at the follow-up.” (participant #34 from Africa, > 10 years experience)  

Participants found that patients should to some degree be able to understand what was 

being measured, why and what progress or outcome could be expected.  

“The most important is maybe interaction and feedback. Interaction and 

feedback.” (participant #31 from Africa, > 10 years experience)  

Patients might have to be convinced that measuring was as valuable as treatment. 

Patient preferences needed to be considered, with exceptions: 

“This is why you now have to act professionally … , you need to tell the patient: 

Please, this is the right thing for you … Sometimes, you have to decide for the 

patient.” (participant #31 from Africa, > 10 years experience)  

In light of time constraints, such procedures posed an additional problem, but the exercise 

was considered important to rely on outcomes and to serve patients who had a low 

understanding of rehabilitation or had come with false hopes.  

“We have to explain … , because this is part of the clinical reasoning, and the 

professional responsibility and obligations, so we have to explain him or her [the] 

outcome, that’s why we are here.” (participant #10 from Africa, > 10 years 

experience)  

Involving patient and family was considered equally important and making the 

measurement part of the treatment routine.   

“Why we don’t just test it and let the patient be involved in this evaluation or 

this measuring of the outcomes because it’s not only me as a physio working to 

evaluate. He can also be part of it.” (participant #04 from Africa, 5-10 years 

experience)  

The ability to measure outcomes at meaningful intervals requires patient adherence and 

reliability when it comes to attending appointments. To promote this critical and often 

problematic issue, certain reinforcement measures were discussed. Some participants 

exchanged on their experiences of issuing reminders (“warning”), withdrawing the right to 

treatment for repeated missed appointments, combined with contacting patients before 

the follow-up appointments. This meant extra time and manpower in contexts where 

resources were scarce. However, participants agreed that the procedures had proven 

successful.  
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9.5.13 Participants’ Perspectives of Facilitators: For (Physio-) Therapists and 
Rehabilitation Workers (PROVIDER) 

Some participants argued that one should “just do it”, even if circumstances were not 

perfect. Short forms built into initial and follow-up sessions and not as an additional task 

were not only considered helpful for patients, but also for therapists. Key in getting 

physiotherapists to measure was to have them use scales they felt comfortable with.  

Simplicity, training and habit were criteria for acceptance as one participant reported:  

“In my context it is very hard to explain the technician, who have a lot of patients 

why they need to spend time taking measures, they want to do the treatment … as 

an example, Pirani [=outcome measure for clubfoot management] is quite fast and 

people have been trained, they accepted that, it becomes automatic. In other 

cases, [for example] the Toronto scale about paralysis of plexus brachial is almost 

impossible to get people measure that.” (participant #19 from Africa, 5-10 years 

experience) 

Participants with related experience, in particular, made it clear that they considered 

measuring outcome as their professional responsibility and advocated for its systematic 

application, complemented by ongoing awareness-raising. 

“Because there are always ways of not doing things. Yes, there is workload, there 

is time constraint, but because of not documenting the outcome measures … . The 

amount of important data we lose which proves the work of physiotherapy!  … 

When we talk about evidence, we have to have data with us to prove that. … If 

you really want to do it, if we can have … some shorter assessment or some … 

device, protocol which would be easy to implement.” (participant #7 from Asia, 5-

10 years experience)  

To achieve this, participants repeatedly agreed that there was a great need for training on 

outcome measures.  

 

9.5.14 Participants’ Perspectives of Facilitators: Relating to Outcome Measures 
(APPLICATION) 

Participants exchanged views on how outcome measures should ideally get adapted or 

created in the respective contexts themselves. The reports of a participant involved in 

outcome measure development were followed with great interest. However, it became 
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clear that developing outcome measures was resource-intensive and only a small part of 

the solution.  

outcome measures, according to participants in all discussions, should be concise, user-

friendly and require minimal guidance. They should logically and meaningfully review 

short- and long-term goals and reflect the context. Participants reported that even less 

appropriate outcome measures should be used, if only to familiarise patients with 

outcome measures. 

The Patient-Specific Functioning Scale (PSFS) was repeatedly mentioned as being suitable 

for many contexts, conditions and populations (Kowalchuk Horn et al., 2012). Although 

goal setting with patients required practice and patience, it was valued by several 

participants.  

 

9.5.15 Participants’ Perspectives of Facilitators: For Managers and Policy Makers 
(STRUCTURE) 

Participants had a message for their managements: they demanded commitment and 

wanted their managers to be role models. According to them, measuring rehabilitation 

outcomes should be made obligatory with management taking responsibility and 

leadership.  

“The team leader or the management, they need to control day by day. … Then if 

[clinicians] start doing it every day, they will get used to it and then they just do 

it. This is according to my experience.” (participant #14 from Asia, >10 years 

experience)  

For some participants, measuring rehabilitation outcomes were a first step towards 

evidence-based practice and sector development, which they hoped policy makers would 

support.  

“Structural support” was mentioned as important and solution-oriented, a term which 

embraced provision of workforce, guidelines and infrastructure, training opportunities and 

moral support. 

Participants exchanged arguments as suggestions to convince management and policy 

makers to standardise outcome measurement: to obtain statistics and thus an overview 

about overall service quality; to identify best practices; and to simplify procedures for 

staff replacement and handover. 

“If we manage to define the quality in a common way with some elements that 

allow us to measure it, then it gives us the possibility to have a common language 



 9-195 

between different professions.” (participant #30 from Africa, > 10 years 

experience)  

Participants discussed holding managers and decision-makers accountable for offering 

training, sufficient human resources, equipment and guidelines to enhance measurement 

of rehabilitation outcomes. 

 

9.6 Discussion 

The findings from this study provide multi-layered insights into the practice of outcome 

measurement in physiotherapy practice in conflict affected settings and associated  

barriers and facilitators.  

Participants discussed literacy as an important barrier in come contexts.  

Literacy rates in the included countries range from 19 to 94% (World Population Review, 

2022), which likely also relates to health literacy. Such diversity indicates different needs 

and different recommendations. Therefore, our study discusses implications and directions 

for both ends of the spectrum. In low (health) literacy contexts described by some 

participants, translating their pain intensity into faces or numbers on a sheet may be too 

abstract for patients. The most vulnerable, PwD of (very) low education and economic 

status and unable to express their needs in a universally understandable way, risk 

exclusion from patient-centred care. A recent study from Nepal on a simplified Patient-

Specific Functional Scale (PSFS) vividly illustrates how unhelpful patient-reported 

outcomes measures can be for such populations (Pathak et al., 2021). Here, outcome 

measures serve physiotherapists’ clinical reasoning even though they may remain cryptic 

to patients. Outcomes measuring procedures should nevertheless be combined with what 

participants called “interaction and feedback”. Including service users through a constant, 

patient and empathetic exchange came up repeatedly in the discussions andmay be 

decisive for good outcomes. For contexts with better (health) literacy, participants opted 

to familiarise patients and providers with routine measurements and use the results for 

ongoing service development. Participants' reports of successful PSFS application for such 

populations suggest that patient reported outcome measures may be indicated here. 

 

Participants discussed the lack of context-appropriate outcome measures and 

standardisation.  

Better health for all PwD (World Health Organization, 2015b) is particularly focused on 

hard-to-reach and vulnerable populations, and rehabilitation professionals have a 

fundamental role to play in working towards this goal. Their task will be to develop 
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measures that track the impact of rehabilitation services, which should facilitate 

adherence to home training programmes and active self-management due to insufficient, 

mainly urban rehabilitation services. This requires a fine-tuned communication with 

affected populations and soft skills like patience, intuition, improvisation and 

perseverance, which are crucial in remote settings. Throughout the FGDs, there was a call 

for standardisation as a basis for the professionalisation of rehabilitation care. At the 

same time, low-resource and conflict-affected settings are made up of many different 

realities. The balancing act is to introduce standards for measuring rehabilitation 

outcomes, while preserving diversity and ensuring that populations are not placed in 

categories where they do not belong. The patients’ conditions and circumstances should 

be the guiding principle. 

 

Training was identified as a key facilitator.  

Physiotherapists’ familiarity with outcome measures appeared to depend on whether 

participants had undergone postgraduate training. Those participants often held higher 

level roles rather than patient handling, where such skills are paramount. Training to 

measure rehabilitation outcomes should target frontline 

 clinicians and happen in both entry level and professional development programmes. Data 

management skills are equally important, including simple analysis, interpretation, 

dissemination, and uptake. Clinicians have to be included in such procedures.  

 

Outcome measures that work need to be easy to use and contextual. 

Behavioural research shows that to develop a habit, reducing friction is key (Clear, 2018). 

As elaborated in this study, for outcome measures to become integrated into patient 

management, it is advisable to begin low threshold with meaningful, short, and simple 

tools that fit seamlessly into a treatment sequence. For example, a timed walking test per 

patient with any lower limb impairment may deliver more meaningful, comparable, and 

reliable data than a gold standard battery of specific tests. Physiotherapists need 

measures that are adapted to constraints in time and (human) resources, to challenging 

patients and contexts, for which many existing outcome measures were neither developed 

nor validated (Fell et al., 2021). Generic rather than condition-specific outcome measures 

may work better, also to save time and resources. The photo documentation mentioned by 

multiple participants proved to be an approach most providers and patients can relate to.  

Even in the absence of research studies, the use of standardised outcome measures and 

their data analysis can serve as the basis for locally established evidence and enable 

informed decisions. Transferring evidence from high-resource settings is of limited use as 
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the findings from this study demonstrate that user populations and working environments 

are too diverse and different in terms of lifestyle as well as health conditions. The 

mismatch of needs and resources requires a response, for which evidence can only be 

established in the settings themselves. Rehabilitation workers are encouraged to learn 

from colleagues and projects in comparable circumstances rather than high-resource 

settings (Agho and John, 2017; World Physiotherapy, n.d.). At the same time, new 

outcome measures will have to be developed or existing ones context-adapted and 

validated (Kossi et al., 2018). Whether a context requires more generic or more condition-

specific measures should be defined by the persons using, providing, organising and 

financing services there.  

Despite challenging circumstances and limited access to training, the participating 

physiotherapists demonstrated their all-encompassing understanding of outcome 

measurement on patient, health system and population level and of an impactful 

rehabilitation process.  

 

Collaboration and buy-in are crucial. 

In addition to many other tasks, the role of these pioneers is also to raise awareness and 

interest for rehabilitation outcomes, among colleagues in their teams, other health 

professionals, managers, and policy makers (Amusat, 2009; Bessette et al., 2021). 

However, individuals are unlikely to achieve that without a national, internationally 

backed-up network and support. It must become self-evident to governments that it pays 

to invest in professions at the forefront of ensuring that PwD return to personal autonomy 

and society (Morris et al., 2021). Reliable information on outcomes is crucial and urgent in 

such settings for two reasons: first, resources are scarce and need to be allocated wisely 

to avoid compromising population health through substandard services (World Health 

Organization, 2018). Second, the burden of disease and the highest prevalence of 

disability is and will continue to be found there (Jesus et al., 2019). In countries where 

governments have neither the means nor the motivation to invest, other actors could step 

in.  

In addition to that, development can only work if other health professionals are interested 

in rehabilitation outcomes. Their involvement is crucial and should be supported by health 

managers. Physiotherapists may have to learn to proactively, consistently present 

outcomes in multidisciplinary meetings, on referral notes and during ward rounds. The 

FGDs revealed that there is unused potential and opportunities to demonstrate such 

professionalism. To tackle this important shortcoming, three key factors must be adopted  
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and championed: training, routine outcome measurement and the use of simple 

contextualised scales.  

Conversely, health managers and policy makers may insist that rehabilitation workforce 

provides evidence for their services.  

If rehabilitation outcomes cannot be validly measured, it is neither possible to 

demonstrate positive impact nor to identify and prevent potentially harmful interventions 

(Roquéi Figuls et al., 2016). Rehabilitation needs are increasing rapidly in low-resource 

and conflict-affected contexts and the ability to demonstrate effectiveness of intervention 

is the basis of any professionalisation. It is up to the entire global health community to 

support and accelerate the measurement of rehabilitation outcomes and impact there. 

The following are recommendations as potential approaches to enhance impact arising 

from the findings.  

9.6.1 Recommendations for Future Investment and Research 

Health managers, governments or substituting (international) organisations and research 

institutions should consider investing in:  

1) Infrastructure that facilitates outcome measurement and involves rehabilitation staff 

in decision-making, e.g. investments in physical space for outcome measurement and 

in digital technology for data collection and online learning, in advocacy and 

collaborations; 

2) Trainings on outcome measurement, on all workforce levels;  

3) Research and policy that includes the perspectives of patients on the adaptation, 

development and use of context-appropriate outcome measures; 

4) Research on rehabilitation impact using context-appropriate outcome measures to 

generate evidence;  

5) Research on cost effectiveness of rehabilitation interventions using context-

appropriate outcome measures; 

Research on return-on-investment of rehabilitation interventions using context-

appropriate outcome measures. 

9.6.2 Strengths, Limitations and Trustworthiness 

The sampling strategy using a naturally occurring group meant that the researchers did not 

choose participants themselves and that only physiotherapists were included.  

As demonstrated in a previous study analysing another round of FGDs with the same group, 

and confirmed by similar studies, in many contexts physiotherapists are the only 

rehabilitation professionals in a workplace and often provide a range of rehabilitation 
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services and activities beyond the usual remit of physiotherapists. Although the included 

participants in this previous study were physiotherapists, their FGD contributions showed 

that they often feel compelled to provide comprehensive rehabilitation services in their 

setting including elements of occupational, speech and psychosocial therapy, due to a lack 

of other rehabilitation professionals. Such contexts can lead to these physiotherapists 

developing a wide range of rehabilitation skills and knowledge (Barth et al., 2021a). This 

explains why the authors of this study prefer to not reduce participants to their original 

profession and consider them as rehabilitation professionals. 

Contributions from other rehabilitation professionals would be informative but may have 

complicated discussions that already reflected an immense diversity. Differences in work 

contexts, populations and understanding of outcome measurement of participants created 

rich contributions and allowed them to interact and share their views. It is likely that the 

ICRC as a sponsor or employer and that dynamics of culture, gender and hierarchy have 

influenced FGDs. The facilitators may have been perceived as in an indirect role of 

authority or power by many participants. Facilitators were conscious about these risks and 

encouraged to openly address this during the encounters with participants. Inviting such a 

heterogeneous group, however, was only possible thanks to these circumstances, which 

would not have been feasible without the ICRC’s financial support and the commitment of 

facilitators and participants. English as a foreign language means the used expressions 

corresponded with language skills. A compromise on information content, often mixed 

with participants’ and facilitators’ varying language skills, professional education and 

experience, is an unavoidable limitation. Nonetheless, the FGDs’ strength was that the use 

of a common language allowed participants from across the world to exchange face to 

face and in real time. Despite several rounds of transcript checking, recording quality, 

vocal volume and certain accents have compromised content retrieval of some passages. 

This study’s trustworthiness is enhanced through the participation of co-researchers from 

comparable contexts who had not participated in the FGDs yet confirmed how the results 

matched with their reality. Their contributions in the preparation of this paper were 

invaluable and strengthen our assumption that the results and the recommendations are 

valid in contexts beyond the ones of this study.  
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9.7 Conclusion 

"Otherwise ... he will be a beggar" – a few words that sum up the ultimate aim of 

rehabilitation: to prevent poverty and offer the chance for a self-determined, dignified 

life. Rehabilitation in low-resource and conflict-affected settings can only develop and 

grow if it is able to demonstrate its potential, its societal and economic benefit. 

Measuring outcomes is an ambitious goal in complex, challenging environments. It requires 

concerted, simultaneous efforts and investments across all four themes of this study: at 

the service user, provider, structural and outcome measures application levels. This study 

has given a voice to those who are providing rehabilitation services in contexts, where 

poverty prevention and sustainable development are so crucial. A next step would be to 

involve affected populations in the development of outcome measures to prepare the 

ground for much-needed effectiveness studies and evidence on the impact of 

rehabilitation in the fragile health systems of challenging settings. 
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10 Chapter 10. A New Conceptual Framework for this Thesis: the 
Rehabilitation in Conflict (RiC) Framework 

 

Figure 10-1. Orientation chapter - overall thesis 

10.1 Chapter Explanations 

The following chapter describes the “Rehabilitation-in-Conflict (RiC)”-framework that  

developed throughout this PhD. It explains the purpose and the development process of 

the framework and suggests its further use. 

The RiC framework serves to put forward a model that can be used to better understand 

and strengthen the rehabilitation sector in conflict settings and has four components: 

context, systems, population, and services.  

The components of the framework are explained with reference to the four thesis papers 

(chapters 5, 6, 8 and 9) and supported by literature. This literature review is also a 

background and transition to the discussion chapter. 
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10.2 Methodological Background to the RiC Framework 

10.2.1 Purpose of the RiC Framework 

The RiC framework is an output of the thesis. Its primary purpose is to explain the 

rehabilitation sector in conflict settings and to better understand the complexity and 

interaction of components that make up and define the sector. Its secondary purpose is to 

use these components as categories within which recommendations can be formulated to 

strengthen rehabilitation in conflict.  

The framework consolidates key features that underpin the complexity of rehabilitation in 

such settings and illustrates the interconnectedness of all four components.  

It allows the findings of each study to be situated within a comprehensive framework in 

order to integrate them into existing literature, draw conclusions and formulate 

recommendations. 

 

10.2.2 Development of the RiC Framework 

The idea of conceptualising rehabilitation in conflict goes back to the authors' pre-

research activities. Elements of the later RiC framework were thus defined in a longer-

term process, whereas the final framework emerged from the thesis data. 

The development of the framework was guided by various sources on and approaches to 

tool development methodology (Kleinitz et al., 2022; Rauch et al., 2019). It involved four 

main steps: 1) idea generation based on desk research and experience, 2) refinement and 

elaboration in several iterative steps, 3) validation and finalisation, 4) dissemination.  

Step 1 involved secondary research on existing frameworks and literature on rehabilitation 

in conflict, including ICRC internal documents, field notes, and also discussion with 

conflict and rehabilitation experts and experts from conflict-affected contexts. 

In Step 2, the author presented initial ideas in an attempt to conceptualise rehabilitation 

in conflict internally during her ICRC tenure and externally during UCD lectures (2018-

2019). Exchanges with audience members helped to further refine the concept. During this 

time, she wrote the WHO bulletin editorial (published in September 2019), chapter 2, 

which includes elements of the later framework by describing the challenges faced by 

health systems in conflict situations and the implications of these challenges for the 

provision of rehabilitation services. This was followed by further lectures at ICRC (2019-

2020) and UCD ( April 2021), where the author presented rehabilitation and healthcare in 

conflict based on refined versions of the various elements that would later become the RiC 

framework and based on early findings of the thesis’ data. 
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A three days “thesis bootcamp” workshop in October 2021 heralded the key phase in the 

creation of what is now the RiC framework. It allowed for an intensive exploration of the 

topic. During the bootcamp, the findings from the four thesis studies were categorised, 

leading to the creation of and narrowing down to four distinct components. Where earlier 

presentations of the framework were rather diffuse, this phase ended with a name for the 

framework and the definition of its components, informed by the thesis findings and 

embedded in literature. 

The final version is therefore an output of the thesis, as until the bootcamp the ideas to 

describe rehabilitation in conflict were less clear and resembled a mindmap. It took the 

newly acquired insights and knowledge from the concrete findings of the thesis to create a 

concrete conceptual framework. 

Step 3 was characterised by further literature reviews and exchange with doctoral 

supervisors to underpin the four-component framework. The framework was then 

presented at the Unisanté colloquium (January 2022), followed by an incorporation of 

audience feedback (Unisanté, 2022). A further refined version of the framework was 

presented and discussed at the DSP meeting (January 2022). Feedback from the panel 

members was also incorporated on this occasion. The author then wrote chapters 10 and 

11 of the thesis.  

During the last step 4, the dissemination of the framework included the introduction of 

the framework in UCD lectures (April 2022, within module “health in a global society”) 

and the use of the framework to structure a seminar on Rehabilitation in Conflict, which 

the author was invited to chair at the World Physiotherapy congress in June 2023. The 

author will also present the framework in a poster presentation at the same congress.  

Reflections on an optimal process of the RiC framework development have informed the 

section on its further development including, for example, an expert consultation process 

using the Delphi method see section 10.5. 

 

10.3 The four Components  

10.3.1 Overview 

Context encompasses the different settings and countries, from which the data of this 

thesis originated. The studied contexts are complex and varied in terms of political 

instability, socio-economic capability and vulnerability, environmental challenges and, 

accordingly, different implications, recommendations and conclusions may apply, both 

between countries and within countries. Altogether, they are labelled low-resource and 

conflict-affected as explained in part VIII, page XIII. 
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Systems includes the different countries’ health, social, education and economic systems, 

the diversity of the informal and private sectors, but also the international organisations 

present in these contexts and interacting with the local systems in various ways. 

Population describes the persons in need of rehabilitation services, their demographic and 

clinical profiles, and comprises two groups: Those accessing and those who do not. The 

first group is part of this research, the second group is an "unknown" that could not be 

captured within the scope of this thesis and is therefore part of the limitations and future 

research directions.  

(Service providers as a population are considered as workforce under “Services”.) 

Services is the term used for rehabilitation infrastructure, workforce and services within 

the continuum of care. It describes how rehabilitation services happen and is closely 

linked to the more meta-level health systems.  

These four components are reflected in the findings from this thesis; the findings are 

therefore discussed within these components to address the aims and objectives of the 

thesis. 

 
Figure 10-2. The Rehabilitation in Conflict (RiC) framework has four interacting components. They 
serve to understand and describe the rehabilitation sector in low-resource and conflict-affected areas. 
 

10.3.2 RiC : a Multidimensional Model 

The four components of the RiC framework are linked (see figure 10-2):  

1) Context impacts on all other components. Sitting at the top of the diagram above 

the other components, it defines the population, the services provided to this 

population and the systems.  

In a framework that aims to understand and strengthen rehabilitation in conflict, 

context is like the stage and the all-defining backdrop. Whatever happens on 

services

systems

context

population
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stage, the activities, options, behaviours of actors, their resources and 

interactions, the systems within which they move, their health conditions and the 

health services that can be provided etc. are shaped by the environment in which 

people live and perform.  

2) Systems define the (rehabilitation) services that are provided and the populations 

that are served. Together with the context, it encloses the components population 

and services.  

The availability, affordability, quality of rehabilitation services, for example, 

depend on their integration within systems. Systems also have an influence on 

health conditions and disabilities of populations - they influence safety and thus 

the number and types of injuries, the prevention of diseases, the health literacy of 

people, etc. 

3) Services and 4) population influence each other. In turn, both can have an 

influence on the systems, which is part of the recommendations in chapter 11.  

The workforce that is available, the services they offer shape the type and degree 

of disabilities and health conditions populations present and vice versa. 

Management of post-Polio syndrome, for example, is a subject that is not part of 

rehabilitation curricula in high-income countries. It is the rehabilitation specialists 

from the respective conflict-affected and low-resource settings who have this 

expertise.      

The arrows in the diagram indicate the direction with the greater influence and power.   

There is, of course, also the opposite direction, the influence of the population on 

systems, and the fact that cultures and contexts are shaped by the population living in 

them. 

Countless lines can be drawn between the four components and each component’s 

respective elements. As in systems thinking (Adam and de Savigny, 2012; Arnold and 

Wade, 2015; Peters, 2014; World Health Organization, 2009), the RiC framework is a 

multidimensional model where all elements are connected and any action at one point will 

have a knock-on effect on others. This goes in two directions: While the framework’s 

components can have a negative impact on each other, constructive actions at various 

levels can also generate repercussions and positively influence each other. 

 

10.3.3 The  RiC Framework in Relation to Existing Frameworks 

Other frameworks discussed in chapter 3 are reflected in this one at different levels and 

with varying degrees of completeness. 
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The ICF, see section 3.2, which is a framework for functioning on individual and 

population level is centred around the RiC component “Population” (Cieza and Stucki, 

2008; World Health Organization, 2001). The database, the basis of the quantitative 

studies, documents the described population with the “reason for rehabilitation 

attendance” of each individual. While these reasons for a rehabilitation visit are not 

aligned with the ICF, as the database is not systematic in this respect, they include 

symptoms (e.g., muscle weakness), causes (e.g., ageing), diseases (e.g., encephalitis), 

injuries (e.g., burns) or disorders (e.g., cerebral palsy) and therefore give an indication of 

health condition rather than functioning.  

With regard to the quantitative studies, the ICF components Health Condition (Disorder or 

Disease) and Body Funtions & Structure are thus reflected in the RiC component 

“Population”. In the qualitative studies, it is clear from various contributions of the FGD 

participants, how central the achievement of sufficient functioning is for their patients. 

Participant contributions hereby contained elements of all ICF components.  

Thus, to some extent, the ICF is also reflected in the broader and more inclusive RiC 

framework. 

The health system building blocks, see section 3.3, also overlap with components of the 

RiC framework (World Health Organization, 2007, 2010, 2022b). 

The building blocks Service Delivery and Workforce can be located in the RiC component 

“Services”. The building block Products and Technologies is only indirectly reflected in the 

Services component, through the provision of assistive technology, in particular 

prostheses.  

The building block Leadership and Governance is part of the RiC component “Systems”. 

Health Financing is outside the scope of this thesis, but can generally be embedded in this 

component. 

The building block Health Information Systems would also be located in the RiC component 

“Systems”, but should touch on all components, as information systems should contain 

information about “Context”, “Systems”, “Services” and “Population”.  

The concept of intersectionality, see section 3.5, fits well with the idea behind RiC of how 

certain factors affect individuals living in low-resource and conflict-affected contexts and 

how, in turn, their identities, opportunities and successes depend on external and 

personal circumstances (Crenshaw, 1989). 

In this respect, intersectionality is an integral part of the RiC framework. The RiC 

framework was developed based on the philosophy and belief of the particular importance 

of intersectionality in the area of rehabilitation in conflict. 
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However, the RiC framework illustrates the mutual influence of all four components on 

each other. For example, it illustrates the impact of war on entire health (and other) 

systems and is not limited to the impact on individuals in their intersectionality.  

The RiC framework can be used to better illuminate and understand factors of 

intersectionality. It is thus potentially suitable for producing studies on intersectionality 

within the thematic area of rehabilitation in conflict. 

In this respect, the RiC framework could be used in future studies to look at 

intersectionality specifically through the components of Context and System and how 

these shape, define or influence Services and, more specifically, the workforce with all its 

intersecting identities, and of course how all these together then in turn shape, define or 

influence the Population with all its intersecting identities that needs and uses 

rehabilitation services. The same is true of a bottom-up approach, which looks at how the 

identities of service users and providers shape the way services are delivered, how they 

influence systems, and how they maintain or change contextual factors such as culture, 

attitudes and behaviour. 

In relation to the other conceptual frameworks discussed, the RiC framework offers a 

unique perspective on rehabilitation in conflict within what is directly described in the 

findings of this thesis or what insights, implications and interpretations are derived from 

those findings. It is inspired by and therefore builds on other conceptual frameworks, but 

it does not replace, complement or elaborate on existing frameworks.  

Its creation was deemed necessary to embed and make sense of the findings of this work, 

as none of the other conceptual frameworks were simultaneously concise and complete 

enough to describe rehabilitation in conflict.   
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10.4 The RiC Framework in Detail 

10.4.1 Context 

“The situation within which something exists or happens, and that can help explain it” or  

“the interrelated conditions in which something exists or occurs” are how the Cambridge 

and Merriam-Webster dictionaries define context (Cambridge Dictionary, 2023; Merriam-

Webster Dictionary, 2023).  

These very broad definitions underpin what the RiC component "Context" encompasses in 

this thesis, namely three layers: Geopolitical circumstances, environment (which does not 

refer to the natural world, but to the overall situation in a context), and culture, see 

figure 10-3. 

The thesis studies data and phenomena that are influenced and determined by the specific 

contexts where they were collected. The methodology chapter 4 and section 1.4.2 in the 

introductory chapter describe the contexts of this thesis. The term context is preferred 

over country as it is a specific context within that country that is represented by the 

quantitative and qualitative data. Tables 4-1, 4-2 and 4-3 provide country indicators to 

frame and define these contexts, for example World Bank classification, conflict history, 

population size and literacy as well as development, health and rehabilitation related 

data. Where available and relevant, those indicators could be further disaggregated by 

gender and age groups and by specific regions within a country.  

The geopolitical circumstances explain what’s called “low-resources and conflict-

affected”. The description can apply to entire countries as well as to contexts within or 

across countries, in different stages of armed conflict. It describes data from 22 countries 

(and territories) in total, yet avoids the term country as often it represents a certain 

context within that country.  

The majority of conflicts currently is protracted and defined by rather acute phases of 

conflict interchanging with ceasefire and some stability within an ongoing crisis and with 

limited prospects for peace (Kuzmanovic et al., 2019). Examples from this thesis are: 

Afghanistan (chapters 5, 6, 8 and 9), D.R. Congo (chapters 5, 8 and 9), Gaza/Palestine 

(chapter 5), Iraq (chapters 5, 6, 8 and 9), Mali (chapters 8 and 9), Myanmar (chapters 5, 6, 

8 and 9), Niger (chapters 5, 8 and 9), Somalia (chapter 5), South Sudan (chapters 8 and 9), 

Sudan (chapters 5, 6, 8 and 9), and Syria (chapter 5, indirectly chapters 8 and 9, 

Lebanon). 

The difference between protracted crises can be huge. For instance, Syria, now a 

protracted crisis, used to be a relatively wealthy, stable country with a functioning health 

system, conditions that the young state of South Sudan never experienced (Taleb et al., 
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2015; Wakabi, 2011). The LMICs India (chapters 8 and 9) and Pakistan (chapter 5) are 

countries with a cross border protracted crisis on their territory, the Kashmir conflict 

(Ganguly et al., 2019). Another context are so-called frozen conflicts like in Western 

Sahara (chapters 5, 8 and 9) whose population is living on Algerian ground in a state of 

limbo as foreign aid-dependent refugees for generations (Sansanwal and Kamath, 2020).  

There are countries that may experience natural disasters and hazards including 

earthquakes, floodings, droughts or locust invasions and frequent, poorly contained 

epidemics such as HIV, Ebola, Cholera, Zika, and Covid-19, exacerbated by climate 

change, which is affecting the most vulnerable first (Ahmed et al., 2021; Debarre, 2018; 

Gunaratna, 2018; International Federation of the Red Cross and Red Crescent Societies, 

2009; United Nations Office for the Coordination of Humanitarian Affairs (OCHA), 2021). 

Such events do not fall under the ICRC’s mandate and hence, under this thesis’ 

investigation, but often they affect countries in armed conflict and pose an additional risk 

as they may intensify the fight for resources and livelihood (International Committee of 

the Red Cross, 2020d; Mach et al., 2019; The Robert Strauss Center for international 

security and law, 2016). An exception in this thesis is Madagascar (chapters 8 and 9) with 

no recent armed conflict, but an ongoing crisis linked to climate change (Rakotoarison et 

al., 2018; Weiskopf et al., 2021). 

Natural hazards and disease outbreaks may occur more often in countries that devote 

resources to armed conflict and less to risk mitigation of other disasters. An additional 

factor are insufficient road or labour safety measures resulting in accidents and injuries 

(Onywera and Blanchard, 2013; World Health Organization, 2022g; Wu et al., 2018).  

Generally, all countries studied in this thesis have a history of above-average occurrence 

of man-made or natural disasters. 

Crisis scenarios drag surrounding countries and entire regions into a vicious circle – conflict 

spillover risk is higher in regions of ongoing armed conflict (Carmignani and Kler, 2016; 

Dirienzo and Das, 2017). Furthermore, neighbouring countries or contexts within countries 

become indirectly conflict-affected when faced with an influx of refugee populations, e.g. 

Lebanon (chapters 8 and 9) and Niger (chapters 5, 8 and 9). Other contexts are post-war 

states like Cambodia (chapters 5, 6, 8 and 9), which is dealing with massive landmine and 

cluster munition contamination decades after ceasefire (International Campaign to Ban 

Landmines – Cluster Munition Coalition (ICBL-CMC), 2021a, 2021b). A study context with a 

relatively stable post-war situation was Ethiopia (chapters 5, 8 and 9), whose current 

conflict context started after finishing the data collection for this thesis (Harter, 2022). 

There are low-resource countries which prepare for contingencies, aware that they may 

become part of a conflict including Benin (chapters 8 and 9), Ivory Coast (chapters 8 and 
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9), Togo (chapters 5, 8 and 9), and the highly volatile Guinea-Bissau (chapters 8 and 9). 

Apart from occasional internal crises, these states are affected by conflicts in the region. 

Their greatest challenge is Islamic terrorism, which keeps them on heightened alert and 

causes them to devote resources and energy to the threat of terrorist attacks and even 

armed conflict (ISSAfrica.org, 2022). 

Altogether, the scale of contexts in this thesis is broad. A few states represent relative 

stability, predictability and prosperity, emerging economy, or democracy; on the other 

end of the scale are countries that experience extreme poverty, low development status 

and breakdown of systems, as shown in the usual country classifications and indicators 

(The World Bank Group, 2021; 2022; United Nations Development Programme, 2022b; 

World Health Organization, 2022h).  

The described circumstances of environment and culture are laid out in the qualitative 

parts of the thesis (chapters 8 and 9) and indirectly also recognised in the quantitative 

data (chapters 5 and 6). 

Generally speaking, a number of scenarios characterize the environment and overall 

situation, the “big picture”, in these contexts, all impacting on population health, on 

rehabilitation needs and services: corruption, destroyed infrastructure and homes, rural 

and urban poverty combined with crime and violence, and displaced populations (United 

Nations Office for the Coordination of Humanitarian Affairs (OCHA), 2021; Williams et al., 

2018). Poor security affects access to healthcare in two ways – it prevents populations in 

need from accessing services and health workers from reaching these people (Debarre, 

2018).   

The concept of culture within contexts includes the definition of identity and the 

perception, or stigmatisation, of disability and can show huge variations between different 

societies (Babik and Gardner, 2021; Henrich et al., 2010).  

Contexts are also defined by traditions, values, beliefs, spirituality and resilience of their 

inhabitants (Ungar, 2013). The gender aspect may be decisive for the acceptance of 

rehabilitation as a scoping review on amputation management in Asian LMICs showed 

(Sayeed et al., 2021). Another layer within “culture” is how the ideas of active 

rehabilitation, independence and individual health management are interpreted and 

accepted (Sandin, 2015).  

It may be argued that it is the people in a context who establish and maintain a culture 

and who live in certain traditions and beliefs around gender and disability, etc. In the RiC 

framework these elements are grouped under context, aligned to what the ICF model 

refers to as ‘environmental factors’ (World Health Organization, 2001). 
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Figure 10-3. The Ric component “Context” in detail 

10.4.2 Systems 

In the RiC framework, the component “Systems” is defined by a collection of mechanisms. 

Broadly speaking, this refers to systems that - in a functioning state or a union of states - 

would be held together by the state or the union. In other words, they are the matters, 

affairs and responsibilities of the state, which are usually reflected in ministries, but 

which can also be partially or fully supported, taken over and replaced by private actors, 

informal entities, civil society and other organisations and institutions (Bundesministerium 

des Innern und für Heimat, 2023; Deutscher Bundestag, 2008; European Commission, n.d.; 

European Union Agency for Fundamental Rights, 2015; Presse- und Informationsamt der 

Bundesregierung, 2023; World Economic Forum, 2018). In a functioning state, such 

mechanisms that form together systems are subject to legal or historically and 

traditionally understood and respected regulations. While these systems are a part of any 

state or region, they are confronted with complex challenges in low-resource and conflict-

affected contexts. 

Systems, like context, have a major influence on the participants of the four studies, 

rehabilitation users and providers, see figure 10-4. Although not assessed by a specific 

research question, the state of context and systems was a result of the quantitative 

studies where health conditions and waiting times indicated the typical conflict-affected 

settings, e.g. service users with Polio sequelae, nontraumatic amputation at young age 

and years of delay between amputation and first access to rehabilitation. It was directly 

discussed by FGD participants who pointed out repeatedly how context shaped the way 

geopolitical circumstances environment culture
armed conflict (acute, 

protracted, frozen)
poverty, corruption, political 

instability
identity, lifestyle, beliefs, values, 

traditions, faith

displacement (spillover effect) violence, fear, mistrust gender
post-war broken infrastructure disability

low resources ... physical activity, ‘independence’
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they learned and worked, how context impeded their study opportunities, their 

connectivity, and how systems blocked their careers. Participants’ description their 

rehabilitation user characteristics revealed the defining nature of contexts and systems, 

for example sections 8.5.2 and 9.5.7. 

In their state of fragmentation, systems may appear more difficult to recognise, but 

therefore all the more important to understand. 

The impact of armed conflict on every conceivable system of society and state has been 

studied extensively – the following section is limited to a few key aspects.  

There’s the governmental systems whose functioning can vary greatly between different 

contexts, but also between different ministries in the same context. Often, interlocutors 

at ministerial level are lacking, have other priorities or high turnover (Norwegian Refugee 

Council and Handicap International, 2016). In a context like the Sahrawi refugee camps in 

Western Algeria, one may attend meetings with “ministerial representatives” of a non-

officially recognised state within the borders of another state (Barth, 2017).  

The multiple challenges of the health system have been detailed in chapter 2. High, 

urgent and complex needs including for rehabilitation provision are met with low supply, 

which further exacerbates the lacking functioning of an overwhelmed health system. 

Clinical presentations requiring rehabilitation will be pre-existing conditions that were 

deteriorating or further developing, plus multiple physical and psychological trauma 

accumulated at different points in time. The population in need struggles with the five 

dimensions of access, affordability, accessibility, availability, accommodation and 

acceptability (Obrist et al., 2007; Penchansky and Thomas, 1981). Cultural concepts and 

beliefs around disability may be stigmatizing, hindering the development of rehabilitation 

policies. The workforce is lacking in quantity and quality and rehabilitation professionals, 

if existent, may have left the country, or been killed in conflict (Debarre, 2018). 

The same applies to other systems: Primary and secondary education are weakened by 

conflict (Poirier, 2012). The lack of qualifying professional training in-country (Agho and 

John, 2017) may cause people to go abroad, in many contexts an important barrier for less 

privileged persons or women, see participant contributions in section 8.5.5.(b)., for others 

a chance to emigrate and work elsewhere – a phenomenon that is also due to the poor 

career opportunities in the domestic systems (Hossain, 2020). Limited job chances on the 

market or undervalued, underpaid positions challenge workforce retention and affect local 

economy, as demonstrated by quotes in section 8.5.5.(e). 

War, especially long-term conflict, and crises fragilise social and economic systems with 

significant consequences, especially for vulnerable people (International Committee of the 
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Red Cross, 2016; Kuzmanovic et al., 2019; The World Bank Group, 2017). Participants 

discussed this in 8.5.2. 

Additional systems and organisations play a role. There are the powerful international 

organisations, driven by a mix of needs, own interests and obligations towards donors 

(Hafner-Burton and Schneider, 2019; The New Humanitarian, 2022; Valadez et al., 2020). 

Their activities are crucial for the survival of millions of people as they support, sustain, 

subsidise or supersede dysfunctional state systems (International Committee of the Red 

Cross, 2021c; Organisation for Economic Co-Operation and Development, 2018; United 

Nations Office for the Coordination of Humanitarian Affairs (OCHA), 2021), though, not 

without the risk to also cause harm (Aloudat and Khan, 2022; BBC News, 2021; Currion, 

2020; Ground Truth Solutions, 2022; Sandvik et al., 2017). 

A phenomenon in fragile states, for instance, is that humanitarian aid organisations build 

systems within systems (Baldursdóttir et al., 2018). They may be(come) influential 

employers in a location, thus contributing to economic security and stability for hundreds 

of staff and their families. This is of immense importance to counteract brain drain, but it 

can create dependencies rather than fostering sustainability: the salary gap between local 

wages and those paid by international organisations likely weakens local initiatives that 

would be so fundamental for development (McWha-Hermann et al., 2021; Shinwari et al., 

2021). External support may counteract a total system collapse, but it can also mean 

further fragmentation, which is explained by the way international organisations operate. 

Most have own selection and specialization criteria, “vertical programmes” focusing on 

selected health issues rather than a sustainable public health approach (McCoy et al., 

2009; Philips and Derderian, 2015; Regan et al., 2021). The impact of foreign aid on 

conflict and stability is discussed controversially and evidence suggests it may increase 

insecurity (Zürcher, 2019). 

Low-resource and conflict-affected contexts have systems sustained by communities, 

clans, families, the church, and traditional healers (Ennion and Rhoda, 2016; Krah et al., 

2018; Olivier et al., 2015). The informal sector is particularly important in many countries 

with weak central governance. South Sudan’s ICRC-supported PRCs, for instance, have a 

catering service for inpatients that is run by a local initiative – a group of women with 

disabilities (Barth, 2019b).  

In addition, there’s the private healthcare sector and other private actors interacting with 

or taking over state systems (Baru, 2013; Hanson et al., 2008; International Peace 

Academy, 2001; Slim, 2012). 

The longer a conflict, the more challenging the circumstances and the more fragile its 

systems. The countries adjacent to conflict who have to manage an influx of 
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physiologically and psychologically traumatised people, often in addition to poorly 

managed long-term health conditions, face considerable challenges to their health 

systems and consequences for host population health (Akik et al., 2019; Aygün et al., 

2020; Baez, 2011; Terye, 2021).  

Where weak governance meets strong culture and tradition, some of the less formal or 

prominent systems such as family care and traditional medicine can play an important, 

influential role (Dalglish et al., 2019; Iemmi et al., 2016; Levin, 2006; Towns et al., 2014). 

The restrospective quantitative and the qualitative data of all four papers reveal details 

on this cobweb of systems, in which the populations studied in this thesis, the users as 

well as the providers (part of the “services” component), live. 

The fragmentation inherent to protracted conflict is so complex that all potential factors, 

the interacting system dynamics and the possible hierarchies, should be kept in mind when 

aiming to understand and develop rehabilitation there.  

With regard to the health systems building blocks framework, certain aspects on the 

systems level are not considered here as they were not subject of the thesis. They include 

governance and leadership, financing and health data, as also discussed by Cieza et al in 

their paper about health policy and systems research in rehabilitation (Cieza et al., 2022). 

 

 
Figure 10-4. The RiC component “Systems” in detail 
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10.4.3 Population 

The population in need of rehabilitation presents with various forms of disability, conflict-

caused impairment and poorly managed health conditions, a result of lacking health 

promotion, prevention and treatment, see chapter 2. Barely contained epidemics, 

communicable and neglected tropical diseases, where rehabilitation needs are often 

overlooked, are adding to war-related trauma (Kuper, 2019; Landry et al., 2020; World 

Health Organization, 2021f). People with disabilities are particularly vulnerable due to the 

difficult context and weak health systems. They are likely to have lower levels of 

education and socio-economic status. This is exacerbated when other factors such as 

female gender, young or old age contribute to their vulnerability, which in turn makes 

them more susceptible to disability and to difficulties in accessing healthcare (Matin et 

al., 2021; Moodley and Graham, 2015). 

Persons in need of rehabilitation services may have faced forced displacement and 

separation from their families whilst living in unfamiliar and unsafe households, where 

health promotion programmes, physical activity and healthy diet are challenging to access 

and adhere to (Cotroneo, 2017; McNatt, 2020). 

The prevalence of congenital neurodevelopmental disabilities can be high in settings of 

poor maternity, neonatal and paediatric care and of traditions of consanguinity, another 

example for the intersection between population health, weak systems and contexts of 

strong traditions (Merten, 2019). 

Persons may show up in late stages of their conditions when the rehabilitation potential is 

considerably reduced, which further limits the impact of rehabilitation, but also the 

perception of rehabilitation by the population, other healthcare professionals and decision 

makers. 

The big burden of NCDs worldwide and particularly in LMICs is exacerbated in conflict 

where adequate NCD management is challenging (McNatt, 2020). Chronic conditions and 

consequences of lifestyle in an industrialised world make up current and future global 

health challenges and do not stop at conflict-affected countries. Sedentary way of life, 

unhealthy diets, lack of physical activity, mental health conditions, ageing populations are 

increasingly becoming a reality there (Hossain et al., 2019; Musaiger et al., 2016; Patel 

and Prince, 2001; Shetty, 2012).  

The thesis provides details on patient populations from various viewpoints including 

demographic and clinical details (chapters 5 and 6) and qualitative descriptions of 

rehabilitation users from different contexts, their carers and families (chapters 8 and 9), 

see figure 10-5. 
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In addition, there are other aspects on the population level that were outside the scope of 

this thesis. They include autonomoy and awareness of people who need rehabilitation 

services, and their financial means to afford those. 

 

 

Figure 10-5. The RiC component “Population” in detail 
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structure is the most likely place where rehabilitation professionals can be found, but they 

are not always linked to public hospitals. This thesis describes mainly such external 

autonomous rehabilitation units, namely ICRC-supported rehabilitation centres (chapters 5 

and 6).  

The scarcity of rehabilitation professionals worldwide is a phenomenon that has 

increasingly received attention (Agho and John, 2017; Gupta et al., 2011; Jesus et al., 

2017). In low-resource and conflict-affected settings it is even more pressing where 

increased needs meet the least resources (World Physiotherapy, 2022). 

Other typical factors in terms of rehabilitation workforce may include low quality and 

motivation with the poor working conditions and professional perspectives exacerbating a 

significant rural/urban discrepancy (Bello and Adegoke, 2018). 

Multidisciplinarity is a key concept of rehabilitation and research suggests that it is 

particularly effective for complex conditions (Guzmán et al., 2001; Handoll et al., 2021; 

Khan et al., 2015b; Trabacca et al., 2016; van Rooijen et al., 2019), see 11.5.3. In low-

resource settings, however, multidisciplinary rehabilitation still has a long way to go (Anh 

et al., 2021; Ennion and Rhoda, 2016; Ilyas and Rathore, 2020). The perspectives of the 

physiotherapy workforce with regards to the services component as well as their 

professional and demographic profiles are included in the qualitative papers (chapters 8 

and 9). 

Aspects of the services component outside the scope of this thesis include accessibility of 

facilities, availability of equipment needed, knowledge and attitutes of healthcare 

workers. Key to this component are “accessible, equitable and user-centered service 

delivery models that integrate rehabilitation within all levels of care” (Cieza et al., 

2022). 
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Figure 10-6. The RiC component “Services” in detail 
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framework 
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The following methodological steps are suggested, taking into account both paths of 

further developing and validating the RiC framework and, alternatively, developing it into 

a general framework on healthcare in conflict: 

Application of the Delphi method to consult experts who live or work in countries 

of conflict and who represent the four components. This includes  

i. persons (representing “Systems”, “Services” and “Population”) from 

different contexts for the component “Context”, 

ii. policy makers and employees from national and international organisations 

for the component “Systems”, 

iii. rehabilitation/ healthcare providers and rehabilitation/ health service 

researchers for the component “Services”, 

iv. rehabilitation/ health service users, patients and their families and 

caretakers for the component “Population”. 

The experts will be identified by purposeful sampling and included via a call for 

participation circulated in relevant journals, international organisations active in 

rehabilitation/ healthcare in conflict, existing in-country networks, and snow-ball 

sampling. 

Expert opinion will be sought using online surveys and potentially online interviews 

and focus group discussions. 

Main expected output will be expert agreement on a rehabilitation/ healthcare in 

conflict framework including definitions of the four components and their 

interrelation, purpose and use of the framework 

Publication and dissemination. 

This could provide a platform for further outputs and outcomes. For example, the 

description of indicators for each component to develop a situation analysis manual in the 

tradition of systems thinking, where the mutual impact of the four components is the key 

aspect, to be used as baseline and follow-up evaluation before, during and after 

interventions (World Health Organization, 2009). Further output could include the 

development of a monitoring and evaluation process for rehabilitation/ healthcare 

interventions in conflict contexts. 

If used in form of a situation analysis or monitoring and evaluation process, the framework 

should inspire systems thinking to drive rehabilitation / healthcare programming and, as a 

consequence, policy. Likewise, it can be used for systems thinking in research about 

rehabilitation/ healthcare in conflict, both for quantitative approaches on interventions as 

well as for qualitative approahes using the framework as a theory for (deductive) data 

analysis.   
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11 Chapter 11. Discussion 

 

 
Figure 11-1. Orientation chapter - overall thesis 
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engaged in local or global rehabilitation sector strengthening as clinicians, teachers, 

managers, researchers, policy makers, and professional association representatives. 

 

 

Figure 11-2. Key findings within each component of the RiC framework 
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11.2 Context: Summary of Findings – Literature – Implications – 

Recommendations 

11.2.1 Overview, Depth, and Diversity from a Mixed Methods Perspective 

The quantitative and qualitative data provided both a broad overview as well as deep 

insights into the realities of the rehabilitation sector in 22 countries in Africa, the Middle 

East and Asia. Of these countries, 18 were represented in more than one study and ten 

explored using a mixed methods approach. The large majority of data were collected in 

conflict-affected countries including contexts rarely researched before.  

It was important to close this research gap, particularly as a number of initiatives around 

global rehabilitation, notably on its integration within health systems, have been launched 

before and throughout this PhD, see chapter 1 (Jesus and Landry, 2021; Rauch et al., 

2019; World Health Organization, 2017a, 2017c, 2017e, 2019e). Research in the sector, 

publications and social media posts have increased (Jesus et al., 2020). It can be assumed 

that there is considerably more global awareness now. However, these initiatives are of 

limited use for complex contexts. The unpredictable nature of protracted crises means 

that there is no linearity or plannability. This challenges the logical process as suggested 

for the application of Rehabilitation 2030 tools.  

As much as research output has grown over the course of this thesis, most of it 

concentrates on LMICs of a certain stability (Kleinitz et al., 2021; World Health 

Organization, 2021g). The more extreme settings and particularly the protracted crises 

that are subject of this thesis, remain underrepresented on the global landscape of 

rehabilitation research. 

Van Zyl et al’s scoping review (2021), which aims to analyse descriptions of ‘low resource 

settings’ from published literature, outlines the heterogenity and complexity of low-

resource settings indicating that any future research needs to map a range of contexts and 

this enormous diversity of circumstances. 

In this thesis, diversity of context was reflected population demographics, health 

conditions and causes, living environment, length and extent of ICRC support (chapters 5 

and 6), as well as in FGD participants’ contributions to rehabilitation sector development 

and rehabilitation outcome measurement (chapters 8 and 9). Participants kept coming 

back to context to frame their contributions, to compare settings, discuss transferable and 

contrasting findings and learn from one another (chapters 8 and 9). The findings indicate 

that it is impossible to look at rehabilitation as a sector and interpret data without using 

the context lens. 
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11.2.2 Context Affects Rehabilitation Needs and their Addressing 

The data on preventable disabilities including polio sequelae (chapter 5), NCD-related 

major amputations (chapter 6) and cerebral palsy due to poor maternal care (chapters 5 

and 8) point to health system failures, and the data on conflict-caused amputations to the 

impact of war on health (chapter 6). Amputations from occupational or traffic accidents 

due to lack of safety policies are also context related (chapter 6). The volatility of conflict 

history and the lack of infrastructure challenging access to and for populations and 

availability of services became visible in the long delay to start amputation rehabilitation 

(chapter 6). Women with amputations from urban areas were significantly more likely to 

attend than those from rural areas (chapter 6). Similar findings were elaborated by FGD 

participants who reported of remote regions from which it took days to reach the few 

urban rehabilitation services or of patients who had to be flown in to get services 

(chapters 8 and 9). These findings show that context, in combination with other factors, 

can be a cause for health inequalities, a finding that is established in numerous studies 

including cerebral palsy, amputation and injuries (Hughes and Ebadat, 2017; Naidu et al., 

2021; Ogunlesi et al., 2008; Tseng et al., 2018), as well as other health sectors 

(Ghanbarzadegan et al., 2021; Joseph et al., 2018).  

The relationship between context, disabilities and resulting needs and (in)availability of 

services was discussed in the 2011 world report on disability and again in the recent global 

report on assistive technology confirming its ongoing significance (World Health 

Organization, 2011; World Health Organization and United Nations Children’s Fund 

(UNICEF), 2022).  

Context also affects availability of services and access in both directions - access to 

services for the population as well as access of service providers to the affected people 

(Debarre, 2018). 

 

11.2.3 Context Shapes the People Living in It 

Context was a theme on its own in the qualitative findings illustrating its influence on 

rehabilitation services (chapter 8). Many of the represented countries face challenges with 

regards to rehabilitation sector development, which can be attributed to contextual 

circumstances on a political level, such as acute armed conflict (chapters 5, 6 and 8), 

down to personal level, such as lack of access to current evidence for rehabilitation staff 

(chapter 8).  

A qualitative study reported of an “overwhelming influence of “context”” on how ethical 

issues are experienced and reported by physiotherapists worldwide (Sturm et al., 2022). 
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Context restricts professional development, but because of that, it also builds the broad 

range of skills of the rehabilitation workforce and strengthens their understanding and 

commitment as the qualitative data revealed (chapters 8 and 9). Aspects like identity, 

purpose and behaviour, understanding and perception of rehabilitation are shaped by the 

context in which people, users and providers, live (chapters 8 and 9). 

Qualitative studies with HIC rehabilitation professionals who were deployed, most 

probably by choice, to rural or war contexts come to similar conclusions (Adams et al., 

2015; Roots et al., 2014; Rowe and Carpenter, 2011; Sheppard, 2008). A broad skills 

range, high commitment, overload and ethical dilemmas were reported, but to the 

author’s knowledge, this research is the first to explore perspectives of physiotherapists 

actually belonging to such contexts and cultures, and providing valuable insights as to how 

the contextual constraints have shaped their determination, skills and knowledge. 

 

11.2.4 Context Affects Data, Research and Rehabilitation Outcomes    

This thesis in itself is a proof for how context affects data collection and research.  

War and political volatility influenced data collections and the resources needed for it, 

such as a certain stability regarding digital infrastructure and skilled staff availability. This 

is reflected in the differences between the data collections of the each participating PRC 

and also in the non-participation or exclusion of others (chapter 5).  

The value of such a collection becomes clear when considering the general lack of 

research and the challenges around data collections from fragile contexts including 

population trust and cooperation, data protection, quality and ethics as described in 

papers from various conflict regions (Axinn et al., 2012; Cohen and Arieli, 2011; Devkota 

and Teijlingen, 2019; El Achi et al., 2019; Woodward et al., 2017).  

Also the composition of FGD participants was influenced by context, in this case the 

capacity to travel and attend (chapters 8 and 9). The problem of travel and visa 

restrictions and conferences being held in HICs is an important obstacle, in addition to the 

requirement of sufficient English and research skills as a recent systematic review on 

conference attendance of participants from LMICs has shown (Velin et al., 2021).  

Context is therefore a barrier for professionals in their thirst to learn and to carry out 

their own research (chapters 8 and 9). It influences user adherence to follow-up 

appointments and, thus, the validity of outcome measurement (chapter 9).  
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11.2.5 Implications & Recommendations Context: Understand and Respect 

It is critical to be aware of contextual realities as a determining factor that guides the 

actions at all other levels. Rehabilitation approaches, research, standards, outcome 

measures and ethical frameworks need to consider the diversity of circumstances between 

and within countries, between rural or urban, stable or disaster- and conflict-prone 

environments, or between different ethnic groups with different lifestyles and health 

problems. The success of rehabilitation service development will depend on the ability to 

adapt to local context. The goal is to understand the context to the extent that the best 

can be sought and achieved for the persons who need or offer rehabilitation services. It 

can be assumed that it is precisely the complexity of circumstances such as political 

instability, travel restrictions, lack of representative workforce that denies the 

represented contexts a more active role in the development of global rehabilitation. Their 

underrepresentation is reflected in professional consensus meetings on international level, 

as meeting reports reveal (World Health Organization, 2019e, 2019a, 2017f). 

The qualitative papers of this thesis showed how constructive the exchange across 

contexts was for participants, also because their usual interlocutors and partners tend to 

come from Northern, high-resource or from neighbouring countries. Finding own 

experiences confirmed by others or contrasting impressions against each other is 

extremely important to distinguish between necessary contextual deviations and the broad 

lines where low-resource and conflict-affected contexts align. For professionals at the 

global level, this underlines the importance of constant exchange with local professionals 

while for the latter it means raising their voices when contextual adjustments are needed. 

It requires energy and patience from all involved to convey and respect contextual 

differences in rehabilitation development. However, seeing diversity as a strength and 

resource rather than a limitation helps to appreciate these efforts as constant learning 

opportunities. 

To conclude, the findings confirm that context influences all other components of the RiC 

framework. Systems, populations and services are determined by context and may in 

return contribute to aspects that define a context, as elaborated in the following 

paragraphs.   

The local contextual level, inserted into the framework of commonly agreed universal 

values, standards, rights and policies, is critical to understanding and advancing 

rehabilitation in challenging environments and, thus, globally. 
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11.3 Systems: Summary of Findings – Literature – Implications - 

Recommendations 

Systems play a role in all papers with context-dependent shortcomings revealed by the 

retrospective data (chapters 5 and 6) as well as by participants’ contributions (chapters 8 

and 9). 

 

11.3.1 Health Systems  

Health systems are naturally the most important component, but never without the 

connection to other systems and “extra-health” factors. Where quantitative data of this 

thesis unveil indicators for broken health systems such as young age at major, NCD-caused 

amputation, long waiting times to start rehabilitation (chapter 6), Polio sequelae and 

other preventable health conditions (chapter 5), the qualitative data clarify and specify 

these or other shortcomings including lack of workforce and rehabilitation structures, 

delayed access for populations and health literacy challenges (chapters 8 and 9). These 

findings cannot be attributed to building blocks of health systems only. It is the 

interaction of systems within complex contexts that leads to such outcomes, as also 

described in literature on protracted conflict and in related health systems research 

(International Committee of the Red Cross, 2016; Kuzmanovic et al., 2019; Woodward et 

al., 2017). 

 

11.3.2 Education Systems 

While not explicitly explored in this thesis, weak education systems influence users and 

providers. They are the reason for the poor understanding of affected populations of their 

health conditions and of rehabilitation processes as reported in chapters 8 and 9. Health 

literacy, a research field on its own, is related to behaviour and outcomes of interventions 

and has been identified as a main social determinant of health  (Kickbusch et al., 2013; 

Liu et al., 2020; Nutbeam and Lloyd, 2021). Health literacy interventions were found 

successful for NCD management in LMICs (Heine et al., 2021). The link between armed 

conflict and the neglect and deprioritisation of education systems in addition to a 

significant lack of professional educaton institutes explain also the findings from chapters 

8 and 9 discussing literacy challenges of user populations (Agho and John, 2017; Poirier, 

2012). The lack of in-country training and CPD opportunities, teachers’ competencies and 

updated teaching methods were a source of frustration for the FGD participants, which 
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illustrates how ineffective education systems impact and further destabilise health 

systems (chapter 8). 

 

11.3.3 Social Systems 

In many countries the rehabilitation sector sits within social ministries (chapter 8), 

possibly one reason why the FGD participants proved to be knowledgeable about inclusion 

and socio-professional reintegration of PwD and considered this part of their duties as 

physiotherapists (chapters 8 and 9). The neglect of rehabilitation, its lacking integration 

across multiple levels of care and its exclusion from health systems weigh heavily on social 

systems. Numerous publications have shown the link between poverty and disability, 

which is also attributed to access barriers to health and rehabilitation services (Banks et 

al., 2017; Bright et al., 2018; Filmer, 2008; Kuper and Heydt, 2019; Matin et al., 2021). 

FGD participants stated if rehabilitation was better prioritised in many contexts, a greater 

proportion of disabling health conditions could be prevented or treated to promote 

functional capacity and active working lives for affected populations, thus discharging 

social systems (chapter 9). This experience, shared by many participants, still lacks 

evidence stemming from challenging contexts whereas the economic and societal benefit 

of rehabilitation is well studied in HICs (European Physical and Rehabilitation Medicine 

Bodies Alliance, 2018).  

11.3.4 Economy 

Another element in direct link with health systems is the economic system including the 

labour market. Lack of job perspectives drives workforce ouf of the country as discussed 

by physiotherapists in chapter 8, further damaging not only health systems, but also an 

already weak economy. Braindrain and workforce retention as a key barrier to UHC have 

been researched and discussed for other health professions (Aluttis et al., 2014; 

Bonenberger et al., 2014; Hossain, 2020; Russell et al., 2021). The economy is furthermore 

affected by the large proportions of young rehabilitation users with permanent disabilities 

and by long waiting times for rehabilitation affecting work capacity and socio-economic 

status (chapters 5 and 6).  

 

11.3.5 International Actors  

The weakness and fragmentation of systems is also shown by the presence of international 

organisations acting as the backbone of rehabilitation services in conflict-affected 
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countries. Years, sometimes decades of presence and support as revealed in the database 

(chapter 5) indicate that such foreign actors have become institutions within a country 

with an impact going way beyond humanitarian relief. This concerns the entire aid sector 

and is due to the protraction and increasing complexity of present day conflicts. It is 

subject to ongoing discussions and publications on the humanitarian-development nexus 

(Kuzmanovic et al., 2019; Red Cross EU Office and International Committee of the Red 

Cross, 2018; Spiegel, 2017; The New Humanitarian, 2020; World Health Organization, 

2021h).  

The ICRC, for example, can be considered a highly influential system on its own. Its 

Physical Rehabilitation Programme made this research possible. It finances services that 

affected populations could never afford, sponsors and technically supports the 

development of rehabilitation workforce, but was also discussed critically for its 

bureaucracy and lack of contextual adaptability as the FGDs on outcome measures 

revealed (chapter 9). 

 

11.3.6 Private and Informal Systems 

Findings also showed what happens if physiotherapy and rehabilitation are not part of 

mainstream public health services or if job conditions are poor: physiotherapy workforce 

tends to get absorbed in urban private physiotherapy practices (chapter 8), a development 

which contradicts the idea of rehabilitation as a multidisciplinary universal health service 

on all levels of the continuum of care. This important finding has been neglected in the 

literature. There is no information available on proportions of private services, their 

impact on population health and countering measures that would encourage rehabilitation 

professionals to work outside the urban centres in public services. 

Informal systems are represented in this thesis by the mention of traditional healers 

(chapter 8). Depending on context, they may constitute another powerful system, which is 

why their value, their roles within the health system and their integration have been 

subject to numerous studies in similar contexts (Babatunde, 2018; Ennion and Rhoda, 

2016; Keightley et al., 2011; Krah et al., 2018; Li et al., 2020; Ramchundar and Nlooto, 

2020; Towns et al., 2014). 

The unpaid care burden of family members, mostly women, in a household with people 

with disabilities, e.g. children with cerebral palsy (chapters 8 and 9), is an informal 

system that relieves other systems but also denies informal carers the opportunity to seek 

employment. This is another important area for research (Thrush and Hyder, 2014; 

Vadivelan et al., 2020). 
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After all, private, traditional and informal healthcare contribute to public health, albeit 

barely regulated, and are thus part of a country’s health system in a broader sense.  

 

11.3.7 Rehabilitation within Systems – Conclusion 

The findings have shown what happens to populations when health systems are broken. 

Consequences of this were preventable disabilities such as Polio sequelae, chapter 5, and 

T2D related amputations at young age, chapter 6. Further consequences were more severe 

forms of disability, such as major amputations due to T2D and long waiting times to access 

rehabilitation, chapter 6. Another indicator of broken health systems were lacking 

multidisciplinary rehabilitation services at various care levels as discussed in chapter 8, 

which furthermore points to a neglected rehabilitation sector. The status of a 

rehabilitation sector that is not prioritised and fully integrated within health systems was 

subject to discussions in chapter 8 and led to the main theme advocacy and awareness 

raising to adress this.  

Altogether, the findings demonstrate how rehabilitation services are affected by a 

multitude of differently functioning systems. The rehabilitation sector is often dispersed 

across different systems, can be part of the health or the social system, belong to 

international organisations and private healthcare systems. It is affected by the education 

and economic systems of a given context. A part of the rehabilitation service workload is 

absorbed by informal systems, such as communities or family support. 

 

11.3.8 Implications & Recommendations Systems: Influence to Integrate and Invest 

Echoing the voices of physiotherapists from chapter 8, an important implication at the 

systems level is thus the need to work towards a full integration of rehabilitation within 

health systems. However, developing rehabilitation in any context is also a matter of 

timing and of understanding when a context is ready for a next step, such as negotiations 

on government level for aligning with the WHO rehabilitation 2030 agenda. Myanmar and 

Bénin are examples from this thesis in such a process (Kleinitz et al., 2021; World Health 

Organization, 2019b). In countries that are sufficiently advanced, efforts should focus on 

advocacy to best influence and accompany this integration using multi-stakeholder 

networks and the tools developed by the WHO (Rauch et al., 2019; World Health 

Organization, 2017f, 2019a). Also publications from other actors on this topic provide 

guidance (Global Rehabilitation Alliance and Humanity & Inclusion, n.d.; Handicap 

International, 2015; Skempes et al., 2022).  
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Nevertheless, given the bleak perspectives of certain countries, this cannot remain the 

sole expected outcome there. Aiming at health systems integration may not be a 

reasonable scenario in such contexts, either because health systems are too broken to 

serve as a basis for rehabilitation development or because priorities are so different that 

it does not matter under which ministry rehabilitation continues to be neglected. In many 

of the included countries a true integration within health systems or an official WHO 

collaboration remains unlikely for any foreseeable future. Certain crises are anticipated to 

go on for decades to come, even further deteriorating. Therefore, solutions on systems 

level to address rehabilitation needs will have to be compromises and confluent 

approaches.  

Some FGD participants described rather divided forms of service provision, see sections 

8.5.2, 8.5.5 (a), 8.5.6. This can be an informal, potentially harmful system rather than a 

sector where people access formal services only after all other attemps to rehabilitate 

functional deficits have failed.  

Participant contributions indicated what may apply to many fragile contexts - a 

rehabilitation sector that operates in a fragmented way, dispersed across a country’s state 

and private as well as international organisations.  

The lack of recognition and prioritisation are so far-reaching that rehabilitation potential 

remains largely unused and needs unmet. The task is to design and implement measures 

that strengthen rehabilitation, nevertheless. 

Advocacy remains key and it should focus on raising awareness about rehabilitation as an 

impactful, professional, and evidence-based health sector. But for this to materialise, 

impact, professionalisation and evidence must first be established, on services level. 

Advocacy should be done with arguments that arise from the strengthening of services 

(see section 11.5).  

Besides health, there are other systems that require strengthening, notably education 

(Poirier, 2012). The lack of entry level and postgraduate education and CPD options for 

rehabilitation professions need to be adressed, also the reported poor teacher capacity, 

see chapter 8. It can be hoped that strengthening not only health but also education and 

social systems will positively impact on local markets, job chances and, eventually, 

workforce retention, but this goes beyond the scope of this thesis.  

Especially in the social sector rehabilitation has tremendous potential. Historically, 

rehabilitation is under social ministries in many of the studied countries and interwoven 

with disability work. These countries need a rehabilitation sector that can demonstrate 

what it achieves in the lives of people with disabilities by means of robust data on 
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outcomes and impact, particularly also with successful back-to-work and back-to-school 

rehabilitation, see chapter 9. This will allow advocacy for investment and recognition. 

Given the weakness of health systems, it is advisable to do advocacy across systems. All 

potential investors, be they health or social systems, international donors or private 

funders, must be made aware of the costs of neglecting rehabilitation as an essential 

health service. Awareness campaigns should highlight the consequences of non-investment 

at individual, societal and economic levels, but also provide data, stories and examples of 

successful rehabilitation investment. 

In conclusion, systems strengthening requires a systems thinking approach, see section 3.6 

(Adam and de Savigny, 2012; Peters, 2014; World Health Organization, 2009). Advocacy on 

systems levels should work towards recognizing rehabilitation as an essential health 

service, integrated within health systems where feasible, and emphasizing its strength in 

working on the interface of health-related and social aspects. The reasoning for this 

advocacy should be grounded in concrete results stemming from strengthening of 

rehabilitation service delivery, which is the domain where direct action is indicated, see 

section 11.5.  

 

 

Figure 11-3. Implications and recommendations for policy and practice within each component of the 
RiC framework 
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11.4 Population: Summary of findings – Literature – 

Implications - Recommendations 

11.4.1 Population: Diversity from a Mixed Methods Angle 

Rehabilitation users are undoubtedly a key population of this thesis, studied quantitatively 

in the studies on retrospective user data and being subject to the contributions of the FGD 

participants in the qualitative studies who reported their experiences with this population 

when providing rehabilitation services to them. 

It could be shown that a basic, but robust sex-, age-, and disability disaggregation was 

sufficient to draw wide-ranging conclusions on health systems shortcomings and provide 

recommendations for rehabilitation programming in such contexts (chapters 5 and 6). The 

qualitative findings added the narrative to these figures and painted a picture of different 

patient populations in different contexts.  

 

11.4.2 Sex and Gender 

Sex and gender patterns of rehabilitation users were contextual and high proportions of 

the disabilities of young adult males linked to armed conflict (chapters 5 and 6). 

However, throughout the study, an alarming gender gap was found among users. The low 

representation of females is unlikely to be related to conflict only, although it was 

particularly pronounced in countries with a heavy conflict history and mine presence 

(chapters 5 and 6). It was also prevalent in disabilities, age groups and geographical 

regions where a direct conflict cause is not given or highly unlikely, for example in Polio 

sequelae, where the data (34% women) showed an inverse pattern compared to 

international studies with predominantly female prevalence (Conde et al., 2009; Festvåg 

et al., 2019; Ragonese et al., 2005; Ramlow et al., 1992). 

In light of generally higher proportions of females with disability compared to males this 

suggests considerable access barriers for women and girls in the studied settings and 

constitutes a key finding of this thesis. Access barriers for women, particularly with 

disabilities, to health services have been shown in numerous studies (Devkota et al., 2017; 

Hossain et al., 2020; Human Rights Watch, 2020; Humanity & Inclusion, 2018; Humphrey, 

2016; Matin et al., 2021), complemented now by this research as a global first with 

regards to rehabilitation services, which are so essential for women with disabilities, in 

conflict-affected contexts, where female rehabilitation needs are easily overlooked in the 

face of male injury rates.  
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11.4.3 Age 

The large majority of users were young, at pre-school, school or working age. This is 

particularly tragic in countries with not only weak health, but also education, social and 

economic systems, diminishing inclusive schooling and job chances for young persons with 

disabilities.  

The low percentage of users over 60 and the continued male majority despite lower life 

expectancy compared to females warrants further investigation. 

 

11.4.4 Living Environment 

If women with amputations came from urban areas they were significantly more likely to 

attend rehabilitation than if they came from rural areas (chapter 6). Qualitative findings 

gave an insight how remote and spread out some populations live (chapters 8 and 9). 

“Hard-to-reach” in this case embraces geographical challenges as well as related financial 

barriers, health literacy and rehabilitation service awareness, in addition to the complex 

conflict-related challenges as described by Debarre (2018).  

 

11.4.5 Health Conditions, Disabilities, Rehabilitation Needs and Outcomes 

The majority of users were presenting with permanent complex disabilities, typical for 

war settings and challenged systems (Gohy et al., 2016).  

Except clubfoot, these conditions require costly, repeated, often lifelong interventions 

and specialised, multidisciplinary care. The health condition presenting in higher numbers 

than all others was amputation. 

According to physiotherapists, rehabilitation outcomes that mattered to patients and 

families were those which patients understand and can relate to (chapter 9). Data also 

suggested that a certain understanding is required for patient-reported outcome measures 

and how this may correlate with literacy, which is why they may not be the first choice for 

certain populations or require a considerable context adaptation (chapter 9). Regardless 

of patients’ education level, the use of patient-reported outcome measures merits some 

careful considerations before interpreting their results (Kwon et al., 2019). 

 

11.4.6 Personal and Subjective Factors 

User expectations, objectives and perceptions around rehabilitation and outcomes were 

discussed by physiotherapists revealing insights into various user populations (chapters 8 
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and 9). FGDs reports on health literacy of user populations indicated that rehabilitation 

gets more complicated for users who lack basic understanding of processes and outcomes 

and requires thorough patient education like an intervention itself (chapters 8 and 9).  

 

11.4.7 Implications & Recommendations Population: Include to Empower 

The findings offered a multi-country picture from the outside with rehabilitation users 

comprehensively analysed, but not consulted.  

The data revealed a lower attendance to rehabilitation among women and girls. There are 

probably other access barriers not yet investigated or understood, especially for the very 

remote groups alluded in the qualitative papers. Recent data suggest that supply of 

assistive technology for persons in need is closely related to a country’s socio-economic 

status and can be as low as 3% (World Health Organization and United Nations Children’s 

Fund (UNICEF), 2022). 

Most users presented with permanent disability requiring specialised services and assistive 

technology. These persons will remain rehabilitation users as they age and develop 

additional age- and disability-related health conditions, which is important to keep in 

mind when designing rehabilitation programmes in such settings.  

A key recommendation on population level is inclusion. This means removing the known 

barriers and searching for unknown barriers to allow equitable “health for all”, but it is 

more than that. As experts of their daily life, the affected persons should become active 

participants of decision-making processes and contributors to their rehabilitation journey. 

First, there is a need to proactively seek out women and girls in these settings, investigate 

for which reasons they are not attending and what can be done to better include them. A 

next step would be to identify other groups that may be missing due to characteristics like 

age, ethnicity or disabilities for which services are not provided in PRCs. Identification of 

vulnerable populations and addressing of needs can be planned in multiple ways, through 

proven measures laid out by expert groups (Age and Disability Consortium, 2018; Debarre, 

2018; Ridout and HelpAge International, 2016; Snow et al., 2018) and by using the 

knowledge of those accessing services to identify the more invisible ones in need, similar 

to snowball sampling (Dawood, 2008).  

A critical finding that explains the presumed existence of invisible groups is the lack of 

awareness on the benefit of rehabilitation among the general population and healthcare 

providers. Successfully rehabilitated persons could suggest methods to address this 

problem and get directly involved in awareness raising.  
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A particular focus must remain on women and girls with disabilities so that they can 

maximise their rehabilitation potential and fulfil central roles in their families, 

communities, in society and, particularly, in peace-building processes (Agbalajobi, 2009; 

Dutta, 2006; Lindsey, 2001; United Nations Security Council, 2000). 

As far as possible and based on universal human, women’s, children’s and disability rights, 

the key is to include people and communities onsite in any activity related to them. This 

entails research, interventions, outcome evaluation, and standards. Different groups, 

different contexts may require different responses. “We will not know unless we ask” – 

therefore, progress on that level depends on the inclusion of the persons onsite who did, 

continue to or who would benefit from rehabilitation services.  
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11.5 Services: Summary of findings – Literature – Implications - 

Recommendations 

11.5.1 Rehabilitation Structures 

The PRCs underlying the quantitative data and employing FGD participants are 

rehabilitation service structures that collaborate with other health structures such as 

hospitals (chapters 5, 6 and 8).  

The existence of such services is essential for the people in need and it is reassuring that 

so many persons attend rehabilitation in difficult circumstances. However, the findings 

show that people enter rehabilitation often years after the incident (chapter 6), pointing 

out massive deficiencies in rehabilitation provision, but perhaps also lack or inconsistency 

of referral mechanisms. For non-traumatic conditions and impairments, the populations 

arrive when the “damage is done”, when (preventable) disabilities are established and 

specialised rehabilitation including assistive technology become necessary.  

These PRCs are often stand-alone structures rather than an integral part of further 

primary, secondary or tertiary health structures where rehabilitation workers could 

engage in health promotion, patient education and prevention measures and 

multidisciplinary approaches with doctors and other health workers. The benefits of such 

approaches are undeniable, especially because corresponding interventions are 

inexpensive and do not require the level of specialised training and experience as is the 

case with established, complex disabilities. Community-based approaches of health 

promotion have proven successful to manage the rising burden of NCDs such as 

cardiovascular diseases, diabetes and second stroke (Shirinzadeh et al., 2019; Sylaja et 

al., 2021; van de Vijver et al., 2012). The incidence of diabetes-caused amputations 

decreased in countries with established diabetes management including preventive 

physiotherapy at the primary care level (Hap et al., 2021).  

 

11.5.2 Workforce 

The voices of physiotherapists as representatives of rehabilitation workforce, frontline 

workers and context experts were crucial to understand rehabilitation services (chapters 8 

and 9) and to explain and complement quantitative findings. For example, where the 

database analysis indicated severe rehabilitation service shortages (chapter 6), the FGDs 

revealed a variety of related workforce challenges including high workload, long waiting 

lists, low workforce and service coverage (chapters 8 and 9). Even though the settings 

differed, the findings shed a light on the complex circumstances of conflict-affected 
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contexts. As a result, workforce development and advocacy were the suggested key 

themes for rehabilitation strengthening (chapter 8). 

Quality services need a critical mass of workforce, but shortages in some settings were so 

acute that professionals had to deal with “everyday troubleshooting” rather than 

allocating resources to professional and sector development (chapters 8 and 9).  

Physiotherapists also faced other challenges, all of which impact on services: brain drain, 

low quality and availability of training, lack of recognition as a full-fledged profession. 

However, all this has helped FGD participants to develop a strong professional identity 

(chapter 8 and paragraph 11.2.3), which is necessary to make progress and slowly but 

steadily create a rehabilitation sector where delays and service unavailability are 

prevented in the future. 

11.5.3 Multidisciplinary Teams and Services.      

The workload of physiotherapists extended into the roles of other rehabilitation 

professions due to the lack of multidisciplinary teams. Physiotherapists reported having to 

improvise in interventions related to speech and occupational therapy (chapter 8). This 

may limit service development in two ways: there will be less time for physiotherapy. 

More importantly, there is irrefutable evidence on the importance of multidisciplinary 

approaches for successful outcomes in conditions described in this thesis (Ennion and 

Rhoda, 2016; Ilyas and Rathore, 2020; Knowlton et al., 2011; Trabacca et al., 2016; Wang 

et al., 2020) and many others (Handoll et al., 2021; Khan et al., 2015b, 2011; Prvu Bettger 

and Stineman, 2007; Souwer et al., 2018; van Rooijen et al., 2019).    

Also, the collaboration with doctors was reported as problematic with doctors being 

perceived as barriers and the therapy prescription system as disempowering (chapter 8). 

Studies from HIC settings suggest which elements did or might facilitate teamwork with 

doctors and also other health professionals including providing patient information that is 

relevant for doctors, or insisting on one’s “right to speak” (Fox and Comeau-Vallée, 2020; 

Hayward and Willcock, 2015; Jones and Jones, 2011). Whether this also works in the study 

contexts remains to be explored. 

 

11.5.4 Service Outcomes and Impact 

Reliably measuring rehabilitation outcome and impact posed a problem in many settings 

(chapter 9), contributing to the overall lack of recognition and integration. 

Outcome measurement routines and validated, meaningful scales for such settings are 

important for the development and professionalisation of rehabilitation. In fact, they 
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could be decisive as arguments for advocacy around better investment and prioritisation 

of services and integration within health systems. 

 

11.5.5 Implications & Recommendations Services: Act for Change 

11.5.5.1 Rehabilitation as a Health Service Across the Continuum of Care and 
within Health Systems 

It is challenging to assess to which extent the rehabilitation services studied in this thesis 

reflect the real proportions of existing and emerging needs. Their existence as well as 

their service offer are also conditioned by opportunities and barriers, such as contextual 

circumstances, systems including presence of international organisations and user 

characteristics. Both the offer as well as the uptake of services by certain populations 

bear the risk of biased assumptions about needs. Comparative data are not available, and 

the patterns suggest that there are still many unknowns that need to be addressed in 

future research. 

For FGD participants it was self-evident that rehabilitation was a health service as any 

other (chapters 8 and 9). But this was not necessarily the case for patients, other 

healthcare professionals, managers or policy makers. Participants reported challenges in 

terms of awareness, recognition and health system integration referring to their work 

contexts. Availability and quality of services were also reported as problematic in both 

qualitative studies (chapters 8 and 9). 

Rehabilitation is often considered the “last resort” (chapters 8 and 9), or otherwise 

labeled a luxury rather than an essential service despite evidence on the feasibility and 

usefulness of rehabilitation, even in a war setting as complex and resource-scarce as 

Afghanistan (Gohy et al., 2016). The reduction of rehabilitation to a specialised, tertiary 

health service constitutes a major challenge for these services as it jeopardizes success. 

The urgency to integrate rehabilitation on primary care level for better health promotion 

and prevention was subject to FGDs (chapter 8), is supported by evidence and in line with 

WHO recommendations (World Health Organization, 2018a; 2021b). 

This thesis reveals not only the shortcomings and fragmentation of health and other 

systems, it also shows opportunities for the rehabilitation sector and suggests what could 

happen if rehabilitation potential was better harnessed, if workforce would be 

strengthened and the sector better integrated.  

This came out strongly in the qualitative studies from the physiotherapists’ voices 

(chapters 8 and 9) indicating that the facilitators and recommendations for feasible 

solutions are already provided and waiting to be taken seriously and implemented.   
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Given the research questions and findings from this thesis, the service component is the 

most important sector for action. It is here that change can take place and influence other 

areas, especially health systems. There is no doubt that it will be problematic to develop 

services without the support of (health) systems and buy-in from governments or the 

support of international organisations complementing national systems. Therefore, 

changes at both levels should come along hand in hand. The author’s take is that 

initiatives and concrete actions need to be started on services level as a bottom-up 

approach to underpin advocacy on systems level. 

 

11.5.5.2 Data, Evidence and Research 

Data are the key to rehabilitation development. There is no guarantee that  

rehabilitation data will convince decision makers to change their priorities immediately, 

but it is guaranteed that they will not do so without data. 

The quantitative studies from chapters 5 and 6 have shown how far a collection of simple, 

robust, disaggregated data can go in drawing conclusions and providing an evidence base 

for service adaptation. For the collection of such information no special knowledge is 

required. The used data on sex, age (at disability onset and admission) and disability were 

sufficient to challenge assumptions about the gender representation of rehabilitation 

needs and equitable service provision in conflict-settings and to reveal the consequences 

of conflict for health systems and population health. As a rule of thumb, it is 

recommended that the data collected do not overwhelm those who manage them and that 

collecting data goes hand in hand with acquiring competence in analysing, interpreting 

and using them. A solution could be secure smartphone applications allowing automatic, 

intuitive, digital data management without producing excessive waste of unusable data. 

With increasing mastery of data management, collections may become more detailed, but 

for a start, simple demographics paired with some detail on disability or functioning 

should suffice. Data have to be meaningful and applicable, and result in informed actions, 

for example to plan or adapt services in terms of timing, space, workforce, procurement, 

etc. Later, data on living environment, occupation, socio-economic and civil status may be 

added to investigate associations.  

Rehabilitation reduces disability and has the potential to prevent poverty, this may be 

well known and accepted in many places, but the included contexts lack evidence to 

prove it.  

Therefore, data should eventually support arguments around effectiveness and on the 

value of rehabilitation as an essential service that restores lives and saves money.  



 11-240 
 

Robust data collections are a first step. The next step is to have these included in health 

information systems, ideally at the national level, but disctrict health centre or hospital 

level would already be a good start. Where diagnosis is problematic as rehabilitation 

centres may not employ medical personnel, a simple ICF-aligned data management system 

based on clinical presentations and functioning is recommended.  

Key to such developments is to have frontline workers who understand the value of data, 

for their own interventions and as an entry port to influence systems, and who are able to 

disseminate and communicate them. This requires training. 

11.5.5.3 Training 

Workforce needs learning, upgrading and CPD possibilities. Training needs are huge, not 

only on data, and training costs money. Fortunately, there is an increasing offer of online, 

distance learning free of charge for professionals from LMICs (Coughlan and Perryman, 

2015; Culvenor, 2017). The impact of such trainings on rehabilitation practice and 

outcomes is being disputed and despite success stories, for example on spinal cord injury 

online learning, it remains unclear how knowledge acquired online translates into practice 

(Hossain et al., 2015), but online resources replace what is missing in many contexts, 

namely libraries and books. Connectivity provided, the training material is available, but it 

needs framing and context adaptation, which requires onsite teachers with clinical 

experience and teaching skills.  

For this, experience abroad and academic exchange are key. Competitive scholarships for 

students from LMICs should help increase workforce and teaching capacity, even though 

current numbers by international aid organisations or professional associations are far 

from sufficient (International Committee of the Red Cross, 2021a; Jensen and Sexton, 

2010; Sexton, 2016; The ICRC MoveAbility Foundation, 2019). 

Key players like the FGD participants who take the lead in their countries and regions and 

who acquired leadership, advocacy and negotiation skills in their pioneer roles are ideal 

mentors for younger colleagues including professionals from high-resourced settings 

working abroad. Passing on acquired competencies would harness the strength that the 

workforce has as pioneers with their unique skills and would also gratify them. 

 

11.5.5.4 Professional Associations, Networking and Exchange 

The important role of professional associations and the need of their strengthening was 

subject to various contributions in the qualitative data (chapter 8). Here is where all 

rehabilitation professionals are called upon. World Physiotherapy, for instance, offers 
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bursaries for congress attendance of physiotherapists from LMICs and a free mentoring 

programme for congress abstract submissions, both made possible through donations and 

voluntary commitment from fellow global physiotherapists. This addresses just a small 

fraction of needs and with increased strengthening of rehabilitation in LMICs, such 

initiatives should grow in number and variety. For example, associations from HICs and 

LMICs could be paired up for collaborations and successful projects repeated such as the 

aid-financed SUDA project in West Africa aiming at association strengthening (World 

Physiotherapy, n.d.). 

In their paper on workforce in anglophone Africa, the authors write “there’s an urgent 

need to strengthen and professionalize the local branches of PT and OT professional 

associations and for an expanded role of international organizations and collaboration 

among higher education institutions in Anglophone SSA [Sub-Saharan Africa] countries in 

order to address the challenge of educating a critical mass of occupational therapists and 

physiotherapists and meet the growing demand for rehabilitation services.” (Agho and 

John, 2017). Various implications on services level are addressed and summarised in this 

statement: the important role of professional associations and training to develop 

workforce and the exchange of training institutions across Africa – rather than with HIC 

institutions. This is in line with the author's observation that networking at local and 

regional level between countries with similar cultures needs to be promoted. 

An example is West Africa’s rehabilitation development under the leadership of Bénin, a 

relatively stable country whose physiotherapy education was initially supported by the 

Belgian development cooperation. Bénin's rehabilitation sector has long since 

"emancipated" itself and become a model for countries in the region, working with the 

WHO, representing the leadership of the World Physiotherapy Region of Africa and 

contributing to building physiotherapy workforce for the whole of Francophone Africa 

(Barth, 2020; Jadin, 2015; Jadin et al., 2005; World Health Organization, 2019b; World 

Physiotherapy Africa Region, n.d.). The knock-on effect of such developments, which 

require political stability in one place as well as funding and support from the 

international community, is felt in many other less stable countries in the region. 

North-South-collaborations and partnerships will remain critical. Financial resources and 

access to information and training opportunities remain more available in well-resourced 

contexts. The key to success would be eye-level partnerships appreciating the equal value 

of financial and education privilege and contextual insights and on-site experience. 

Exchange is also crucial to address the lack of awareness and recognition of rehabilitation. 

It is key for local staff to find allies among other healthcare professionals, notably those 

with more influence. This goes from clinical teamwork with health colleagues such as 
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nurses, pharmacists, traditional healers to strategic proactive communication with the 

“powerful” in the health system – doctors, notably surgeons, health managers, policy 

makers - to get their buy-in. 

 

11.5.5.5 New Measures, New Models of Care 

The qualitative data revealed an urgent need for contextualised, simple outcome 

measures to evidence the impact of rehabilitation in settings for which traditional, 

“Western” tools are of limited use, see sections 9.5.7 and 9.5.9. Chapter 9 elaborated 

ideas for further testing such as the patient-specific functional scale or a routine non-

specific timed walking test for all lower-limb conditions.  

New models of care are indicated that address the specific rehabilitation challenges in 

these settings. This may include reconsidering and maybe reinventing how rehabilitation 

approaches and research are commonly understood and defined.  

The models of care need to tackle the dilemma of low supply, low awareness, low demand 

versus high and complex needs. Furthermore, they have to be adapted to the societies and 

contexts where they will be applied acknowleding the diversity of cultures and people 

(Callister, 2003; Cavagna et al., 2021; Henrich et al., 2010). 

It also means to find efficient, effective and cost-effective ways to provide services and 

prevent an increase of populations with (multiple) disabilities.  

This may include peer approaches, group training, family- and community-based 

approaches, task-sharing or -shifting as well as telehealth models, awareness raising 

campaigns, e.g., publicly exhibited posters and signposts, local and social media releases 

and radio emissions. It will have to be developed onsite including user groups and 

rehabilitation providers from graduated professionals to mid-level and community health 

workers to traditional healers. 

As much as this may be happening already here and there, it is also crucial to produce 

conference contributions and publications and to enhance academic exchange on what 

works best, inspired by existing papers, for example on COPD, diabetes and other chronic 

conditions (Lall et al., 2018; Maria et al., 2021; Yadav et al., 2021). 
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11.6 Conclusion of Findings, Implications and 

Recommendations 

This thesis reveals the challenges of context, the shortcomings and fragmentation of 

health and other systems, the complex disabilities of young, mainly male populations, the 

access barriers for women and girls, and the need for workforce and rehabilitation service 

development. By providing new information in a largely unexplored area, it also uncovers 

what remains unknown about access barriers and rehabilitation needs. The thesis also 

identifies opportunities for the rehabilitation sector and suggests what could happen if the 

potential for rehabilitation were better utilised by supporting workforce in their efforts to 

strengthen rehabilitation as an essential health service and develop their skills and 

knowledge. 

The circumstances of this thesis suggested a pragmatic, mixed methods approach. This 

had also proven useful in similar work that inspired this research (Baba, 2020; De Allegri et 

al., 2018; Jones, 2020). On all levels of the RiC framework it became obvious how 

quantitative and qualitative data complement, inform and confirm each other. It helped 

to develop a framework to embed and interpret the findings in a systems thinking 

approach. It is therefore advisable to use the RiC framework as a guiding frame and to 

apply systems thinking when advancing rehabilitation in such contexts, see section 10.5  

(Adam and de Savigny, 2012; Arnold and Wade, 2015; Peters, 2014; World Health 

Organization, 2009). 
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11.7 Potential for impact of this research 

The research for this thesis was possible thanks to access to ICRC data and a network of 

ICRC-connected physiotherapists. The project required and received endorsement by the 

ICRC’s Physical Rehabilitation Programme, Health Unit and Data Protection Office.  

Research findings were shared on a regular basis at ICRC headquarters as well as with all 

included rehabilitation centres and FGD participants. Further research dissemination at 

ICRC and country level by the author is considered after publication of this thesis. 

With 19 out of 22 included countries running rehabilitation centres with ICRC support, not 

under ICRC management, the ICRC as an organisation can advocate for and facilitate 

implementation of research findings, but it is up to each structure within countries to 

decide on this. The ownership of rehabilitation centres and professionals in included and 

comparable contexts will shape future services.  

One of the key findings of this research thesis were gender-related challenges of 

rehabilitation access in low-resource and conflict-affected contexts. After publication of 

the first quantitative study (chapter 5), a successful grant application facilitated the 

launch of the GRACE project as a field-based follow-up of research findings (Center for 

Disaster Medicine and Traumatology in Linköping, Sweden, n.d.; Barth et al., 2021c, 

p.203). This multi-stakeholder project is led by Sweden, in collaboration with various 

NGOs, universities and the ICRC using community-based participatory research methods in 

Cambodia and Ethiopia, to identify the challenges and solutions to rehabilitation access 

for women and men with amputation. 
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11.8 Limitations 

Strengths and limitations have been discussed in each of the four papers, see sections 5.7, 

6.10, 8.7 and 9.6.2). This paragraph provides a summary of the thesis’ key limitations.  

11.8.1 Data of Persons without Access to Services 

The included contexts are marked by non-availability of reliable figures and the analysed 

data are neither representative of disability prevalence nor of rehabilitation needs.  

The quantitative data describe real, existing needs, but cannot tell to what degree this 

compares to actual prevalence. The significantly low representation of female 

rehabilitation users suggests access barriers for women, a conclusion that emerges from 

comparing the analysed data from the study contexts to available data from other 

contexts and taking into account conflict history, age groups, health conditions and living 

environment.  

The qualitative data offer hints on access barriers for and to populations. Those who lack 

access come from even more challenging, highly remote and enclosed contexts and 

represent populations where basically no information is available, see figure 11-4.  

The strong point of this thesis is that it can make statements on what has been found, 

what this indicates and, by triangulating information, what it suggests as missing, hereby 

pointing out the next important research gap that requires closing. 

 

11.8.2 Data of Persons with Access to Services  

The available data are not representative of rehabilitation use in conflict settings, they 

describe users accessing ICRC-supported structures, which constitute a certain percentage 

of services in these settings, see figure 11-4. It was not possible to obtain detailed 

information on the level of representativeness for each studied country. Also, data came 

from certain, not all ICRC-supported rehabilitation centres who used the data 

management system and were ready to share it and from participants who had qualified 

for ICRC-sponsored congress and FGD attendance. In most countries, rehabilitation 

services are provided by several different governmental and non-governmental structures 

according to selection criteria. Furthermore, there is no information available of those 

who do not come despite having access. The qualitative data provide hints on the 

importance of private services and of traditional healers. It can be assumed that a more 

privileged group, perhaps also representing other health conditions than socio-

economiccally deprived populations, chooses to pay for private services in-country or go 
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abroad for healthcare. Others will prefer traditional medicine and, as qualitative data 

indicate, only access conventional rehabilitation services when traditional ones failed.  

Altogether, the data focus on and are limited to what is illustrated as the bright yellow 

spotlight in figure 11-4.  

 

Figure 11-4. What the data revealed and what remains unknown. The data analysis dealt with the 
people in the inner, bright yellow spotlight. Unknown data are shown in the outer, larger spotlight 
(rehabilitation users of services that were not part of this research) and in the dark blue background 
(persons in need of services without access). 
 

11.8.3 Quality of the Database 

The database contained various data variables that could not be used for analysis due to 

lack of reliability of this data. Cause of disability was one example of where, for example, 

congenital disabilities were associated with traumatic causes (e.g., cerebral palsy 

associated with shelling). This may have been due to misinterpretation by the caregiver 

reporting the cause or misdiagnosis where different types and causes of childhood 

disability were grouped together under the term ‘cerebral palsy’. Another example was 

functional data before and after rehabilitation and details on physiotherapy services. 

Where these data were collected, preliminary analyses showed that there were 

inconsistencies and inaccuracies in the form they were collected, unlike the demographic 

data.  

The rehabilitation process and physiotherapy data were part of a relatively new software 

package. It is assumed that the appropriate training and routine in the use of the package 

was not yet fully in place and that the predefined outcome measures within the 
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rehabilitation data were not appropriate to measure the change in functional status 

(ceiling effects, missing or reversed measurements between baseline and discharge, etc.). 

It is unfortunate that these data, which were collected in settings of alreaday scarce 

resources, thus further reducing the time available for the workforce to provide services, 

could not ultimately be used for data-driven adaptation or improvement of rehabilitation 

services. Since the data have not been exploited before, this was detected in the 

development of the thesis. Although it presents a limitation, this research still helps to 

suggest more feasible ways of data collection, e.g. simpler and shorter outcome measures 

that can be better used to measure, strengthen and develop services as elaborated in 

chapter 9. 

 

11.8.4 FGD Participants 

The methodology of this research was pragmatism. In order to achieve the aim of the 

thesis, qualitative studies were undertaken at a time when 35 physiotherapists from 18 

countries got together at one location at the same time.  

The sampling strategy using a naturally occurring group meant that the researchers did not 

choose participants themselves and that only one rehabilitation profession, the most 

represented worldwide, was included (Glasgow, 2013; Kaushik and Walsh, 2019; 2014; 

Smith et al., 2011; World Health Organization, 2017c).  

As demonstrated in similar studies, in many contexts physiotherapists are the only 

(qualified) rehabilitation professional present and often provide a range of rehabilitation 

services and activities beyond the usual remit of physiotherapists (Conradie et al., 2022; 

Kayola et al., 2023; Tawiah et al., 2020). Although all participants were physiotherapists, 

their FGD contributions indicated that the rehabilitation workforce shortage often 

prompted them to provide comprehensive rehabilitation services in their setting, including 

elements of occupational, speech and psychosocial therapy, see figure 1-8. Their work 

contexts can lead to these physiotherapists developing a wide range of rehabilitation skills 

and knowledge. This explains why the author prefers to not reduce participants to their 

original professional title and consider them as rehabilitation professionals. 

Differences in work contexts and populations, professional training and understanding 

already reflected an immense diversity, created rich contributions and allowed 

participants to interact and share their views on the basis of the same profession. 

Perspectives from other rehabilitation professionals may have side-tracked discussions, 

but may also have produced deeper levels of debate and the lack of it remains a 

limitation.  
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Ideally, the research would have included the contributions of patients and rehabilitation 

users to gain insights in their perception of and satisfaction with services, outcome 

measures, and rehabilitation impact. This is planned within the future research project 

GRACE resulting from this thesis. (Center for Disaster Medicine and Traumatology in 

Linköping, Sweden, n.d.; Barth et al., 2021c, p.203). 

 

11.8.5 FGD Setting 

It is likely that the ICRC as a sponsor or employer and facilitators as technical supervisors 

or in some other perceived role of authority influenced the FGDs, which may be 

perceived as a limitation. Facilitators were encouraged to openly address their 

reflections about these risks during the encounters with participants. However, it was 

precisely these circumstances that made the research possible in the first place. FGDs 

with a highly diverse group of physiotherapists would not have been possible without the 

ICRC’s financial and travel support and without the studies’ particular strength - the 

relationship the author had with her global team of ICRC-employed or -partnered 

physiotherapists and her expertise of context. In order to contain and prevent any 

partiality in the interpretation of data, the qualitative studies’ trustworthiness is 

enhanced through the participation of co-researchers from comparable contexts who had 

not participated in the FGDs. They interpreted and compared the qualitative data with 

their reality and confirmed that the results matched. Their contributions in the 

preparation of this paper were invaluable and strengthen the assumption that the 

findings represent low-resource and conflict-affected contexts and that 

recommendations are thus applicable in a range of similar settings.  

English as a foreign language means that a compromise on information content, often 

mixed with participants’ and facilitators’ varying language skills, professional education 

and experience, is an unavoidable limitation. Nonetheless, the FGDs’ strength was that 

the use of a common language allowed participants from across the world to exchange 

face to face and in real time.  

 

 

  



 11-249 
 

11.9 Directions for Future Research 

“We need less research, better research, and research done for the right reasons” – there 

is a profound lack of research in the study settings and still, Doug Altman’s (1994) famous, 

almost 30 years old quote on medical research rings true. 

The data collection and the FGDs on outcome measures (chapter 9) demonstrated that in 

many contexts where resources are scarce and workload is high, rehabilitation staff are 

busy with collecting service user information that may never serve a purpose. It is not 

necessarily the lack of data, but the lack of meaningful, reliable, valid data and their 

proper use, for examples, disaggregated demographic paired with simple outcome data. 

Therefore, numerous recommendations and directions for future research could be made. 

An encouraging finding is the increase of publications since the start of this PhD including 

contexts from this thesis (Diment et al., 2022; Metcalf et al., 2021; Mohapatra, 2019; 

Shahabi et al., 2021; Trani et al., 2022, 2021; Whittaker and Wood, 2022a, 2022b). 

Nevertheless, research in such contexts requires more funding, education and local 

research capacity building to provide answers to the essential questions around service 

needs, delivery and outcomes there. 

The thesis has shown that circumstances can be very different from HICs which implies 

that rehabilitation approaches and research have to be designed in a culturally adapted 

way. This may also question allegedly agreed concepts developed for high-resource, 

individualist, Western societies and require flexibility and rethinking by the global 

rehabilitation community (Fryer et al., 2021; Henrich et al., 2010; Sandin, 2015; Sturm et 

al., 2022).  

Research in low-resource contexts is often carried out by or in partnership with HIC 

research institutions. In general, it is recommended that such collaborative projects 

always include an on-site research capacity building component for local researchers and 

training and development of cultural adaptation skills for HIC researchers. 

Given the numerous potential research directions, the following section is limited to three 

priorities, which also address the limitations of the thesis. Some additional aspects are 

provided in figure 11-5. 

 

11.9.1 Leave No One Behind   

The studies have described a global population of rehabilitation users in conflict-affected 

countries for the first time using retrospective data. The big unknown are those who are 

not part of this data collection because they did not access rehabilitation. The collected 
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data allow assumptions on access barriers for certain marginalized groups, most notably 

women and girls with disabilities. It is very likely that also other groups experience access 

barriers, for example older people, certain (ethnic) minorities and indigenous populations, 

people with very low literacy and awareness of rehabilitation, very remote groups and 

groups with particularly complex and neglected disabilities including intellectual 

impairments (Stoddard et al., 2017). 

Considering that the studied populations already constitute a group of high vulnerability 

due to the combination of disability in unstable, potentially unsafe and dangerous 

environments, the invisible non-attendees expose probably more vulnerability.  

It is therefore of utmost importance to proactively search for such groups, investigate the 

nature of access barriers and develop culturally-sensitive approaches that serve these 

populations’ health and rehabilitation needs.  

Wars are here to stay and numbers of displaced populations will continue to rise (United 

Nations Office for the Coordination of Humanitarian Affairs (OCHA), 2021). NCDs, the 

consequences of unhealthy lifestyles and climate change will continue to take their toll on 

population health and cannot be contained without multidisciplinary approaches including 

rehabilitation.  

Numbers are needed on health conditions, impairments and disabilities and their long-

term evolution, on the characteristics of affected populations and on rehabilitation and 

assistive technology needs in conflict-affected contexts. Global estimates published in 

recent years give an impression of the magnitude of the problem (Cieza et al., 2020; 

World Health Organization and United Nations Children’s Fund (UNICEF), 2022), but 

concrete data will be needed in the future to move towards the goal of “health for all”.  

 

11.9.2 Participation 

The population was a key figure in this thesis, but it was not included in an active role. 

There is a need to make affected people, who were researched as objects rather than 

subjects in a first step, actors in the research on them. Qualitative, participatory methods 

are key to understand, reach and cater for these vulnerable and partially unknown 

populations.  

A next step would thus be to work onsite with the community, patients, users and their 

families to understand their perspectives, insights, priorities and suggestions.  

Affected persons and rehabilitation users should be included in the assessment of 

rehabilitation programmes and the adaptation or development of outcome measures.  
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Research including populations applies to many unknown aspects on, for example, how 

persons cope with and manage long-term disability, additional health conditions, ageing, 

and what caretakers and families need.  

This thesis’ research resulted in a grant which will allow on-site research to address some 

of these aspects. The GRACE project investigates “gender aspects in rehabilitation of 

persons with amputation in conflict-affected environments” in Cambodia and Ethiopia, 

applying community based participatory research which directly includes rehabilitation 

users, non-users and health workers in research about them (Center for Disaster Medicine 

and Traumatology in Linköping, Sweden, n.d.; Barth et al., 2021c, p.203). 

Furthermore, participatory approaches are also advised to better understand the attitudes 

and perspectives of other health professionals including doctors, surgeons, policy makers 

on rehabilitation to address issues around recognition, awareness and teamwork.  

 

11.9.3 Implementation Research 

Rehabilitation works. This has been shown in research originating mainly from HIC (see 

chapter 7). Now, evidence needs to be established in more challenging contexts and as 

rehabilitation approaches will be different, the respective research has to reflect that.  

Situational analyses of current approaches assessing leadership and governance, financing, 

workforce, service provision including assistive products, etc. help to set a baseline and to 

define strategies for improvement. 

Then, new, context-adapted models of care as well as outcome measures need testing. 

Future research should investigate the uptake and effectiveness of novel rehabilitation 

approaches. This includes the development and validation of outcome measures as well as 

research on multidisciplinary collaboration and approaches addressing different population 

groups in diverse contexts.  

It also includes approaches that investigate how research findings and workforce 

development interventions trickle down to rehabilitation services on the ground and what 

change rehabilitation can make in such challenging, conflict-affected contexts.  

It can be hoped that the findings and recommendations from this thesis set the scene for 

further developing evidence-based services that harness the potential of rehabilitation 

and transform the lives of the most vulnerable populations on this globe. 
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Figure 11-5. Recommendations for future research 
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11.10 Positionality of the author 

This section outlines my positionality as a humanitarian worker and researcher, in relation 

to this thesis’ research context, findings and interpretations, and is inspired by various 

sources on the subject (Holmes, 2020; Jafar, 2018; Lokot, 2022; Office of Graduate 

Research Flinders University, 2021; Vanner, 2015). 

I am a woman, a physiotherapist by profession, born and raised in the Western part of 

Germany, a small-town milieu in Bavaria. I grew up in a strongly Protestant value system 

and work ethic that influenced both my view of the world and my style of work. 

Studies and work took me to Germany, the UK, Sweden, Switzerland and Ireland. I have 

thus been socialised and trained in well-resourced education, health and social systems 

and worked in well-coordinated multidisciplinary teams. 

A salient feature of my personality is a sense of justice and a commitment to use my skills 

and privileges to advocate for equality and for neglected groups within my possibilities.  

It didn't take much for me to realise as a child that the way the world was set up is unfair 

to certain groups of people, which made me a feminist long before I knew the term, and 

which fostered my interest in people with disabilities and people in what was then called 

the "Third World". A drastic experience was the reunification of Germany in my youth, 

which showed me how much the different mentalities of people from one and the same 

nation were shaped by a relatively short period of opposing state and economic systems. 

This helped me to better understand how the historical burden and the bleak present of 

some contexts in which my later colleagues and patients lived affected their biographies 

and attitudes, their priorities and values. As someone from a non-academic family who 

had various jobs throughout her studies and had to learn foreign languages to work in the 

humanitarian and academic sectors, I felt I could identify with people from less privileged 

backgrounds who had to immerse themselves in working languages and cultures that were 

alien to their natural habitat. 

Both my parents were born or raised in the midst of World War II and armed conflict was a 

constant companion of the family history. At a later stage in my life I reflected a lot about 

transgenerational trauma. The connection I felt to people who experienced war, and 

probably an unconscious history of my own that needed to be processed, is what I consider 

a key, albeit rather diffusely felt, reason for my choice of a humanitarian career in my 

mid thirties.  

The significance of my biography on life choices became increasingly clear during my years 

of working and researching in challenging contexts and making sense of research findings. 
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The feeling of connection with colleagues, patients and research participants on my part 

was often at odds with my appearance and identity as a white, privileged woman. Even 

when working in such contexts, I remained the fortunate outsider who could go home into 

safety at any time, was not exposed to the same risk of experiencing loss, arbitrariness, 

neglect, injustice, violence, disease and death.  

This awareness of the greater agency I had due to my privileges was one of the reasons for 

my motivation to do this research to get evidence-based answers to questions, 

assumptions and observations I had encountered in my years as a humanitarian worker. 

There were namely three topics I felt strongly about as a female, humanitarian 

physiotherapist and that transformed me into the researcher I am today: 

1. the situation of women in our world and in particular, women with disabilities in 

neglected and challenging settings, their rights to access services, their opportunities, 

their resilience and the potential they have to contribute to a more equal society for all. 

2. the situation of people of all ages and genders with disabilities in neglected and 

challenging settings, their rights to access services, their opportunities to lead an 

independent, self-determined life, their resilience and the potential they have to 

contribute to a more equal society for all. 

3. the situation of physiotherapists and rehabilitation workers in fragile health 

systems in neglected and challenging settings, their opportunities to develop, network and 

strive professionally and the potential they have to contribute to a more equal society for 

all. 

This thesis would not have been possible without my life and professional experiences. 

They have influenced the questions I chose to study and the kind of research I have 

carried out, but also the answers I found and the further questions these raised. 

My years in the field were an ideal prerequisite for a pragmatic research paradigm. 

Pragmatic research and humanitarian work both present situations where one may adapt 

initial theoretical ideas such as project or research objectives to preliminary findings, 

seize opportunities as they arise, and use findings to develop actionable, yet solid, 

evidence-informed recommendations.   

I didn’t do this research by myself. Throughout the various studies I have sought advice 

from different scholars, colleagues and networks on research methods, methodology, on 

reference literature and interpretation of findings. My advisors include experienced 

quantitative and qualitative researchers, health system experts, professionals within or 

outside the rehabilitation and humanitarian sectors, and, very importantly, researchers, 

clinicians or affected people from the settings I have studied.  
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Through triangulation of data I was able show in the first study that my sense of an 

“untold story” and my perception of a humanitarian and contextual culture of biased 

patriarchy most probably rang true. The narrative of low female representation being due 

to war-inflicted and thus higher male prevalence was proven unlikely. Gender-based 

access inequality needed further exploring and addressing. I learned a lot about health 

systems in my second study, also thanks to the research team, and how delays in access to 

rehabilitation and young age at amputation are linked to conflict and system breakdown. 

My convictions about justice and equality provided the fundament for this quantitative 

research and also influenced their interpretation, which allowed me to publish data 

unveiling inequalities and providing suggestions for improvement. 

As an outsider who may have certain values, but remains in a bubble of privileges, I was 

keen to learn what physiotherapists from such contexts have to tell.  

Throughout the preparation and conduct of the qualitative studies, I reflected on my 

position at the time as an ICRC headquarters staff member, which may have given me an 

aura of authority and influence. I tried to mitigate this perceived gap between myself and 

the participants by addressing it in the run-up to and during the FGDs and exchanging 

views with the participants most of which I had collaborated on projects in the past. I was 

concerned with creating an atmosphere of familiarity and trust, a "safe space" that 

guaranteed integrity and confidentiality. Some findings of the qualitative studies have 

confirmed what I had expected through my experience. Most of it allowed me to expand 

my understanding in depth and breadth by seeing the contexts through the eyes of the 

study participants. Also here, I leveraged the experience of qualitative researchers outside 

my sector and coresearchers from similar contexts to guide my interpretation and my 

approaches to dissemination of these findings. 

To conclude, my biography, my personality, my values, beliefs and professional 

experiences have shaped this research, the contributions from coworkers, coresearchers, 

paper reviewers, and doctoral advisors have allowed me to acquire new knowledge and 

use this learning to generate research that was highly meaningful to me, and that I hope 

contributes to better health equality for neglected persons across the world.  
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12 Chapter 12. Conclusion 

The WHO Constitution describes health as a “state of complete physical, mental and 

social well-being and not merely the absence of disease or infirmity” and states that “the 

health of all peoples is fundamental to the attainment of peace and security and is 

dependent on the fullest co-operation of individuals and States” (World Health 

Organization, 1946). 

This thesis illustrates how rehabilitation as a health sector and the persons who use or 

provide rehabilitation services are affected in contexts where peace and security are 

lacking.  

With the aim to understand rehabilitation in the fragile health systems of low-resource, 

conflict-affected contexts and identify priorities for development of the rehabilitation 

sector there, the thesis has contributed to closing a research gap. It explores a widely 

ignored field that concerns a population of great vulnerability, namely persons with 

disabilities in fragile environments. The data originate from extreme circumstances. They 

have been collected in exceptionally challenging and diverse projects, set in locations 

where digitalisation is met with ongoing and exceptionally overwhelming challenges. The 

years of data recording were marked by different patterns and phases of armed conflict 

and volatile political situations exacerbated by occasional natural disasters and epidemics. 

Dysfunctional health systems, lack of trained staff and high turnover added to recurring 

difficulties related to electricity, IT access and proficiency in managing an electronic 

database. The qualitative data captured the voices, perspectives and insights of 

physiotherapists from such settings. This kind of data has not been analysed before in this 

breadth, depth and size. 

The thesis shows the immediate, but more significantly the long-term impact of war on 

individuals, populations, rehabilitation workers and health systems – components that are 

inextricably linked in fragile settings. The interplay of four key components of a health 

sector in war settings is highlighted through the development of the “Rehabilitation in 

Conflict” framework, which encompasses the importance of context, the interaction of 

various systems, the population as a key stakeholder and rehabilitation services 

represented by the physiotherapy workforce. 

The quantitative and qualitative findings from a mixed methods research design highlight 

challenges that require urgent and concerted addressing. They also provide guidance 

through concrete suggestions, informed by the quantitative and qualitative evidence of 

this thesis, for promoting and strengthening rehabilitation in such contexts.  
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Future research should address the significant lack of data on disability prevalence and 

rehabilitation needs and conduct non-discriminatory participatory and implementation 

research including persons with disabilities, their families and health workers in the 

contexts represented, to contribute to the achievement of the United Nations goal of 

"leaving no one behind" and striving for universal health coverage for all by providing 

needs-based, equitable, affordable, quality and timely rehabilitation services (Mahler, 

1988; United Nations Sustainable Development Group, 2022).  
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Appendix C – Data Sharing Agreement between the ICRC and UCD (Chapters 5 and 6) 
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Appendix D - Data Sharing Agreement between the ICRC and Linköping University 
(Chapters 5 and 6) 
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as amended by Directive 2009/136/EC, each as may be amended or superseded 
from time to time, and any national implementing legislation. 
‘Data Subject’ means a natural person (i.e. an individual) who can be identified, 
directly or indirectly, in particular by reference to Personal Data. 
‘Personal Data’ means any information provided to Linköping University relating 
to an identified or identifiable natural person. An identifiable person is one who 
can be identified, directly or indirectly, in particular by reference to an identifier 
such as a name, an identification number, location data, an online identifier or to 
one or more factors specific to the physical, physiological, genetic, mental, 
economic, cultural or social identity of that natural person. 
‘Personal Data Breach’ means the (a) loss or misuse (by any means) of any 
Personal Data; (b) inadvertent, unauthorized and/or unlawful processing, 
corruption, modification, sale, or rental of any Personal Data; or (c) any other act 
or omission that compromises the security, confidentiality, or integrity of any 
Personal Data, whether a physical or technical incident. 
‘Processing’ means any operation or set of operations which is performed upon 
Personal Data or sets of Personal Data, whether or not by automatic means, such 
as collection, recording, organisation, storage, adaption or alteration, retrieval, 
consultation, use, disclosure by transmission, dissemination or otherwise making 
available, alignment or combination, blocking, erasure or destruction. 
‘Processor’ means the entity that processes Personal Data on behalf of the 
Controller. 
‘Supervisory Authority’ means any regulatory, supervisory, governmental or 
other competent authority with jurisdiction or oversight over the Data Protection 
Laws. 
 

4. Nature and purpose of the intended Processing 
Linköping University will process the Personal Data provided to it by the ICRC 
solely for the specific purposes of data review and analysis set out in Article 1.  
 

5. Type of Personal Data processed 
The data to be provided by to the Linköping University by ICRC concerns 
information about users of ICRC-supported Physical Rehabilitation Centres 
including: 
a) birth date; 
b) gender; 
c) geographic location; 
d) civil status; 
e) amputation, disability or injury details; 
f) physiotherapy session attendance details; and 
g) physical activity details.  
 

6. General Processing Obligations 
a)  Linköping University and ICRC agree that for the purposes of this 

Agreement, ICRC is the Controller and Linköping University is the Processor 
of any Personal Data subject to this Agreement. 

b) Linköping University warrants and represents that it will process personal 
data in accordance with the ICRC Rules on Personal Data Protection and any 
applicable Data Protection Laws, under the supervision of the ICRC Data 
Protection Office.  

c) Linköping University warrants, represents and covenants that it shall    
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(1) Linköping University shall: 

a) ensure that all Personal Data hosted and processed by it will at all times be 

exclusively hosted and processed in secure data centres; 

b) notify any authority requesting access to data processed on behalf of the 

ICRC that the data in question is covered by the ICRC’s privileges and 

immunities, declining all such requests and informing the ICRC without delay; 

c) should Linköping University be compelled to be in breach of the above 

subclause 9(1)(b), Linköping University will notify the ICRC as soon as 

possible thereafter; 

d) inform the ICRC immediately of any inspections or measures conducted by 

any Supervisory Authority, insofar as they relate to this Agreement. This also 

applies insofar as Linköping University is under investigation or is party to an 

investigation by a competent authority in connection with infringements to any 

civil or criminal law, or administrative rule or regulation regarding the 

processing of Personal Data in connection with the performance of this 

Agreement;  

e) make every effort to support the ICRC insofar as the ICRC is subject to any 

claim by a Data Subject or by a third party or any other claim in connection 

with the Agreement; 

f) Entrust the data protecting only to those employees of Linköping University 

who are bound by a confidentiality clause in their contracts and have 

previously been informed of the data protection requirements relevant to their 

work; 

g) Ensure that Linköping University and any person acting under its authority 

who has access to personal data, including encrypted data, shall not process 

that data unless upon instruction from the ICRC, which includes the powers 

granted in this Agreement, unless they are required to do so by law; 

h) Include and enforce the technical and organisation measures referred to 

herein in all contractual agreements with all subcontractors as foreseen in 

subparagraphs 12(a) and (b) of this Agreement; 

i) Ensure that all backup data will be housed in a separate physical server;  

j) Ensure that all data it hosts and otherwise processes on behalf of the ICRC 

will be encrypted at all times and that all encryption keys will be held only by 

Linköping University and by the ICRC; and 

k) Properly inform staff of the privileged status of the ICRC data. 

(2)  Before the processing begins, Linköping University shall upon request of the 

ICRC document the necessary Technical and Organisational Measures, and 

shall present these documented measures to the ICRC for inspection. Upon 

acceptance by the ICRC, the documented measures become the foundation 

of the ICRC Contract in addition to those set out in this Agreement. Insofar as 

the inspection/audit of the document by the ICRC shows the need for 

amendments, such amendments shall be implemented by mutual agreement 

between the Parties.  

(3) Linköping University shall establish the level of data security to the level 

required by Article 28(3)(c), and Article 32 of the EU General Data Protection 

Regulation 2016/679 (‘GDPR’), irrespective of the applicable law. The 

measures to be taken are measures of data security that guarantee a 

protection level appropriate to the risks concerning confidentiality, integrity, 

availability and resilience of the systems. The state of the art, implementation 

costs, the nature, scope and purpose of Processing as well as the probability 

of occurrence and the severity of the risk to the rights and freedoms of natural 

persons within the meaning of Article 32, Paragraph 1            
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Breach without ICRC’s prior written approval; 

iii. take all necessary and appropriate corrective action, at the request of ICRC, 
and at the expense of Linköping University;  

iv. permit ICRC to participate in any investigation and remediation process 
relating to the Personal Data Breach; and 

v. reimburse ICRC for all direct and indirect expenses and costs incurred by 
ICRC arising out of the Personal Data Breach remediation efforts. 

d) For the purposes of notifying ICRC of an information security incident, including a 
Personal Data Breach, Linköping University shall contact the following persons: 

International Committee of the Red Cross 
Service Desk 
Geneva, Switzerland 
Email: servicedesk@icrc.org 
Phone: +41 22 730 2122 

 
12. Engagement of sub-processors and sub-contractors 

a) Linköping University may not engage subprocessors to process Personal 
Data under the Agreement without ICRC’s prior written consent. ICRC’s 
consent will be conditioned upon Linköping University entering into a 
written agreement with the subprocessor on terms substantially similar to 
those as set out in this Agreement, granting ICRC the ability to conduct 
periodic assessments of the subprocessor’s compliance, and containing a 
provision whereby such subcontract shall automatically terminate upon 
termination of this Agreement.  

b) Linköping University shall remain fully liable to ICRC for the performance 
of its obligations under this Agreement even where a subprocessor carries 
out the Services or any part of the Services on Linköping University’s 
behalf. Linköping University shall further remain fully liable for the acts and 
omissions of its employees, contractors, affiliates and any subprocessors 
who may process Personal Data.  

 
13. Rectification, restriction and deletion of data 

(1) In the event that a Data Subject contacts Linköping University directly 
concerning rectification, deletion, or restriction of processing, Linköping 
University will not comply with such requests, but will notify the Data Subject 
that such requests must be addressed directly to the ICRC, and immediately 
forward the Data Subject’s request to the ICRC. 

(2) Linköping University may not on its own authority rectify, erase or restrict the 
processing of Personal Data that is being processed on behalf of the ICRC, but 
only on documented instructions from the ICRC.  
 

14. Supervisory powers of the ICRC 
Linköping University shall provide all materials, documents and other 
information necessary to demonstrate compliance with the obligations laid 
down in this Agreement and allow for and contribute to audits, including 
inspections, of Linköping University’s operational processes and practices that 
involve the processing of Personal Data, to be conducted by ICRC or a 
nominated representative mandated by ICRC with reasonable notice and 
during normal business hours.  

15. Authority of the ICRC to issue instructions 
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Appendix E - Participant Information Leaflet for ICRC-run Physical Rehabilitation 
Centres (Chapters 5 and 6) 

  

Information Leaflet  

PMS Data Analysis of ICRC Physical Rehabilitation Centres 

 

Dear rehabilitation centre managers, project managers, data managers, dear colleagues, 

You are using the ICRC-developed Physical Rehabilitation Programme Services User 
Management System (PMS) in your ICRC physical rehabilitation centre (PRC). 
The ICRC is undertaking an analysis of data collected in PMS. This letter provides you with 
details on the planned study. The results of the study are planned to be published within 
ICRC and internationally. 

The objective of this study is to identify gender differences in demographic factors, injury 
characteristics and baseline health outcomes of PRC service users.  

The person responsible for this project is Cornelia Barth with academic support from 
University College Dublin, Ireland and Linköping University, Sweden. 

a)  ‘What is this study about?’  

This study plans to investigate gender differences of service users in terms of: 
Ø demographic factors such as age, civil status, occupation 
Ø injury characteristics such as forms of disability (health conditions), causes, severity, age 

at onset 
Ø baseline health outcomes such as pain, strength, mobility, independence, length of 

rehabilitation 
 

b) ‘Why we are doing this study?’ 

Promoting access to services for women is a key priority for the ICRC’s physical rehabilitation 
programme. Despite this, there is a gender disparity in access to services. Overall figures show 
that fewer women than men access PRC in all ICRC(-supported) projects worldwide. The 
reasons for this are not known. 
This data analysis will provide valuable information on characteristics of male and female 
service users and whether there are differences in injury characteristics and health outcomes 
between them. The findings will also serve as a basis for future research about access to 
physical rehabilitation for women with disabilities. 
 

c) ‘What are we asking you to do?’ 

This leaflet is for your information. No action is required from your side, we will directly access 
data collected in PMS. 

 
d) ‘How will the data be used?’ 

1. Data will be completely de-identified and protected before analysis in the following way: 
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Ø All information in PMS under name, phone number, national card ID, location, etc. will 
be erased. It will not be possible to trace back any individual service user. 

Ø All information related to country and PRC will be coded. The information that will 
appear on the merged data collection referring to the PRC at the origin of data will 
consist of number codes. 

Ø All excel files from each PRC will be password protected. 
Ø Names of treating physiotherapists will be coded. 

2. Data from all participating centres will be merged into one excel file, together with data 
from participating ICRC-supported PRCs.  
3. Descriptive analysis will be conducted using MS Office Excel 2013 and IBM SPSS Statistics 
for Windows, (Version 24.0).  
 

e)  ‘What are the benefits of taking part in this study?’  

You will get detailed information of service user profiles.  
The study will provide you with a picture of your service user population, their characteristics 
and correlations between certain characteristics. You will also learn more about which groups 
of service users are most prevalent. It may help you to identify service gaps and areas to 
address or to investigate further.  
The study will also reveal missing or invalid data that will help you to improve data 
management if necessary. 
The study will help you to make informed decisions on best service provision. It will help to 
plan and justify specific interventions (eg. related to access or microeconomic initiatives, but 
also PRC human resources and equipment). It will provide you with valuable facts and 
arguments for stakeholder meetings including donors and ministries. 

 
f) ‘What are the risks of taking part in this study?’ 

There are no risks involved. 
 

g) ‘How will you find out what happens with this project?’   

You have the possibility to access the results of the analysis in various ways:  
Ø You are invited to participate in an online presentation of preliminary data analysis 

planned for February 2019.  
Ø A final report will be shared in April 2019. 
Ø You will be informed on presentations at international conferences and/or a 

publication in a peer-reviewed journal, which will be shared with you accordingly. 
 

h) Contact details for further information 

Cornelia A. Barth, M.Sc. 
Physical Rehabilitation Advisor 
International Committee of the Red Cross (ICRC)   
19, avenue de la Paix, 1202 Geneva, Switzerland 
T +41 22 730 3749 (direct line) 
skype ID: cbarth@icrc.org 
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Appendix F - Participant Information Leaflet and Consent Form for ICRC-supported 
Physical Rehabilitation Centres (Chapters 5 and 6) 

  

Information and Permission Form 
for PMS Data Analysis  

of ICRC-supported Physical Rehabilitation Centres 
 

 

Dear rehabilitation centre managers, project managers, data managers, dear colleagues, 

 

You are using the ICRC-developed Physical Rehabilitation Programme Services User 

Management System (PMS) in your ICRC-supported physical rehabilitation centre (PRC). 

The ICRC is undertaking an analysis of data collected in PMS. We are kindly requesting your 

collaboration in sharing your data collection. This letter provides you with details on the 

planned study. The results of the study are planned to be published within ICRC and internationally. 

The objective of this study is to identify gender differences in demographic factors, injury 
characteristics and baseline health outcomes of PRC service users.  

The person responsible for this project is Cornelia Barth with academic support from 

University College Dublin, Ireland, Linköping University, Sweden and collaborating partners. 

All parties have signed a “data sharing agreement” set up by the ICRC data protection office. 

The agreement is available on ICRC Teamspace and can be shared upon request.  

a)  ‘What is this study about?’  

This study plans to investigate gender differences of service users in terms of: 

Ø demographic factors such as age, civil status, occupation 

Ø injury characteristics such as forms of disability (health conditions), causes, severity, 

age at onset 

Ø baseline health outcomes such as pain, strength, mobility, independence, length of 

rehabilitation 

 

b) ‘Why we are doing this study?’ 

Promoting access to services for women is a key priority for the ICRC’s physical rehabilitation 

programme/ MoveAbility. Despite this, there is a gender disparity in access to services. Overall 

figures show that fewer women than men access PRC in all ICRC-supported projects 

worldwide. The reasons for this are not known. 

This data analysis will provide valuable information on characteristics of male and female 

service users and whether there are differences in injury characteristics and health outcomes 

between them. The findings will also serve as a basis for future research about access to 

physical rehabilitation for women with disabilities. 
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c) ‘What are we asking you to do?’ 

You are requested to extract and share two excel files, one on service user demographic data 
and one on physiotherapy data. Please follow these instructions: 

 

1. Service user data collection 
Ø Go to the tab DATA ANALYSIS 
Ø Click the tab SPECIFIC REPORTS 
Ø In the dropdown list choose SERVICE USERS 
Ø Click “Export Excel” 
2. Physiotherapy data collection (only for PMS5 users) 
Ø Follow above instructions choosing PHYSIOTHERAPY in the dropdown list 
3. De-identification of data 
Ø In excel delete the following columns: 
Ø Service user file: Columns FAMILY NAME, FIRST NAME, OTHER NAME, PHONE 

NUMBER, NATIONAL CARD ID, HOUSE NO/STREET, VILLAGE, X, Y 
Ø Physiotherapy file: FAMILY NAME, FIRST NAME, HOUSE NO/STREET, VILLAGE, X, Y 
Ø Do not delete any other columns 
4. Password protection of each file 
Ø Open the excel file, go to the tab “FILE”, click on “Protect workbook”, then “encrypt 

with password”      
Ø Type a password and save the file 
Ø Give the two excel files and the password separately to your ICRC partner  
Ø Your ICRC partner should send both exported excel files to cbarth@icrc.org or share 

it via FileZilla or similar and send the password in a different message 

 
d) ‘How will the data be used?’ 

1. After reception of data  
Ø De-identification of data will be double-checked to make sure that it is not possible to 

trace back individual service users. 
Ø All information related to locations will be treated in a confidential way by the project 

responsible and collaborating partners; it will not be possible to identify individual 
service users in the finalized analysis of locations. 

Ø Names of treating physiotherapists will be coded. 
2. Data from all participating centres will be merged into one excel file. 
3. Descriptive analysis will be conducted using MS Office Excel 2013 and IBM SPSS Statistics 
for Windows, (Version 24.0).  
4. Data will be destroyed by collaborating partners after analysis and will be securely archived 
by the ICRC. 
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e)  ‘What are the benefits of taking part in this study?’  

You will get detailed information of service user profiles.  
The study will provide you with characteristics of your service user population and correlations 
between certain characteristics. You will learn more about which groups of service users are 
most prevalent. It may help you to identify service gaps and areas to address or to investigate 
further.  
The study will reveal missing or invalid data that will help you to improve data management if 
necessary. 
The study will help you to make informed decisions on best service provision. It will help to 
plan and justify specific interventions (e.g. related to access or microeconomic initiatives, but 
also PRC human resources and equipment). It will provide you with valuable facts and 
arguments for stakeholder meetings including donors and ministries. 
 

f) ‘What are the risks of taking part in this study?’ 

There are no risks involved. 
 

g) ‘How will you find out what happens with this project?’   

You have the possibility to access the results of the analysis in various ways:  
Ø You are invited to participate in an online presentation of preliminary data analysis 

planned for February 2019.  
Ø A final report will be shared in April 2019. 
Ø You will be informed on presentations at international conferences and/or a 

publication in a peer-reviewed journal, which will be shared with you accordingly. 
 

h) Contact details for further information and clarifications 

Cornelia A. Barth, M.Sc. 
Physical Rehabilitation Advisor 
International Committee of the Red Cross (ICRC)   
19, avenue de la Paix, 1202 Geneva, Switzerland 
T +41 22 730 3749 (direct line) 
Skype ID: cbarth@icrc.org 
 
FILL AND SIGN 

With my signature I give permission to use PMS data of our physical rehabilitation centre  

______________________________________________ (name of PRC, city, country)  

and will share data as requested. 

____________________________________            __________________________________ 

(Place, Date)                                                                                                            (Name + Function) 

 

__________________________________________ 

(Signature) 
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Appendix G - Participant Information Leaflet and Consent Form (Chapters 8 and 9)  

 

  

1 
 

 

 

 
Participants: ICRC-financed WCPT congress participants  

Location: Centre œcuménique, Route de Ferney 150, 1218 Le Grand-Saconnex (10 mins walking from 
ICRC HQ) 
Schedule:  

8:00  Optional: meeting at ICRC HQ reception to walk together to workshop venue at Centre 
œcuménique, Route de Ferney 150 

8:30-10:00 Introductions & Welcome 
 Update on ICRC physiotherapy standards 
 Introduction to digital centre management system (DCMS)  
 Introduction of 2 external PT professors 
 Group setup  
10:00-10:30 Coffee break 
10:30-12:30 Focus groups I 
12:30-13:30 Lunch break 
13:30-15:30 Focus groups II 
15:30-16:00 Coffee break 
16:00-17:00 Consensus finding, wrapup, closure 

Workshop Responsible: Cornelia Barth 

Workshop Facilitators/Moderators:  
• Catherine Blake, Physiotherapist, Associate Professor, University College Dublin, Ireland 
• Cliona O’Sullivan, Physiotherapist, Lecturer, University College Dublin, Ireland 
• Cornelia Barth, Physical Rehabilitation Advisor, ICRC Headquarters 
• Maarten Abeel, ICRC Physiotherapist currently working in Yemen 
• Solenne Chupin, Physical Rehabilitation Advisor, Program for Humanitarian Impact Investment 
• Valentina Cemulini, ICRC Physiotherapist currently working at headquarters 
• Additional facilitators (from the ICRC team) may join on an adhoc basis 

All facilitators are either ICRC physiotherapists or collaborate with the ICRC in this project due to their 
expertise on the subject. All facilitators are passionate about strengthening physiotherapy practice in low 
resource or conflict settings. 
 
What is this workshop about? 
This workshop is about understanding the priorities for development of physiotherapy practice in your context 
and also to get your opinions about how to best evaluate and measure the impact of physiotherapy. 
 
Why are we doing these focus groups discussions? 
We are conducting these sessions to find out more about your perspectives about the priorities for 
physiotherapy practice in the context where you work and how you would like to see the profession develop 
over the next 10 years.  
During the second session we would like to get your opinions and experiences about measuring patient 
outcomes and evaluating the impact and quality assurance of physiotherapy. We would like to know more 
about what you consider important to measure and the methods you use or would like to use. 
We need your input and want you to share your honest and open thoughts with us.  
 
 
 
 
  

Information Leaflet and Consent Form 
Post-WCPT-Congress Workshop & Focus Group Discussions 

14 May 2019, Geneva 

PHYSIOTHERAPY IN LOW RESOURCE / ICRC CONTEXTS 
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Structure of focus group discussions 
Each session will take about 90 minutes and will be structured around several questions. Please answer as 
honestly and openly as you can. Often, a discussion will ensue from a question – this is exactly what we are 
aiming for.  
We will be observing and audio recording the session and taking notes on the discussion. The recording and 
notes are for us to look at afterwards as we won’t remember all that we discuss. We want to capture as much 
of what you say as possible. We will be taking notes throughout for no other reason, other than we want to 
capture everything you have to say 
 
How will your privacy be protected? What will happen to the recordings? 
In order to protect the confidentiality of all participants, we ask all participants not to disclose the experiences 
shared by others during the discussions. The focus group discussions will be audio recorded using a smart 
phone / dictaphone and the recordings will be saved electronically, immediately after the interview, on 
password protected computers of the facilitators. The audio recordings will then be deleted immediately from 
the phone. Depending on resources the audio recordings may be transcribed verbatim and transcripts may 
be stored electronically on password protected computers of the facilitators. Each participant will be assigned 
a numerical code which will be used during transcription. Names will not be transcribed.  
 
Report and Publication 
A report of the findings from the focus groups will be generated for ICRC and for the WCPT website. We 
won’t identify anyone by name in our report, everyone will remain anonymous. All participants will receive a 
summary of the report once available. The results of this focus groups may be published in a scientific 
journal, as it will be of interest to clinicians and academic members of staff working in this field.  
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preserved 

 
 

Please answer the following questions in the spaces provided, circle or tick the most 
appropriate options. 
1. Age: _______________ 

2. Are you: (please tick as necessary)           □ Male  □ Female 

3. What is your nationality? _______________ 

4. What country are you currently working in? __________________ 
5. What is your professional background? 

□ Physiotherapist (MSc or higher) 
□ Physiotherapist (BSc) 
□ Physiotherapist (Diploma) 
□ Physiotherapist Assistant 
□ Other: (please describe)  __________________________________ 

6. What is your current role? 

□ Physiotherapist (clinician) 
□ Physiotherapist (teamleader) 
□ Teacher/ trainer 
□ Project manager 
□ Other: (please describe)  __________________________________ 

 
7. How many years of experience have you had in this current job? 

□ <1 Year                 □ 1-2 Years 
□ 2-5 Years              □ 5-10 Years 
□ >10 Years   

 
8. How many years of professional experience do you have in total? 

□ <1 Year                  □ 1-2 Years 
□ 2-5 Years                □ 5-10 Years 
□ >10 Years 
 

Thank you for taking the time to complete and return this questionnaire.  
---------------------------"-----------------------------"--------------------------------"---------------------"---------------------- 

 
 
 
FILL AND SIGN 
With my signature I give permission to use anonymised recordings from the focus group 
discussions at the post-congress workshop. 
 
 
___________________________________                ____________________________________ 
(Place, Date)                                                                                      (Name, Function, Country) 
 

             ___________________________________ 
(Signature) 

 

DEMOGRAPHIC DETAILS QUESTIONNAIRE 

PHYSIOTHERAPY IN LOW RESOURCE / ICRC CONTEXTS 

INFORMED CONSENT 
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Appendix H - Facilitator guideline (Chapters 8 and 9) 

 

 
  

1 
 

Facilitator’s welcome, introduction and instructions to participants  
8:00  Optional: meeting at ICRC HQ reception to 

walk together to workshop venue at Centre 
œcuménique, Route de Ferney 150 

 

8:30-10:00 Introductions & Welcome Nel to start, introduces facilitators team; short 
entry game; overall ground rules: international 
workshop, respect of schedule, prayers etc. 
during breaks not during sessions, … 

 Update on ICRC physiotherapy standards Nel, very brief update, focussing on outcome 
measurement 

 Introduction to digital centre management 
system (DCMS)  

Solenne 

 Intro focus groups Cliona? 
 Group setup  Lottery 
10:00-10:30 Coffee break  
10:30-12:30 Focus groups I  
12:30-13:30 Lunch break  
13:30-15:30 Focus groups II  
15:30-16:00 Coffee break  
16:00-17:00 Consensus finding, wrapup, closure  

PLENARY SESSION AT BEGINNING (Cliona?) – in simple English 

Welcome and thank you for coming here today after an intense congress and to take part in this focus group. 
You have been invited to this workshop as your point of view is important. 

Introduction: This focus group discussion is designed to discuss with you what many of you pointed out in the 
pre-workshop survey. We would like to explore your current thoughts on the way forward in physiotherapy in your 
contexts. The focus group discussion will take no more than two hours. May I tape the discussion to facilitate its 
recollection ? (if yes, switch on the recorder) 

Anonymity:  The focus groups will be audio recorded using a smart phone / dictaphone and the recordings will 
be saved electronically, immediately after the interview, on password protected computers of the facilititators. The 
audio recordings will then be deleted immediately from the phone. Depending on resources the audio recordings 
may  be transcribed verbatim and transcripts will be stored electronically on password protected computers of the 
facilitators. Each participant will be assigned a numerical code which will be used during transcription. Names will 
not be transcribed.  

The transcribed notes of the focus group will contain no information that would allow individual subjects to be 
linked to specific statements. You should try to answer and comment as accurately and truthfully as possible. I 
and the other focus group participants would appreciate it if you would refrain from discussing the comments of 
other group members outside the focus group. If there are any questions or discussions that you do not wish to 
answer or participate in, you do not have to do so; however please try to answer and be as involved as possible. 
 
Focus group structure: 
The session will take about 90 minutes and will be structured around several questions. Please answer as 
honestly and openly as you can. Often, a discussion will ensue from a question – this is exactly what we are 
aiming for 
We will be observing and audio recording the session and taking notes on the discussion. The recording and 
notes are for us to look at afterwards as we won’t remember all that we discuss. We want to capture as much of 
what you say as possible. We will be taking notes throughout for no other reason, other than we want to capture 
everything you have to say 
  

FOCUS GROUP: DISCUSSION GUIDE (only for facilitators) 

PHYSIOTHERAPY IN LOW RESOURCE / ICRC CONTEXTS 
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FOR EACH FACILITATOR 

10.30-10.45 

Ground rules 
Before we start we should set some ground rules as a group. What should everyone of us do or respect in a 
group discussion? (let group set rules for 15 mins, note them on flipchart, see checklist below to add/suggest in 
simple English if group doesn’t come up with it) 

• Only one person speaks at a time 
• There are no right or wrong answers 
• You do not have to agree with the views of other people in the group 
• You do not have to speak in any particular order 
• When you do have something to say, please do so. It is important that to hear the views of each of you 
• For confidentiality please to not share the contributions of others outside the discussion. We want 

you to feel comfortable sharing both positive and negative issues. The more open and honest you are in 
the discussion, the more beneficial it is for us. 

• Does anyone have any questions?  (answers).  
• OK, let’s begin 

Warm up 
• First, I’d like everyone to introduce themselves. Can you tell us your name, country and workplace ? 

10.45-11.00 
Introductory question 
I am just going to give you a couple of minutes to think about your experience at the congress. Is anyone happy to 
share his or her experience? 

11.00-12.45 
Guiding questions part I (reformulate if not clear) 

• The overall topic of this morning session is: Based on experiences during the congress where do you see 
physiotherapy in your context in the next 10 years? 

• We will start the discussion with the following question: what do you perceive as the priority health conditions 
that need to be addressed in your country and what is the role of physiotherapy in addressing these health 
priorities? 

• What are the challenges and opportunities for development of the physiotherapy in your country? 
• What is your role in addressing these challenges and harnessing opportunities? 

12.45-13.00 
Wrapup morning session 
• We will have a wrapup session at the end of the day. For this we will do a wrapup of our discussion 

• Of all the things we’ve just discussed, what would you say are the most important conclusions you will take 
with you? (note on flipchart) 

 

Conclusion (optional) 
• Thank you for participating. This has been a very successful discussion 
• We hope you have found the discussion interesting 
• If there is anything you are unhappy with or wish to complain about, please contact the workshop responsible 

(Nel) or speak to me later 
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13.30-13.40 

Repeat ground rules 

13.40-15.15 

Guiding questions part II 

• The overall topic of this afternoon session is: Measuring outcome/ impact and assuring quality: what do you 
consider important ( add if feasible:  from the point of view of various stakeholders)? 

• From your experience of working with patients, what are the outcomes that are important to patients and to 
you (bring in other stakeholders, policy makers etc, if feasible)? What do you want for your patients to have 
achieved at the end of their rehabilitation? 

• How do you/would you like to measure the outcomes of physiotherapy/rehabilitation with your patients? 
• What is /would be helpful to you when considering measuring patient outcomes? 
• What are the challenges or what doesn’t work well when measuring patient outcomes? 

 

15.15-15.30 

Concluding question 

• Of all the things we’ve just discussed, what would you say are the most important conclusions you will take 
with you? (note on flipchart) 

 

Conclusion (optional) 
• Thank you for participating. This has been a very successful discussion 
• We hope you have found the discussion interesting 
• If there is anything you are unhappy with or wish to complain about, please contact the workshop responsible 

(Nel) or speak to me later 
 

16.00-17.00 

Consensus finding 

(each group presents key messages in 10 mins) 

 

17.00-17.15 

Closure 

(FYI – we have to hand keys back before 18h otherwise we will be charged 1 h extra) 
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An estimated 20 million of the 135 mil-
lion people who need humanitarian 
assistance globally are living with some 
form of disability and require access 
to rehabilitation services and assis-
tive technology.1 !is "gure excludes 
the unknown number of people with 
con#ict-caused impairment. However, 
physical disabilities and rehabilitation 
needs of populations in con#ict-a$ected 
settings are rarely considered and very 
few international organizations special-
izing in rehabilitation are active in such 
contexts.

While two important World Health 
Organization (WHO) initiatives on 
rehabilitation were launched in the 
past years, they do not fully capture 
the challenges of protracted crises. One 
such action was the Emergency Medical 
Teams Initiative, focusing on sudden on-
set disasters, which di$er in nature and 
response from protracted crises.2 !e 
second initiative was Rehab 2030, which 
aims to advance the global rehabilita-
tion agenda around the health-related 
sustainable development goal (SDG) 3.3 
!is initiative targets low- and middle-
income countries that request assistance 
in anchoring rehabilitation in their 
health system. However, the initiative 
starts at a level of systems organization 
that does not exist in most countries of 
protracted crisis.

Rehabilitation for persons with 
permanent impairment and disability 
is demanding in any given context, be-
cause it involves long-term interventions 
and requires "nancial resources and 
care-providers with specialized skills. 
In protracted crises, however, rehabilita-
tion is particularly challenging.

!e overall situation may be charac-
terized by political uncertainty, poverty 
and corruption. !e infrastructure may 
be destroyed or degraded, a$ecting 
communication, access to buildings and 
roads, and procurement of rehabilitation 
products. !e security situation may be 
volatile and unpredictable. !e educa-
tion system may be weak, complicating 
professional training. !e health system 
may be overwhelmed or dysfunctional. 

!e needs for rehabilitation will be 
increased, urgent and complex. !ere-
fore, clinical presentations requiring 
rehabilitation will be pre-existing condi-
tions that were deteriorating or further 
developing, plus multiple physical and 
psychological trauma accumulated at 
di$erent points in time. Cultural con-
cepts and beliefs around disability may 
be stigmatizing, hindering the develop-
ment of rehabilitation policies. Accord-
ingly, the most vulnerable, including 
women and children with disabilities, 
may get further marginalized, exploited 
and exposed to violence. Rehabilitation 
professionals, if existent, may have le% 
the country, or been killed in con#ict,4 
and there may not be su&cient numbers 
of quali"ed remaining sta$.

Given this complexity and magni-
tude of needs, speci"c approaches are 
required.

First, greater awareness of the 
rehabilitation needs in countries of 
protracted crisis is needed. Raising 
awareness is done best by including 
persons concerned and their rehabilita-
tion providers. In 2019, the International 
Committee of the Red Cross (ICRC) 
sponsored over 50 individuals from 26 
countries to participate in the World 
Confederation for Physical !erapy 
congress5 to promote exchange between 
professionals from high-income and 
protracted crisis settings. Other ways to 
raise awareness are publications in the 
media reaching beyond the rehabilita-
tion or aid community. 

Second, rehabilitation programmes 
should be designed and managed to 
get users ready for social reintegration. 
Organizations active in these settings 
could make their employment system 
as inclusive as possible and proactively 
o$er perspectives for persons with dis-
abilities, by engaging in team diversity 
and ensuring accessibility for persons 
with various forms of disabilities to 
allow them to advance in their career 
paths.

!ird, sustainability should be 
strengthened by capacity building of 
sta$, through advocacy with relevant 

civil society organizations and authori-
ties, and the creation of structures in the 
absence of a state system. Moreover, em-
ploying former rehabilitation users with 
disabilities in rehabilitation structures 
contributes to sustainability.

Fourth, guidelines on clinical work 
in challenging settings, such as those by 
the World Confederation for Physical 
!erapy, the ICRC and partner organi-
zations are crucial.6–8 !ese guidelines 
should eventually expand their scope 
on all aspects of functionality includ-
ing participation and reintegration. 
!e same applies to WHO’s Blue Book9 
on sudden onset disasters and the 
Red Book, currently being developed 
and speci"cally designed for con#ict 
response. 

Fi%h, mainstreaming rehabilitation 
in protracted crises requires close col-
laboration with international rehabilita-
tion or medical associations and WHO, 
especially on the use and context-adap-
tation of documents developed within 
the Rehab 2030 initiative. In crisis set-
tings, collaborating with aid organiza-
tions to systematically raise awareness 
on rehabilitation needs, is vital.

Sixth, data and research are needed 
on demographics and clinical presenta-
tions, on the impact of rehabilitation 
interventions and on workforce. Equally 
important is qualitative, participatory 
research that includes the views and 
needs of a$ected populations.

If the strategies above are con-
sidered, health for all as the priority 
towards achieving SDG 3 can also be 
accomplished with regards to reha-
bilitation needs of people in protracted 
crises. ■

Meeting the needs of people with physical disabilities in crisis settings
Cornelia Anne Bartha

References
Available at: http://www.who.int/bulletin/vol-
umes/97/12/19-246918

a International Committee of the Red Cross, 19, avenue de la Paix 1202, Geneva, Switzerland.
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Introduction
!e e"ects of con#ict on population health include increased 
injury rates coupled with a collapse of health systems.1 !e 
consequences of weak health systems are more far-reaching 
and complex than the e"ects of con#ict-caused injury and 
physical impairment.2 !e lack of disease prevention and 
health promotion services and good-quality health care 
increase the number of people with disabilities requiring 
rehabilitation.

While early rehabilitation has received more attention 
recently,3–5 the needs of people with permanent disabilities for 
continuing and costly rehabilitation and assistive technology 
in con#ict settings have not been adequately addressed.6,7

!e Physical Rehabilitation Programme of the Interna-
tional Committee of the Red Cross (ICRC) aims to bridge the 
gap between immediate humanitarian rehabilitation needs 
and long-term programming for people with disabilities in 
di$cult environments.8 Over the programme’s 40-year history, 
the number of projects has increased across many countries 
in response to population rehabilitation needs during and 
a%er con#ict.

Rehabilitation in all physical rehabilitation centres sup-
ported by the ICRC consists of assistive technology and phys-
iotherapy. Over the past 30 years and notably a%er adoption 
of the United Nations Convention on the Rights of Persons 
with Disabilities in 2006,9 most physical rehabilitation centres 

broadened their scope and employed, or referred people to, 
professionals o"ering psychosocial support, disability sports 
and educational or professional (re)integration. In addition, 
increasing numbers of trained prosthetists, orthotists and 
physiotherapists have been working in clinics and supervis-
ing teams, which has contributed to the implementation of 
professional standards adapted to the context.8 A patient 
management system was introduced in 2001,10 a &eld-based 
so%ware that allows physical rehabilitation centres to manage 
their user data.11

Research on people using rehabilitation services in 
fragile countries is limited.12,13 People with disabilities at-
tending ICRC physical rehabilitation centres are particularly 
vulnerable because their disability is often combined with 
factors such as gender bias and poverty.8 Access to and avail-
ability of rehabilitation services during conflict is difficult 
because of reduced workforce, scarce resources and broken 
health systems.

Understanding the characteristics of people with disabil-
ities who access physical rehabilitation centres is important to 
identify the main health conditions for which rehabilitation 
is sought and the affected populations with specific needs, 
so as to inform the development of rehabilitation systems in 
conflict settings. We aimed to examine existing data from 
patient management systems to determine the demographic 
characteristics and clinical presentations of people attending 
ICRC physical rehabilitation centres in different countries.

Objective To analyse the demographic and clinical characteristics of people attending physical rehabilitation centres run or supported by 
the International Committee of the Red Cross in countries and territories affected by conflict.
Methods Of 150 such rehabilitation centres worldwide, 38 use an electronic patient management system. We invited all 38 centres to 
participate. We extracted de-identified data from 1988 to 2018 and categorized them by sex, age, country or territory and reason for using 
rehabilitation services.
Findings Thirty-one of the 38 rehabilitation centres in 14 countries and territories participated. We included data for 287 274 individuals. 
Of people using rehabilitation services, 61.6% (176 949/287 274) were in Afghanistan, followed by 15.7% (44 959/287 274) in Cambodia. 
Seven places had over 9000 service users each (Afghanistan, Cambodia, Gaza Strip, Iraq, Myanmar, Somalia and Sudan). Overall, 72.6% 
(208 515/287 274) of service users were male. In eight countries, more than half of the users were of working age (18–59 years). Amputation 
was the most common reason for using rehabilitation services; 33.3% (95 574/287 274) of users were people with amputations, followed by 
13.7% (39 446/287 274) with cerebral palsy. The male predominance was greater in the population aged 18–34 years (83.1%; 71 441/85 997) 
and in people with amputations (88.6%; 84 717/95 574) but was evident across all places, age groups and health conditions.
Conclusion The considerably lower attendance of females at the rehabilitation centres highlights the need to understand the factors that 
affect the accessibility and acceptability of rehabilitation for women and girls in conflict settings.

a International Committee of the Red Cross, 19 avenue de la paix, 1202 Geneva, Switzerland.
b Department of Biomedical and Clinical Sciences, Linköping University, Linköping, Sweden.
c School of Public Health, Physiotherapy and Sports Science, University College Dublin, Dublin, Ireland.
d Doctors For You, Mumbai, India.
Correspondence to Cornelia A Barth (email: cbarth@ icrc .org).
(Submitted: 13 December 2019 – Revised version received: 12 June 2020 – Accepted: 15 June 2020 – Published online: 8 July 2020 )

Users of rehabilitation services in 14 countries and territories affected 
by conflict, 1988–2018
Cornelia A Barth,a Andreas Wladis,b Catherine Blake,c Prashant Bhandarkard & Cliona O’Sullivanc
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Methods
Study design

!is was a retrospective descriptive 
study of aggregated data from patient 
management systems for all people seek-
ing rehabilitation services from 1988 to 
2018 who were registered in participat-
ing physical rehabilitation centres. Data 
on people seeking services before the 
introduction of the patient management 
system had been manually transferred 
onto the system from the paper records. 
!e timespan varied between physical 
rehabilitation centres depending on 

when the ICRC support began and when 
the patient management system was 
introduced (Table 1).

Study setting

Physical rehabilitation centres partnered 
with the ICRC are advised, but not 
obliged to install the patient manage-
ment system. At the time of data col-
lection, 38 of 150 physical rehabilitation 
centres in 35 low-income and con"ict-
a#ected countries and territories had 
installed this system. !e analysed data 
collection represents countries and 
territories, and physical rehabilitation 

centres that we consider were in the 
midrange of human and technological 
resource capacity to undertake elec-
tronic data collection. Outside this range 
were: (i) centres that had di$culty using 
so%ware (e.g. centres with badly a#ected 
electricity and internet infrastructure, 
or which lacked, or had a high turnover 
of, sta# with information technology 
skills), and (ii) centres in countries and 
territories with more advanced health 
information systems than the patient 
management system. Some centres were 
not using the patient management sys-
tem because of data protection policies 
and the perceived sensitivity of user 
&les, despite guaranteed anonymity of 
the data.

We wrote to the managers of all 38 
physical rehabilitation centres using the 
patient management system explaining 
the purpose of the study in detail and 
inviting them to participate and provide 
us with de-identi&ed data.

Study population

!e study population was newly regis-
tered users of rehabilitation services at 
the physical rehabilitation centres. On 
registration, demographic and clinical 
characteristics of the person seeking 
rehabilitation services are recorded as 
part of routine documentation.

Data collection

We retrieved data on the country or ter-
ritory where the centre was located, and 
age and sex of the users and their main 
reason for attending the centre. !e 
main reasons for attending the centre 
included a mix of symptoms (e.g. muscle 
weakness), causes (e.g. ageing), diseases 
(e.g. encephalitis), injuries (e.g. burns) 
or disorders (e.g. cerebral palsy).

Data accuracy depended on the 
quality of self-reported information 
provided by the person attending the 
rehabilitation centre and the recorded 
observations of the sta# of the centre 
who have varying levels of professional 
training. We considered variables such 
as sex and age as robust. However, 
given the lack of medical personnel and 
diagnostic tests, recording an accurate 
clinical diagnosis can be di$cult.

Data analysis

We cleaned, merged and aggregated 
data by sex and age, and organized into 
the variables of interest. We categorized 
people according to age as: young child 
(younger than 5 years); child (5–17 

Table 1. Characteristics of rehabilitation centres included in the study on people using 
rehabilitation services in 14 countries and territories affected by conflict, 
1988–2018

Country or 
territory

No. of physical 
rehabilitation 

centres

ICRC 
support 

since

Use of patient 
management 

system

History of 
conflict

User records, 
no. (%)

Afghanistan 7a 1987 1988–2018 Ongoing 176 949 (61.6)
Cambodia 2b 1991 1991–2018 Post-

conflict
44 959 (15.7)

Iraq 1a 1994 1996–2018 Ongoing; 
hosting 
refugees

13 749 (4.8)

Myanmar 5b 1985c 2002–2018 Ongoing 10 498 (3.7)
Sudan 2b 1985c 2000–2018 Ongoing; 

hosting 
refugees

9 683 (3.4)

Somalia 3b 2016 2016–2018 Ongoing 9 081 (3.2)
Gaza Strip 1b 1989c 1991–2018 Ongoing 9 029 (3.1)
Pakistan 1b 1981c 2005–2018 Ongoing; 

hosting 
refugees

4 608 (1.6)

Ethiopia 2b 1979c 2007–2018 Hosting 
refugees; 
post-
conflict

3 445 (1.2)

Democratic 
Republic of the 
Congo

2b 1998 2007–2018 Ongoing 2 587 (0.9)

Togo 1b 2010 2015–2018 Hosting 
refugees

1 142 (0.4)

Niger 2b 2010 2012–2018 Hosting 
refugees

922 (0.3)

Syrian Arab 
Republic

1a 1983c 2015–2018 Ongoing 415 (0.1)

Algeria 1b 2002 2008–2018 Hosting 
refugees

207 (0.1)

Total 31 NA 1988–2018 NA 287 274 (100.0)

ICRC: International Committee of the Red Cross; NA: not applicable.
a  ICRC-run centre.
b  ICRC-supported partner centre.
c  With short interruptions because of conflict, political situation and security.

Note: Ongoing means country with an ongoing protracted crisis with changing patterns of fighting and 
changing lines of demarcation throughout the years of data collection; hosting refugees means country 
that has hosted (and treated disabled) refugees from neighbouring conflict(s) throughout the years of data 
collection; post-conflict means country where the conflict has ended, which has been treating people with 
conflict-related disabilities throughout the years of data collection.
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years); young adult (18–34 years); adult 
(35–59 years); and older adult (older 
than 59 years). We grouped the main 
reasons for attending the centre into: 
musculoskeletal (amputation includ-
ing congenital limb deficiency and 
fracture); neurological (paraplegia, 
tetraplegia or hemiplegia and sequelae 
of polio); and paediatric (congenital 
conditions: clubfoot and cerebral palsy) 
according to clinical group and age at 
registration.

We used descriptive statistics for 
our primary analysis using Microso! 
Excel, 2016 (Microso!, Redmond, Unit-
ed States of America). We summarized 
data as counts and percentages.

Ethical approval

We received ethical exemption to con-
duct an analysis on de-identi"ed data by 
the Commission Cantonale d’Ethique 
de la Recherche, Geneva, Switzerland 
(reference number: REQ-2019–00027). 
Data sharing agreements were approved 
by ICRC, Linköping University, Sweden 
and University College Dublin, Ireland.

Results
Rehabilitation centres

Of the 38 physical rehabilitation centres 
in low-income and conflict-affected 
countries and territories that had in-
stalled the patient management system, 
31 from 14 countries and territories 
(Afghanistan, Algeria, Cambodia, 
Democratic Republic of the Congo, 
Ethiopia, Gaza Strip, Iraq, Myanmar, 
Niger, Pakistan, Somalia, Sudan, Syr-
ian Arab Republic and Togo) partici-
pated in the study and provided data 
on 289 248 users. Seven centres could 
not participate because of challenges 
in data extraction during the study’s 
timeline, including remote physical 
rehabilitation centres without a per-
manent ICRC presence.

Minor problems in the patient 
management system software resulted 
in invalid entries for 1974 users, which 
we excluded. The problems were: miss-
ing diagnosis (6 records), missing date 
of birth or age recorded as < 0 and 
> 99 (1793 records) and double entries 
(175 records). Thus, 287 274 unique 
user sets of data were included in the 
analysis.

Table 1 gives information on the 
rehabilitation centres in the countries: 
number of centres, year the ICRC 

started to support the centres, duration 
of using the patient management sys-
tem, history of conflict in the country 
and number of user records. Of the 14 
countries and territories, seven had 
more than 9000 users (Afghanistan, 
Cambodia, Iraq, Myanmar, Somalia, 
Gaza Strip and Sudan, in descending 
order of the number of user records) 
comprising 95.4% (273 948/287 274) 
of the total data set. Afghanistan 
had 61.6% (176 949/287 274) of user 
records and Cambodia had 15.7% 
(44 959/287 274).

Demographics

Table 2 shows the total user numbers 
by sex and age group. Table 3 shows 
the same data by country or territory. 
#e tables show that overall, and in 
most places, considerably more ser-
vice users were males (overall 72.6%; 
208 515/287 274). A greater proportion 
of males used rehabilitation services 
than females also in Togo (51.5% male; 
588/1142), Gaza Strip (56.6% male; 
5112/9029) and Democratic Republic of 
the Congo (57.9% male; 1498/2587), but 
the di$erences were not large.

An important age cohort are 
people of working age (18 to 59 years); 
overall 51.5% (147 974 /287 274) of the 
service users were in this age group 
and this was the case for most coun-
tries. However, in Gaza Strip, Togo and 
Democratic Republic of the Congo, 
the largest proportion of service us-
ers were younger than 5 years, 50.3% 
(4546/9029), 37.0% (423/1142) and 

29.0% (750/2587), respectively. In 
Algeria, older adults constituted the 
greatest proportion of the service users 
(34.8%; 72/207).

#e sex distribution varied consid-
erably across age groups in all countries 
and territories. However, in the young 
adult and adult age groups, a consistent-
ly greater proportion of men attended 
the rehabilitation centres compared with 
women in all countries and territories, 
except Togo where the proportions were 
similar.

For children receiving rehabilita-
tion, we found a smaller, but still im-
portant, di$erence in sex distribution 
in most countries and territories with 
more boys than girls attending the cen-
tres; only the Gaza Strip had equal sex 
distribution. #e same trend was seen 
for older adults in most places; substan-
tially more men than women accessed 
services, particularly in Ethiopia (89.7% 
were males; 314/350). Exceptions were 
the Democratic Republic of the Congo 
where 46.0% (105/228) in this age group 
were males and Togo where 42.0% were 
males (58/138).

Fig. 1 shows the overall sex distri-
bution of people using rehabilitation 
services by country and territory, from 
lowest to highest proportion of females.

Clinical data

Table 4 shows the main reasons for 
attending the centres over the study 
period. Amputation was the most com-
mon reason (33.3%; 95 574/287 274), 
followed by cerebral palsy (13.7%; 

Table 2. Sex and age distribution of service users in 14 countries and territories affected 
by conflict, 1988–2018

Age group Males Females Total

No. (%) % in 
age 

group

No. (%) % in 
age 

group

No. (%)

Young child (< 5 years) 31 054  
(14.9)

59.2 21 417 
(27.2)

40.8 52 471 
(18.3)

Child (5–17 years) 39 838  
(19.1)

64.0 22 389  
(28.4)

36.0 62 227 
(21.7)

Young adult (18–34 
years)

71 441  
(34.3)

83.1 14 556  
(18.5)

16.9 85 997 
(29.9)

Adult (35–59 years) 48 902  
(23.5)

78.9 13 075  
(16.6)

21.1 61 977 
(21.6)

Older adult (≥ 60 years) 17 280 
(8.3)

70.2 7 322  
(9.3)

29.8 24 602  
(8.6)

Total 208 515 
(100.0)

72.6 78 759 
(100.0)

27.4 287 274 
(100.0)

Note: We used data from International Committee of the Red Cross (ICRC)-owned and official ICRC-partner 
centres only.
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Table 3. Sex and age distribution of service users in 14 countries and territories affected by conflict, 1988–2018

Country or territory, 
age group

Males Females Total

No. (%) % in age 
group

No. (%) % in age 
group

No. (%)

Afghanistan 129 684 (100.0) 73.3 47 265 (100.0) 26.7 176 949 (100.0)
Young child 23 466 (18.1) 60.3 15 458 (32.7) 39.7 38 924 (22.0)
Child 29 784 (23.0) 65.9 15 416 (32.6) 34.1 45 200 (25.5)
Young adult 46 709 (36.0) 85.5 7 953 (16.8) 14.5 54 662 (30.9)
Adult 21 286 (16.4) 77.6 6 149 (13.0) 22.4 27 435 (15.5)
Older adult 8 439 (6.5) 78.7 2 289 (4.8) 21.3 10 728 (6.1)
Algeria 131 (100.0) 63.3 76 (100.0) 36.7 207 (100.0)
Young child 9 (6.9) 50.0 9 (11.8) 50.0 18 (8.7)
Child 16 (12.2) 66.7 8 (10.5) 33.3 24 (11.6)
Young adult 20 (15.3) 62.5 12 (15.8) 37.5 32 (15.5)
Adult 41 (31.3) 67.2 20 (26.3) 32.8 61 (29.5)
Older adult 45 (34.4) 62.5 27 (35.5) 37.5 72 (34.8)
Cambodia 32 609 (100.0) 72.5 12 350 (100.0) 27.5 44 959 (100.0)
Young child 1 497 (4.6) 56.3 1 163 (9.4) 43.7 2 660 (5.9)
Child 3 919 (12.0) 59.0 2 727 (22.1) 41.0 6 646 (14.8)
Young adult 11 682 (35.8) 81.2 2 712 (22.0) 18.8 14 394 (32.0)
Adult 12 295 (37.7) 80.7 2 944 (23.8) 19.3 15 239 (33.9)
Older adult 3 216 (9.9) 53.4 2 804 (22.7) 46.6 6 020 (13.4)
Democratic 
Republic of the 
Congo

1 498 (100.0) 57.9 1 089 (100.0) 42.1 2 587 (100.0)

Young child 414 (27.6) 55.2 336 (30.9) 44.8 750 (29.0)
Child 230 (15.4) 58.4 164 (15.1) 41.6 394 (15.2)
Young adult 383 (25.6) 62.5 230 (21.1) 37.5 613 (23.7)
Adult 366 (24.4) 60.8 236 (21.7) 39.2 602 (23.3)
Older adult 105 (7.0) 46.1 123 (11.3) 53.9 228 (8.8)
Ethiopia 2 534 (100.0) 73.6 911 (100.0) 26.4 3 445 (100.0)
Young child 101 (4.0) 68.2 47 (5.2) 31.8 148 (4.3)
Child 348 (13.7) 62.6 208 (22.8) 37.4 556 (16.1)
Young adult 995 (39.3) 68.0 469 (51.5) 32.0 1 464 (42.5)
Adult 776 (30.6) 83.7 151 (16.6) 16.3 927 (26.9)
Older adult 314 (12.4) 89.7 36 (4.0) 10.3 350 (10.2)
Gaza Strip 5 112 (100.0) 56.6 3 917 (100.0) 43.4 9 029 (100.0)
Young child 2 254 (44.1) 49.6 2 292 (58.5) 50.4 4 546 (50.3)
Child 1 127 (22.0) 52.2 1 031 (26.3) 47.8 2 158 (23.9)
Young adult 913 (17.9) 82.3 197 (5.0) 17.7 1 110 (12.3)
Adult 579 (11.3) 67.7 276 (7.0) 32.3 855 (9.5)
Older adult 239 (4.7) 66.4 121 (3.1) 33.6 360 (4.0)
Iraq 10 682 (100.0) 77.7 3 067 (100.0) 22.3 13 749 (100.0)
Young child 671 (6.3) 61.1 428 (14.0) 38.9 1 099 (8.0)
Child 1427 (13.4) 64.9 771 (25.1) 35.1 2 198 (16.0)
Young adult 3 450 (32.3) 83.3 690 (22.5) 16.7 4 140 (30.1)
Adult 3 843 (36.0) 84.5 703 (22.9) 15.5 4 546 (33.1)
Older adult 1 291 (12.1) 73.1 475 (15.5) 26.9 1 766 (12.8)
Myanmar 8 821 (100.0) 84.0 1 677 (100.0) 16.0 10 498 (100.0)
Young child 119 (1.3) 50.4 117 (7.0) 49.6 236 (2.2)
Child 480 (5.4) 58.9 335 (20.0) 41.1 815 (7.8)
Young adult 2 960 (33.6) 87.5 421 (25.1) 12.5 3 381 (32.2)
Adult 4 424 (50.2) 88.7 566 (33.8) 11.3 4 990 (47.5)
Older adult 838 (9.5) 77.9 238 (14.2) 22.1 1 076 (10.2)
Niger 594 (100.0) 64.4 328 (100.0) 35.6 922 (100.0)
Young child 77 (13.0) 56.2 60 (18.3) 43.8 137 (14.9)

(continues. . .)
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39 446/287 274). Less than 10% of users 
attended the rehabilitation centres for 
each of the conditions: clubfoot, frac-
tures, hemiplegia, para- and tetraplegia 
and sequelae of polio. About a quarter 
of the service users (70 838/287 274) at-
tended for other reasons (data available 
in the data repository).14

Fig. 2 shows the sex distribution of 
people using rehabilitation services ac-
cording to the main health condition for 
needing such services for all countries 
and territories, from the lowest to high-
est proportion of females.

We categorized conditions for 
which more than 500 users sought re-

habilitation services in each country by 
sex and age group (data repository).14

Table 5 shows musculoskeletal 
health conditions for which service us-
ers needed rehabilitation (amputation, 
fractures) by sex and age. We found 
important differences in sex distribu-
tion especially in young adults and 
adults; for example, more than 90% of 
those presenting with an amputation 
in Afghanistan and Cambodia were 
male and more than 80% in Ethiopia, 
Iraq, Myanmar and Pakistan were 
male. Considerably more men also 
presented after fractures in all the 
countries and territories and in all 

age groups except for Cambodians, 
where 52.5% (359/684) of older adults 
being attended to after fractures were 
women.

Table 6 shows the neurological 
health conditions for which service us-
ers needed rehabilitation (hemiplegia, 
paraplegia and tetraplegia, and sequelae 
of polio) by sex and age. Few people at-
tended the rehabilitation centres with 
hemiplegia in all countries and territo-
ries; overall only 4.2% (11 954/28 7274). 
!e largest groups of users with hemiple-
gia were adults and older adults. More 
men presented with hemiplegia in all 
the adult age groups in all countries. 

Country or territory, 
age group

Males Females Total

No. (%) % in age 
group

No. (%) % in age 
group

No. (%)

Child 114 (19.2) 58.2 82 (25.0) 41.8 196 (21.3)
Young adult 170 (28.6) 68.5 78 (23.8) 31.5 248 (26.9)
Adult 181 (30.5) 69.9 78 (23.8) 30.1 259 (28.1)
Older adult 52 (8.8) 63.4 30 (9.1) 36.6 82 (8.9)
Pakistan 3 466 (100.0) 75.2 1 142 (100.0) 24.8 4 608 (100.0)
Young child 637 (18.4) 64.3 353 (30.9) 35.7 990 (21.5)
Child 411 (11.9) 65.0 221 (19.4) 35.0 632 (13.7)
Young adult 1 067 (30.8) 82.3 229 (20.1) 17.7 1 296 (28.1)
Adult 1 026 (29.6) 81.0 241 (21.1) 19.0 1 267 (27.5)
Older adult 325 (9.4) 76.8 98 (8.6) 23.2 423 (9.2)
Somalia 5 620 (100.0) 61.9 3 461 (100.0) 38.1 9081 (100.0)
Young child 1 139 (20.3) 61.8 704 (20.3) 38.2 1 843 (20.3)
Child 1 107 (19.7) 59.0 769 (22.2) 41.0 1 876 (20.7)
Young adult 1 150 (20.5) 64.1 645 (18.6) 35.9 1 795 (19.8)
Adult 1 242 (22.1) 62.9 733 (21.2) 37.1 1 975 (21.7)
Older adult 982 (17.5) 61.7 610 (17.6) 38.3 1 592 (17.5)
Sudan 6 866 (100.0) 70.9 2 817 (100.0) 29.1 9 683 (100.0)
Young child 417 (6.1) 61.1 265 (9.4) 38.9 682 (7.0)
Child 732 (10.7) 57.4 544 (19.3) 42.6 1 276 (13.2)
Young adult 1 771 (25.8) 68.0 833 (29.6) 32.0 2 604 (26.9)
Adult 2 600 (37.9) 76.6 794 (28.2) 23.4 3 394 (35.1)
Older adult 1 346 (19.6) 77.9 381 (13.5) 22.1 1 727 (17.8)
Syrian Arab 
Republic

310 (100.0) 74.7 105 (100.0) 25.3 415 (100.0)

Young child 9 (2.9) 60.0 6 (5.7) 40.0 15 (3.6)
Child 67 (21.6) 69.8 29 (27.6) 30.2 96 (23.1)
Young adult 108 (34.8) 78.8 29 (27.6) 21.2 137 (33.0)
Adult 96 (31.0) 75.6 31 (29.5) 24.4 127 (30.6)
Older adult 30 (9.7) 75.0 10 (9.5) 25.0 40 (9.6)
Togo 588 (100.0) 51.5 554 (100.0) 48.5 1 142 (100.0)
Young child 244 (41.5) 57.7 179 (32.3) 42.3 423 (37.0)
Child 76 (12.9) 47.5 84 (15.2) 52.5 160 (14.0)
Young adult 63 (10.7) 52.1 58 (10.5) 47.9 121 (10.6)
Adult 147 (25.0) 49.0 153 (27.6) 51.0 300 (26.3)
Older adult 58 (9.9) 42.0 80 (14.4) 58.0 138 (12.1)
Total 208 515 (100.0) 72.6 78759 (100.0) 27.4 287 274 (100.0)

Notes: We used data from International Committee of the Red Cross (ICRC)-owned and official ICRC-partner centres only. Young child: < 5 years, child: 5–17 years, 
young adult: 18–34 years, adult: 35–59 years, older adult: ≥ 60 years.

(. . .continued)
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For paraplegia and tetraplegia, the 
data showed large di!erences in sex 
distribution in young adults and adults; 
more than 70% of users being attended 
to for these conditions were men. "e 
largest proportion of service users for 
sequelae of polio were in the child and 
adult populations. About a third of 
users attending for sequelae of polio 
were females, except in users younger 
than 5 years in Cambodia, where 58.2% 
(57/98) were girls and in young adults 
in Sudan, where 53.6% (292/545) were 
women.

Table 7 shows paediatric health 
conditions for which service users 
needed rehabilitation (clubfoot and ce-
rebral palsy) by sex and age. Over 80% 
of service users presenting with clubfoot 
and cerebral palsy (both conditions 

continue to adulthood) were younger 
than 18 years. For clubfoot overall, 
69.9% (9084/12 988) of service users 
were males. Girls with cerebral palsy 
represented 38.1% (15 023/39 446) of 
users overall, with the highest propor-
tion seen in female adults in Cambodia 
(49.2%; 30/61).

Discussion
"e data included in the study come 
from countries with ongoing protracted 
crisis, countries hosting populations 
from neighbouring con#icts and post-
con#ict countries. Protracted con#icts 
last years or decades and have highly 
changeable patterns, including chang-
ing intensity of $ghting, shi%ing battle 
lines and high, #uctuating numbers of 

casualties. Restricted access to and avail-
ability and awareness of rehabilitation 
services during and a%er con#ict explain 
the large number of new attendees at 
the rehabilitation centres with con#ict-
linked disability in the overall popula-
tion, even in currently peaceful places 
such as Cambodia.

A key $nding of our study is the 
proportionally lower representation 
of females using rehabilitation ser-
vices compared with males across all 
age groups. While we expected increased 
exposure to con#ict-related conditions 
among men, a greater proportion of 
males than females also attended the 
centres for conditions not linked to con-
#ict. Furthermore, even among people 
in the younger and older age groups at-
tending the centres, who are usually not 
directly involved in violence, a greater 
proportion were males.

To interpret these $ndings, we need 
to consider the main reason for attend-
ing the centre for males and females. 
About one third of the people using the 
rehabilitation services had undergone 
a limb amputation. "is $gure re#ects 
the physical rehabilitation programme’s 
original specialization in $tting pros-
thetics for survivors of land mines who 
had lost a limb.15 "is specialization may 
explain the high proportions of males 
in mine-contaminated places, such 
as Afghanistan, Cambodia, Iraq and 
Myanmar. Amputation rates are higher 
in low- and middle-income countries 
because of road tra&c incidents,16 poor 

Fig. 1. Sex distribution of people using rehabilitation services in 14 countries and territories affected by conflict, 1988–2018
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Table 4. Main condition for which service users were attending rehabilitation centres in 
14 countries and territories affected by conflict, 1988–2018

Condition Service users, no. (%)

Amputation 95 574 (33.3)
Clubfoot 12 988 (4.5)
Cerebral palsy 39 446 (13.7)
Fractures 18 952 (6.6)
Hemiplegia 11 954 (4.2)
Para- and tetraplegia 17 517 (6.1)
Sequelae of polio 20 005 (7.0)
Other 70 838 (24.7)
Total 287 274 (100.0)

Notes: We used data from International Committee of the Red Cross (ICRC)-owned and official ICRC-partner 
centres only.
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diabetes control and insu!cient health 
promotion for diabetes prevention and 
management.17 "ese underlying fac-
tors are made worse in con#ict because 
of weakened health services and are 
coupled with increases in injuries as a 
result of violence. In our study, amputa-
tion was the most common reason for 
attending the centres among females, 
but only 11.4% (10 857/95 574) of the 
people seeking rehabilitation for ampu-
tation were female. Given that diabetes 
is the leading cause of amputation in 
low- and middle-incomes countries, 
we could expect women to present in 
higher proportions.17–21 Cerebral palsy, 
the second most common health con-
dition, is a complex condition whose 
diagnosis requires a specialized doctor. 
It is likely that within the patient man-
agement system, the category of cerebral 
palsy included various types of devel-
opmental disorders in the absence of 
di$erential diagnostics. "e worldwide 
prevalence of cerebral palsy is higher in 
children who are born preterm or with 
low birth weight with some evidence 
of a higher incidence in males than 
females.22 However, such children with 
cerebral palsy are unlikely to survive 
in con#ict situations. We hypothesize 
that cases of cerebral palsy among girls 
may be underreported, especially if they 
have both physical and intellectual dis-
abilities, and their rehabilitation needs 
are overlooked. "ese girls are a highly 
vulnerable group who are at risk of 
stigmatization, neglect and violence.23,24 
Polio sequelae mainly a$ect children 
younger than 5 years,25 irrespective 
of sex;26 however, in our study, 65.7% 
(13 144/20 005) of the people attending 
for sequelae of polio were males. "e 
epidemiology of spinal cord injury in-
dicates higher rates in men than women 
with ratios between 2.5:1 and 5:1,27–29 
which is just slightly higher than our 
ratio (2.4:1). Fractures in older adults 
may be age-related. Research on the 
prevalence of fractures in older people 
reports considerably higher rates in 
women,30 whereas in the older adult age 
group in our study, only Cambodia had 
marginally more female users (52.5%; 
359/684). Hemiplegia in older age is 
also less likely to be linked to violence. 
"erefore, the low representation of fe-
males (32.1%; 3842/11 954) in our study 
is surprising when comparing it with the 
prevalence of stroke in low- and middle-
income countries, which is reported to 
be higher in females.31–33 Studies of the 

sex distribution of congenital clubfoot 
suggest higher male proportions with 
reported ratios of about 2.4:1,34,35 which 
is similar to our %ndings (2.3:1).

Another key finding was the sub-
stantial proportion of people of work-
ing age (just over half were 18–59 
years); in males, about a third were 
18–34 years. This finding demonstrates 
the importance of rehabilitation for 
people with disabilities so that they 
have the capacity to work where pos-
sible. The finding also highlights the 
adverse economic impact of armed 
conflict, where many people sustain in-
jury and have long-standing disability. 
These people may become dependent 
on their families or communities. They 
may even require extra care within the 
family so that an additional person 
may have to cease paid employment 
and hence be unable to help sustain 
the family financially. Furthermore, in 
societies where men have a status as 
breadwinners of the family and where 
(male) capacity is considered closely 
associated with physical integrity, be-
ing disabled at a working age can affect 
male identity and have socioeconomic 
and psychological consequences.36–39

Our data show relatively few older 
adults with disability attended the re-
habilitation centres, but this number is 
likely to change in the future. Longer 
life expectancy and greater numbers 
of people with multiple morbidity and 

age-related disabilities 40 are a reality for 
physical rehabilitation centres.

"e large numbers of young chil-
dren and children attending the rehabili-
tation centres (39.9%; 114 698/287 274) 
warrant discussion. "is group consti-
tutes the future workforce of a country 
and, apart from clubfoot, the main 
conditions for which these young people 
were attending require lifelong resource-
intensive services, which is a consider-
able challenge in con#ict settings.

Given the overall sex di$erence, 
we require greater understanding of the 
reasons for these di$erences in access, 
so that rehabilitation can be adapted 
to meet the needs of women and girls 
in the environments of the countries 
studied. "e role of women in society 
is important and far-reaching: o&en 
women care for several generations of a 
family at the same time. For example, in 
con#ict settings, women o&en keep so-
cial, education and health care systems 
running, stabilize families, homes and 
communities, or participate in social 
and physical reconstruction a&er the 
con#ict has ended.41 On the other hand, 
the connection between female gender 
and disability results in pronounced 
disadvantages, which prevent women 
from ful%lling their role in society. A dis-
abled woman is very likely to be denied 
access to rehabilitation services, and be 
impoverished, unemployed and exposed 
to violence because of the intersec-

Fig. 2. Main reasons for using rehabilitation services according to sex in 14 countries 
and territories affected by conflict, 1988–2018
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tionality of her sex with a disability.42,43 
Exclusion from rehabilitation services 
means women and girls with disabilities 
are less likely to overcome or be able to 
cope with their disability, which has a 
substantial social and economic impact. 
Allowing a!ected women and girls to 
bene"t from comprehensive rehabilita-
tion and be able to reach their potential 
contributes to achieving sustainable 
development goals 3 (good health and 
well-being) and 5 (gender equality), 
which in turn results in many societal 
and economic bene"ts beyond restoring 
function and mobility.

Our study has some strengths and 
limitations. Providing rehabilitation 
services in low- and middle-income 
countries, particularly during protracted 
con#ict, is di$cult.7 Such highly chal-
lenging settings rarely allow for the 
systematic collection of data on the use 
of rehabilitation services, which makes 
our multicountry study unique. %e 30 
years of data recording were marked by 
di!erent patterns of political instability, 
made worse by occasional natural disas-
ters and epidemics. Although this data 
set provides insight into rehabilitation 
needs and users in fragile settings, the 
data are not representative of rehabili-
tation needs nor of the user population 
of the ICRC centres. Only 38 out of 150 
physical rehabilitation centres support-
ed or run by the ICRC use the patient 
management system, and we could not 
include seven of the 38 centres as we 
were unable to access the data. 

ICRC support is as varied as the 
contexts in which the organization 
works, which the data collection re-
flects: both the data collection process 
and completeness varied between the 
physical rehabilitation centres. The 
number of users from whom data 
were collected ranged from 176 949 
users in Afghanistan, where an ICRC 
programme has been operating for 
more than 30 years, to 207 users in an 
Algerian partner project, where the 
patient management system was in-
stalled just weeks before the beginning 
of our analysis. In some countries (Af-
ghanistan, Myanmar and Somalia), the 
ICRC physical rehabilitation centres 
represent most functioning rehabilita-
tion facilities. Their data may therefore 
reflect the national population of users 
of rehabilitation services and allow 
greater generalizability of the findings. 
In other countries (Cambodia, Iraq, 
Pakistan and Sudan), the data are less Co
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representative of population rehabilita-
tion needs because other national and 
international organizations are also 
providing services. The ICRC closely 
collaborates with these organizations 
for referrals and to avoid duplication 
of services. Globally, the ICRC is the 
leading actor in conflict and post-
conflict settings and resource-poor in 
terms of duration, size and scope of 
its operations. ICRC’s operations offer 
long-term support using a common 
approach that consists of four strategic 
objectives (access, quality, sustain-
ability and participation), which are 
adapted to the needs and circumstances 
in a specific context.8

!e lack of reference data for popu-
lation prevalence in low- and middle-
income countries and con"ict-a#ected 
countries for the health conditions 
examined in our study may confound 
interpretation of our $ndings relating 
to the underrepresentation of women. 
Our results relating sex distribution of 

service users are discussed relative to 
$ndings from studies in similar contexts.

!e database was developed from 
observations in the $eld rather than 
through use of an existing classi$cation 
system. !is approach makes the patient 
management system less methodical 
than health information systems based 
on the International statistical clas-
si!cation of diseases and related health 
problems or the International classi!ca-
tion of functioning, disability and health 
(ICF).44,45 Future data collection should 
be based on the ICF, which also allows 
self-reported or observed functional 
limitations as the main reason for seek-
ing rehabilitation in the absence of 
medical diagnostics. !e main condi-
tions for seeking rehabilitation analysed 
in our paper need be understood within 
these limitations.

Our study provides important 
insights on a highly vulnerable and 
under-researched group: people seeking 
rehabilitation services in fragile settings. 

In the absence of prevalence data, these 
initial $ndings may help guide future 
investigations estimating the burden of 
disability in con"ict settings. Given the 
low representation of female users, our 
future research will build on these $nd-
ings and explore gender aspects relating 
to access and provision of rehabilitation 
in con"ict contexts. Research is also 
needed on rehabilitation outcomes in 
terms of functionality, reintegration and 
participation. ■
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摘要
在 1988-2018 年 14 个受冲突影响的国家和地区中的康复服务使用者
目的 旨在分析在受冲突影响的国家和地区人民中，接
受红十字国际委员会运营或资助的身体康复中心服务
的人群的人口和临床特征。
方法 在全球 150 家此类康复中心中，有 38 家使用电
子版的病人管理系统。我们邀请了这 38 家中心参与
此次研究。我们提取了 1988 年到 2018 年间去除身份
识别信息的数据，并将其按性别、年龄、国家或地区
以及使用康复服务的原因进行分类

结果 在这 14 个国家和地区的 38 家康复中心中，共
有 31 家 参与此次研究。我们共采集了 287,274 份个人
数据。在接受康复服务的人群中，阿富汗人占 61.6% 
(176,949/287,274)，柬埔寨人占 15.7% (44,959/287,274)。
服务用户超过 9000 人的有 7 处（阿富汗、加沙地
带、柬埔寨、缅甸、苏丹、索马里和伊拉克）。整
体而言，72.6% (208,515/287,274) 的服务用户为男性。
在 8 个国家中，超过一半的用户处于工作年龄（18-

ملخص
مستخدمو خدمات إعادة التأهيل في 14 دولة ومنطقة تحت وطأة بالصراعات، الفترة 1988 إلى 2018 

للأشخاص  والسريرية  الديموغرافية  الخصائص  تحليل  الغرض 
أو  تديرها  والتي  البدني،  التأهيل  إعادة  مراكز  يزورون  الذين 
الواقعة  والمناطق  الدول  في  الدولية  الأحمر  الصليب  لجنة  تدعمها 

تحت وطأة الصراع.
العالم،  حول  التأهيل  لإعادة  مركزاً   150 بين  من  الطريقة 
يستخدم 38 منها نظاماً إلكترونياً لإدارة المرضى. قمنا بدعوة جميع 
المراكز الـ 38 للمشاركة. وقمنا باستخراج بيانات غير محددة الهوية 
من 1988 إلى 2018، وتصنيفها حسب الجنس أو العمر أو الدولة 

أو الإقليم، إلى جانب سبب اللجوء إلى خدمات إعادة التأهيل.
 38 الـ  التأهيل  إعادة  مراكز  من  مركزاً   31 شارك  النتائج 
بيانات  بتضمين  وقمنا  شاركت.  التي  وإقليم  دولــة   14 في 
لخدمات  يلجئون  الذين  الأشخاص  بين  من  شخصاً.   287274
منهم   (287274/176949)  61.6٪ كان  التأهيل،  إعــادة 
في  منهم   (287274/44959)  15.7٪ يليهم  أفغانستان،  في 
كمبوديا. وكان هناك سبع جهات يوجد بكل منها أكثر من 9000 
والعراق،  غزة،  وقطاع  وكمبوديا،  (أفغانستان،  للخدمة  مستخدم 

 72.6٪ كان  عام،  وبوجه  والسودان).  والصومال،  وميانمار، 
وفي  الذكور.  من  الخدمة  مستخدمي  من   (287274/208515)
ثماني دول، كان أكثر من نصف المستخدمين في سن العمل (18 إلى 
59 عاماً). كان البتر هو السبب الأكثر شيوعاً للاستعانة بخدمات 
من   (287274/95574)  33.3٪ كان  حيث  التأهيل؛  إعادة 
ويليهم  البتر،  حالات  ذوي  من  الأشخاص  من  المستخدمين 
الدماغي.  بالشلل  المصابين  من   (287274/39446)  13.7٪
من  أعمارهم  تتراوح  الذين  السكان  في  أكبر  الذكور  هيمنة  كانت 
الأشخاص  وفي   (85997/71441 (٪83.1؛  عاماً   34 إلى   18
95574/84717)، ولكنها كانت  (٪88.6؛  البتر  ذوي حالات 

واضحة في جميع الجهات والفئات العمرية والظروف الصحية .
الاستنتاج إن التردد الأقل، بشكل ملحوظ، للإناث على مراكز 
التي  العوامل  فهم  إلى  الحاجة  على  الضوء  يسلط  التأهيل  إعادة 
تؤثر على إمكانية لجوء النساء والفتيات في ظروف الصراع لإعادة 

التأهيل، ومدى مقبولية ذلك.



 14-341 
 

  

612 Bull World Health Organ 2020;98:599–614| doi: http://dx.doi.org/10.2471/BLT.19.249060

Research
Users of rehabilitation services in conflict settings Cornelia A Barth et al.

59 岁）。截肢是接受康复服务最常见的原因，33.3% 
(95,574/287,274) 的用户是截肢者，其次是脑瘫患者，
比例为 13.7% (39,446/287,274)。男性明显居多的现象
体现在 18-34 岁人群 (83.1%; 71,441/85,997) 和截肢者 

(88.6%; 84 717/95 574) 中，但在所有地方、年龄组和健
康状况中男性均占多数。
结论 女性到康复中心参加治疗的比例相当低，这突出
强调了需要了解处于冲突环境中的妇女和女童获得和
接受康复的影响因素

Résumé

Usagers des services de réadaptation dans 14 pays et territoires touchés par un conflit, 1988–2018
Objectif Analyser les caractéristiques démographiques et cliniques des 
personnes qui fréquentent des centres de réadaptation physique gérés 
ou soutenus par le Comité international de la Croix-Rouge dans des pays 
et territoires touchés par des conflits.
Méthodes Trente-huit des 150 centres de réadaptation dans le monde 
utilisent un système de gestion électronique des patients. Nous les avons 
invités à participer. Nous avons prélevé des données dépersonnalisées 
issues d’une période comprise entre 1988 et 2018, puis nous les avons 
classées en fonction du sexe, de l’âge, du pays ou territoire, et du motif 
de recours aux services de réadaptation.
Résultats Sur les 38 centres de réadaptation, 31 centres répartis dans 
14 pays ont participé. Nous avons inclus les données provenant de 
287 274 individus. Parmi les personnes qui font appel à des services de 
réadaptation, 61,6% (176 949/287 274) résidaient en Afghanistan, et 
15,7% (44 959/287 274) au Cambodge. Sept centres dénombraient plus 

de 9000 usagers chacun (Afghanistan, Bande de Gaza, Cambodge, Irak, 
Myanmar, Somalie et Soudan). Au total, 72,6% (208 515/287 274) des 
usagers de tels services étaient des hommes. Dans huit pays, plus de la 
moitié des usagers étaient en âge de travailler (18–59 ans). L’amputation 
était le motif le plus courant pour le recours aux services de réadaptation; 
33,3% (95 574/287 274) des usagers avaient été amputés, suivis de 13,7% 
(39 446/287 274) souffrant de paralysie cérébrale. La prédominance 
masculine était surtout importante dans la tranche d’âge des 18–34 
ans (83,1%; 71 441/85 997) et chez les personnes amputées (88,6%; 
84 717/95 574), mais la tendance était manifeste quel que soit le lieu, 
l’âge et l’état de santé.
Conclusion La fréquentation féminine nettement plus faible observée 
dans les centres de réadaptation met en relief la nécessité d’identifier les 
facteurs qui affectent l’accessibilité et l’acceptation d’une réadaptation 
pour les femmes et filles en situation de conflit.

Резюме

Жители 14 стран и территорий, являющиеся пользователями услуг по реабилитации, пострадали в 
результате конфликтов 1988–2018 гг.
Цель Анализ демографических и клинических показателей 
лиц, которые посещают центры физической реабилитации, 
находящиеся в ведении Международного комитета Красного 
Креста или поддерживаются им в странах и на территориях, 
затронутых конфликтом.
Методы Из 150 подобных реабилитационных центров по всему 
миру 38 используют электронную систему контроля пациентов. 
Мы пригласили все 38 центров принять участие в исследовании. 
Мы извлекли обезличенные данные за период с 1988 по 2018 гг. 
и классифицировали пациентов по полу, возрасту, стране 
или территории, а также по причине использования услуг по 
реабилитации.
Р е з у л ьт а т ы  У ч а с т и е  п р и н я л  т р и д ц а т ь  о д и н  и з 
38 реабилитационных центров 14 стран и территорий. Мы 
включили данные 287 274 человек. Из лиц, пользующихся 
услугами  по  реабилитации ,  61,6% (176 949/287 274) 
проживали в Афганистане, на втором месте с показателем 
15,7% (44 959/287 274) были пациенты из Камбоджи. В семи 
локациях насчитывалось более 9000 пользователей услуг по 

реабилитации (Афганистан, Ирак, Камбоджа, Мьянма, Сектор 
Газа, Сомали и Судан). Из числа включенных в исследование 
лиц 72,6% (208 515/287 274) пользователей услуг оказались 
мужчинами. В восьми странах более половины пользователей 
были трудоспособного возраста (18–59 лет). Ампутация была 
наиболее распространенной причиной использования услуг 
по реабилитации; 33,3% (95 574/287 274) пользователей были 
лица с ампутированными конечностями, второе место с 
показателем 13,7% (39 446/287 274) занимала группа пациентов 
с церебральным параличом. Более значительное преобладание 
мужчин наблюдалось среди населения в возрасте 18–34 
лет (83,1%; 71 441/85 997), а также среди лиц с ампутированными 
конечностями (88,6%; 84 717/95 574). Указанное наблюдение было 
верно для всех локаций, возрастных групп и состояния здоровья.
В ы в од  З н ач и те л ь н о  б о л е е  н и з к а я  п о се щ а е м о с ть 
реабилитационных центров женщинами демонстрирует 
необходимость понимания факторов, влияющих на доступность 
и приемлемость реабилитации для женщин и девушек в условиях 
военных конфликтов.

Resumen

Usuarios de los servicios de rehabilitación en 14 países y territorios afectados por conflictos, 1988-2018
Objetivo Analizar las características demográficas y clínicas de las 
personas que asisten a los centros de rehabilitación física que el Comité 
Internacional de la Cruz Roja dirige o apoya en los países y territorios 
afectados por los conflictos.
Métodos De los 150 centros de rehabilitación similares que existen 
en todo el mundo, 38 aplican un sistema electrónico de gestión de 
pacientes. Se invitó a los 38 centros a participar. Se obtuvieron datos 

no identificados de 1988 a 2018 y se clasificaron por sexo, edad, país o 
territorio y motivo del uso de los servicios de rehabilitación.
Resultados Participaron 31 de los 38 centros de rehabilitación de 
14 países y territorios. Se incluyeron datos de 287 274 personas. De 
las personas que usaron los servicios de rehabilitación, el 61,6 % 
(176 949/287 274) estaban en Afganistán, seguido por el 15,7 % 
(44 959/287 274) en Camboya. En siete lugares había más de 9000 
usuarios de servicios cada uno (Afganistán, Camboya, Iraq, la Franja de 
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Gaza, Myanmar, Somalia y Sudán). En total, el 72,6 % (208 515/287 274) 
de los usuarios del servicio eran hombres. En ocho países, más de 
la mitad de los usuarios estaban en edad de trabajar (18 a 59 años). 
La amputación fue la razón más común para utilizar los servicios de 
rehabilitación; el 33,3 % (95 574/287 274) de los usuarios eran personas 
con amputaciones, seguidas por el 13,7 % (39 446/287 274) con parálisis 
cerebral. El predominio de los varones fue mayor en la población de 18 

a 34 años (83,1 %; 71 441/85 997) y en las personas con amputaciones 
(88,6 %; 84 717/95 574), pero fue evidente en todos los lugares, grupos 
de edad y condiciones de salud.
Conclusión La asistencia notablemente inferior de las mujeres a los 
centros de rehabilitación destaca la necesidad de comprender los 
factores que afectan el acceso y la aceptación de la rehabilitación para 
las mujeres y las niñas en los entornos de conflicto..
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ABSTRACT
Objectives Limb amputation incidence is particularly high 
in fragile contexts due to con#ict, accidents and poorly 
managed diabetes. The study aim was to analyse (1) 
demographic and amputation characteristics of persons 
with any type of acquired amputation (PwA) and (2) time 
between amputation and "rst access to rehabilitation in 
"ve con#ict and postcon#ict countries.
Design A retrospective, observational study analysing 
differences in demographic and clinical factors and time 
to access rehabilitation between users with traumatic and 
non- traumatic amputations.
Setting Five countries with the highest numbers of PwA 
in the global International Committee of the Red Cross 
database (Afghanistan, Cambodia, Iraq, Myanmar, Sudan). 
Cleaned and merged data from 2009 to 2018 were 
aggregated by sex; age at amputation and registration; 
cause, combination and anatomical level of amputation(s); 
living environment.
Participants All PwA newly attending rehabilitation.
Results Data for 28 446 individuals were included (4 
329 (15.2%) female). Most were traumatic amputations 
(73.4%, 20 890); of these, 48.6% (13 801) were con#ict 
related. Average age at traumatic amputation for men 
and women was 26.9 and 24.1 years, respectively; 
for non- traumatic amputation it was 49.1 years and 
45.9 years, respectively. Sex differences in age were 
statistically signi"cant for traumatic and non- traumatic 
causes (p<0.001, p=0.003). Delay between amputation 
and rehabilitation was on average 8.2 years for those 
with traumatic amputation, signi"cantly higher than an 
average 3 years for those with non- traumatic amputation 
(p<0.001).
Conclusions Young age for traumatic and non- traumatic 
amputations indicates the devastating impact of war and 
fragile health systems on a society. Long delays between 
amputation and rehabilitation reveal the mismatch of 
needs and resources. For rehabilitation service providers 
in fragile settings, it is an enormous task to manage 
the diversity of PwA of various causes, age, sex and 
additional conditions. Improved collaboration between 

primary healthcare, surgical and rehabilitation services, 
a prioritisation of rehabilitation and increased resource 
provision are recommended to ensure adequate access to 
comprehensive rehabilitation care for PwA.

INTRODUCTION
Limb amputation is a life- changing event. 
Global incidence studies reveal a substantial 
lack of data from fragile contexts such as 
conflict- affected or low- income and middle- 
income countries (LMICs), but research has 
shown that amputation incidence is higher in 
populations with low economic and educa-
tional status. This results in limited access 
to healthcare, even in high- income coun-
tries (HIC).1–3 People in fragile contexts are 
particularly at risk of amputation and many 
of them will have to cope without prosthetic 
care.4 5 Appropriate rehabilitation and assis-
tive technology (AT) have the potential to 
greatly diminish disability and allow the 
person to lead an independent, functional 

Strengths and limitations of this study

 ► To our knowledge, this is the "rst large multicountry 
study on a highly vulnerable and neglected group of 
persons with amputations seeking rehabilitation in 
con#ict and postcon#ict contexts.

 ► Data originate from exceptionally challenging and 
diverse settings where providing rehabilitation and 
collecting data is complex and constantly chal-
lenged by the volatility of the environment.

 ► Limitations include that data are derived from 
International Committee of the Red Cross support-
ed structures only and cannot make statements 
on overall population or on persons not attending 
services.
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life.6 7 It requires the availability of comprehensive, costly 
and lifelong services, which is an enormous challenge in 
such environments. Rehabilitation services should span 
from early physiotherapy to prosthetic fitting, psychoso-
cial support and social reintegration measures. A lower 
extremity amputation (LEA) requires prosthetic renewal 
every 3 years, for children every 6 months.8

The World Health Assembly’s 2018 resolution on 
improving access to AT and the 2021 resolution on the 
highest attainable standard of health for persons with 
disabilities indicate the many shortcomings and the need 
for increased recognition in this field.5 9

Access to appropriate rehabilitation and AT is a human 
right enshrined in the Convention on the Rights of 
Persons with Disabilities. This recognition has resulted 
in publications discussing implications, implementation 
and sobering reality- checks in numerous LMICs.10–15

Alarming needs and low supply are a well- known reality 
for global actors playing a key role in advocating for and 
providing rehabilitation in fragile settings including 
the International Committee of the Red Cross (ICRC), 
Humanity and Inclusion and the WHO. Guidelines, 
training resources and advocacy papers by such actors, 
often issued collectively, are specifically pointing out the 
importance and interdependence of early rehabilitation, 
AT and rehabilitation across the continuum of care.16–21

As such initiatives address knowledge gaps in this 
neglected field, their global implementation lags behind, 
even more so in countries of prolonged conflict or post-
conflict with fragile health systems and a deprioritisa-
tion of rehabilitation services. As a consequence, there 
remains a lack of scientific papers on which to base 
further guideline development and research. This starts 
with affected populations in the countries themselves 
who remain largely unknown, contrary to the well- studied 
veterans from HIC who sustained conflict- related ampu-
tations abroad.22–24 Complex traumatic amputations and 
their sequalae in conflict- affected and mine- affected areas 
are known to be a huge challenge.4 25 26 Adding to this, 
and with profound consequences, is the increasing global 
burden of type 2 diabetes mellitus (T2D).27

Overstretched health systems, particularly in LMICs, 
lacking access to basic diabetic care and high rates of 
undiagnosed T2D increase the risk and incidence of 
amputations.28 Road traffic (RTA) and other accidents 
are an additional problem in countries with limited traffic 
and occupational safety standards.29

Persons with amputations (PwA) constitute the biggest 
cohort of users accessing rehabilitation services supported 
by the ICRC in conflict and postconflict states.30 Assisting 
conflict affected populations is at the centre of the ICRC’s 
humanitarian mission and serving mine victims with limb 
loss is a core activity since the launch of its physical reha-
bilitation programme in 1979.31 32

Currently, the ICRC supports 152 rehabilitation struc-
tures in 35 countries offering multidisciplinary rehabil-
itation services for persons with physical disabilities and 
capacity building for rehabilitation workforce. With this 

support, 62 172 persons worldwide were fitted with pros-
theses in 2019.31 There is very little information on the 
characteristics of PwA accessing rehabilitation in fragile 
contexts.

The overall aim of this study was to analyse characteris-
tics of PwA accessing rehabilitation services in five ICRC 
contexts in 2009–2018 to better understand their health-
care needs and deduce implications for service provision. 
Specific aims were to explore differences in sex and age 
at amputation, at registration for rehabilitation, time 
between amputation and registration (delay), causes and 
characteristics of amputations.

METHODS
Design and setting
This retrospective observational study is an analysis of 
aggregated data. It reflects the records of all PwA regis-
tered from 2009 to 2018 in ICRC- supported physical reha-
bilitation centres (PRCs) in Afghanistan (n=7), Cambodia 
(n=2), Iraq (n=1), Myanmar (n=5) and Sudan (n=2). 
Data were extracted from an ICRC- developed electronic 
database described in a previous study.30 The five coun-
tries representing the highest numbers of PwA attending 
PRCs were selected for this study, reflecting 92% of the 
total number of PwA in the database. Besides postconflict 
Cambodia, the countries represent contexts of protracted 
crises and are classified by the World Bank as low- income 
(Afghanistan, Sudan), LMIC (Cambodia, Myanmar) or 
upper- middle- income (Iraq).33 34 These differences are 
equally reflected in other indicators as available from 
open source sites by the United Nations Development 
Programme and the WHO.35 36

Data reflect representative user populations in the 
studied countries to varying degrees depending on pres-
ence of other rehabilitation providers, or data manage-
ment difficulties. All PRCs were located in urban areas.

Participants
Participants include all persons with any type of acquired 
amputation newly attending for prosthetic fitting. 
Excluded were persons attending with congenital limb 
loss.

Data collection and management
On registration, demographic and clinical character-
istics were captured as part of routine documentation. 
The variables retrieved from the database were: country, 
sex, age at registration and at amputation, living envi-
ronment, cause, anatomic level and number of ampu-
tation(s). PwA’s living environment was subject to local 
definitions of the terms urban or rural. The quantitative 
variables were cleaned, merged, disaggregated by sex and 
age and organised into variables of interest.

Figure 1 lists the causes as retrieved from the database 
and shows how causes were categorised into traumatic or 
non- traumatic. Traumatic causes were further subcate-
gorised as non- conflict or conflict related. We examined 
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non- conflict- related traumatic causes by accidental such 
as RTA or non- accidental causes such as animal bite. 
Conflict- related causes were separated into caused by 
weapons or by weapon- contamination, which encom-
passes the presence of mines, explosive remnants of war 
and other sources of contamination.37

The database offered four labels for non- traumatic 
causes: cancerous, infectious, metabolic or vascular. For 
analysis, these were merged, except cancer (merged with 
‘other’), and considered related to non- communicable 
diseases (NCD), potentially T2D.

For amputation characteristics, male and female 
PwA were counted by combinations of LEA and upper 
extremity amputations (UEA) and by non- traumatic 
versus traumatic causes. We distinguished six levels of 
UEA and six levels of LEA counting number of amputa-
tions (and not persons) per level.

Data analysis
The delay between amputation and registration to rehabili-
tation was calculated by subtracting the self- reported ampu-
tation date from the registration date as noted on the user 
file.

Age at registration was grouped into young child: under 
5; child: 5–17; young adult: 18–34; adult: 35–59; older adult: 
over 60. Besides ‘living environment’ all selected variables 
were mandatory for data entry. Where software issues led to 
missing data, these were labelled ‘no data’ in the tables.

Data analysis comprised descriptive statistics. The software 
packages used were Microsoft Office Excel 2016, R (V.3.6.1), 
R Studio for windows (V.1.2.5001) and SPSS (IBM SPSS 
Statistics for Windows, V.24.0., IBM). Categorical data were 
summarised as counts and percentages across rows (sex) and 
columns (groups). Age at the time of amputation, registra-
tion and delay intervals were presented as means with 95% 

Figure 1 Classi!cation of amputation causes with % of total persons with amputations. All 21 variables on the right are as 
they appear in mandatory dropdown lists of the database. The database distinguishes between (1) traumatic and all other 
causes; (2) con"ict- related and all other traumatic causes; (3) weapon- contamination and all other con"ict- related causes; all 
additional categories were created based on the original 21 variables. ERW, explosive remnants of war; GSW, gunshot wound; 
NCD, non- communicable disease; No data, software error; RTA, road traf!c accident; T2D, type 2 diabetes.
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CIs. Differences between groups were assessed using χ2 and 
Mann- Whitney U tests. Values of p<0.05 were considered 
statistically significant.

Potential bias
Data depended on the accuracy of self- report and recording 
of observations and assessments by PRC staff with varying 
professional training and subject to interpretation, hereby 
presenting potential biases. Variables such as sex and age are 
deemed robust. Challenges exist when recording the cause 
of non- traumatic amputation presentations as PRCs are 
rarely attached to a medical service to diagnose underlying 
conditions.

Unless a PwA checks in with externally confirmed T2D 
diagnosis, PRC staff rely on findings from their own assess-
ment. They record non- traumatic causes as predefined in 
the database, which does not offer T2D as a stand- alone 
variable, but ‘infectious’, ‘metabolic’ or ‘vascular’ presen-
tations. Chronic, often unknown health conditions in the 
studied countries lead to such presentations defined by 
PRC staff as amputation cause and are most likely related 
to NCD/T2D.38–40 Considering the dimension and conse-
quences of T2D prevalence we merged causes under this 
heading despite absence of confirmed diagnosis.

Patient and public involvement
For this retrospective study of routinely collected data, 
patient involvement in study design did not apply. 
However, consultation with key stakeholders (PRC 
managers and personnel and ICRC expatriate staff) was 
conducted regarding study design and feasibility and 
contextual analysis of findings. Interpretation of the 
data was based on these stakeholders’ profound under-
standing of the respective contexts. The main author CAB 
presented and discussed preliminary research results in 
an ongoing process, online and in person during project 
visits where involved rehabilitation providers did and will 
continue to play an active role in dissemination of the 
findings of this research.

The methods used and findings from the study are 
reported in line with the guidelines for accurate and 
transparent health estimates reporting (GATHER).41

RESULTS
Participant characteristics
A total of 28 446 individual user files were analysed with 
4329 (15.2%) female PwA. Most data relate to Afghan-
istan (12364 (43.5%)), followed by Myanmar (5267 
(18.5%)), Sudan (5012 (17.6%)), Iraq (3491 (12.3%)) 
and Cambodia (2312 (8.1%)).

Age at time of amputation, age at registration, delay between 
amputation and registration
Average age for traumatic amputation was 26.9 years in 
male, 24.1 years in female. For non- traumatic amputation 
it was 49.1 years in male, 45.9 years in female PwA. Average 
delay was significantly shorter in the non- traumatic group 

with 3 years compared with 8.2 years for those with trau-
matic amputation, (table 1, figure 2). In all countries, 
delay was lowest in young children (0.0–2.5 years) and 
highest for males over 60 with traumatic amputations 
(16.6–22.5 years), except for Afghanistan (10.5 years for 
males aged 35–59 and 10.3 years for those over 60).

Distribution by sex and age of persons presenting with 
traumatic and non-traumatic amputations
Table 2 shows that children under 18 attending were 
represented in low proportions (3%–5.9%) in all coun-
tries except Afghanistan (2001 (16.2%) of 12 364). Sudan 
had the highest proportion of PwA attending in ages over 
60 (1317 (26.3%) of 5012). Most men entering rehabil-
itation were of working age (18–59 years) ranging from 
68.3% (Sudan) to 85.6% (Cambodia) of total males. 
Among women, the working age group (18–59 years) 
constituted between 58.7% (Iraq) and 71.4% (Myanmar) 
of total females.

The proportion of males accessing rehabilitation was 
higher in all age groups except children under five in 
Myanmar (3 (50.0%) of 6). Even in older age groups 
(>60 years) there was a significant male vs female majority 
(3477 (80.7%) of 4309) across all countries, relating to 
traumatic and non- traumatic causes. The majority of 
users with non- traumatic amputation were aged under 60 
years, 3373 (61.5%) of 5481 male and 1418 (68.3%) of 
2075 female PwA.

Distribution of amputation causes by categories and in detail, 
by country
Figure 1 illustrates how the registered causes of ampu-
tation were categorised. Most amputations were of trau-
matic origin, 20 890 (73.4%) of 28 466 (table 3).

Among all men, 18 636 (77.3%) of 24 117 had trau-
matic amputations. Among all women, 2254 (52.1%) of 
4329 had traumatic amputation.

Sudan had the highest proportion of non- traumatic 
amputations, 3007 (60.0%) of 5012, outnumbering trau-
matic amputations across both sexes and had an overall 
higher female representation of 1093 (21.8%) of 5012 
compared with the remaining countries.

Despite the high numbers of conflict- related amputa-
tion in the overall cohort, 1885 (43.5%) of 4329 females 
and 5114 (21.2%) of 24 117 males presented with a likely 
T2D related amputation.

One- third (9319 (32.8%) of 28 466) of the overall 
cohort attended with amputation caused by weapon 
contamination. RTA constituted 3044 (10.7%) of all 
amputation causes. Blast injury caused 2319 (8.2%) and 
gunshot wound (GSW) 1834 (6.4%) of all amputations.

More than half of all men presented with conflict- 
related traumatic amputations, 12 691 (52.7%) of 24 
117, landmines alone constituted 8571 (35.3%) of all 
males’ amputations. Within women, traumatic amputa-
tions were evenly distributed between conflict and non- 
conflict related (1110 (25.7%) and 1144 (26.4%) of 4329, 
respectively). Landmines caused 483 (11.2%), RTA 396 
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(9.1%) and domestic accidents 369 (8.5%) of all females’ 
amputations.

Proportions of men compared with women were signifi-
cantly higher in most traumatic causes. This was even 
more pronounced in conflict- related causes and highest 
for landmines, 8517 (94.6%) of 9000. In Myanmar, 
weapon- contamination caused 2200 (41.8%) of 5267 
amputations, in Afghanistan 5147 (41.6%) of 12 364, in 
Iraq 714 (20.5%) of 3491, in Sudan 57 (1.1%) of 5012 
and in postconflict Cambodia 1201 (51.9%) of 2312.

Amputation characteristics: combinations and levels of 
amputation
Table 4 illustrates amputation characteristics by combi-
nations and levels. Multiple amputations were present 
in 2014 (8.4%) of 24 117 men and 337 (7.8%) of 
4329 women. Double LEA was the most common combi-
nation occurring in 1575 (6.5%) men and 293 (6.8%) 
women and more likely in persons with traumatic ampu-
tations (1566 (7.5%) of 20 890) compared with those 
with non- traumatic amputations (302 (4.0%) of 7556). In 
total, 30 943 amputations were registered, of which 15 399 
(49.8%) were transtibial. Of all non- traumatic amputa-
tions, 7680 (98.0% of 7835) were LEA, the majority tran-
stibial (5008 (63.9%)), whereas 2613 (12.0% of 19182) 
of all traumatic amputations occurred in the upper 
extremity.

Living environment
Most PwA reportedly came from rural environment (17 
202 (60.5%) of 28 446; 1996 (7%) unspecified). There 
was a significantly higher proportion of women (1742 
(18.8%) of 9248) in the urban compared with the rural 
population, (2308 (13.4%) of 17 202; p<0.01).

DISCUSSION
Traumatic amputation at young adult age has devas-
tating effects on a person’s private and professional 
perspectives. A worrying finding in this study was the 
delay between amputation and beginning rehabilitation, 
particularly for those with traumatic amputation. Ideally, 
prosthetic fitting happens right after wound- healing. Any 
delay will increase functional limitations and the poten-
tial of complications.42 Consequently, duration, costs and 
complexity of rehabilitation will rise, including prosthetic 
adjustments. In cases of irreversible limitations PwA may 
no longer qualify for fitting.8 The studied countries are 
marked either by protracted crisis with recurring flares 
of acute fighting or postconflict with weak economy 
and fragile health systems.33 These factors result in high 
numbers of PwA, who face access difficulties to rehabil-
itation aggravated by compromised infrastructure and 
security, lack of means or awareness, and critical scar-
city or overload of existing rehabilitation workforce and 
services.4 43 44

Figure 2 Age patterns of male and female persons with traumatic and non- traumatic amputation. Violin plots showing age of 
all male and female persons with amputations (PwA) of (A) traumatic cause at time of amputation, (B) at time of registration, age 
of male and female PwA of (C) non- traumatic cause at time of amputation, (D) at time of registration.
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The later age observed for non- traumatic amputation 
is not surprising, but the average age of 48.2 years is 
very low compared with studies in HIC reporting ages of 
over 65.1 45 Amputations at young age as a complication 
of underlying health conditions such as T2D reflect the 
many health system challenges in the studied countries.46 
Although this group attends rehabilitation significantly 
faster than the traumatic group, the delay is still consider-
able and potentially harmful in view of the risks associated 
with immobility in poorly managed T2D. The difference 
in delay between the traumatic and non- traumatic cohorts 
may be explained by the widespread lack of essential 
healthcare services during past conflict (eg, Cambodia).47 
This may have led to high mortality rates in persons with 
conditions like T2D. PwA of traumatic origin may have 
survived long enough to eventually attend rehabilitation, 
after years of unavailability or inaccessibility of services, 
a possible explanation for the considerable backlog of 
persons with traumatic amputations. A steadfast inter-
pretation of detailed delays is impossible owing to the 
extremely complex conflict history and uncertain service 
provision in the studied contexts including displaced 
populations, persons of a specific ethnicity or with a polit-
ical or military past unable to cross certain combat zones. 
What we know for sure is that an amputation at working 
age and delayed prosthetic fitting and rehabilitation—not 
counting the unknown numbers of non- attendees—feed 
into the vicious cycle of disability and poverty, increasing 
the difficulties PwA face when it comes to reintegrating 
into society in these contexts.44 48

The proportions of non- traumatic and traumatic ampu-
tations are reversed compared with non- conflict coun-
tries and disclose the human cost of protracted crises.45 49 
Explosive devices as amputation cause lead to complex 
injuries.4 25 Patient outcomes depend on the availability 
and capacity of specialised emergency and surgical care if 
the effects of polytraumas are handled optimally. Subject 
to the extent of injury and the firearm used, amputations 
from GSW may also be an indicator of delayed trauma 
and general poor healthcare. In remote areas injured 
people may reach medical assistance only at a stage when 
the affected limb can no longer be saved. Furthermore, 
amputation being less time- consuming and risky than 
limb salvage may be indicated to assist higher numbers 
of people.50 51 A person with traumatic amputation needs 
to cope with the sudden loss when adapting to a life with 
permanent disability. Rehabilitation outcomes depend on 
the complexity of polytraumas. The psychological conse-
quences and post- traumatic repercussion are consider-
able after traumatic amputation and require specialised 
multidisciplinary care.25 48 52

The studied countries rank among the most mine- 
contaminated contexts worldwide.53 Survivors with 
amputations from weapon- contamination symbolise the 
long- term consequences of conflict, which may last for 
decades and continue producing injuries and disability 
long after the end of active fighting. Cambodia’s almost 
30 years of conflict, for instance, ended in 1998. Between C
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2009 and 2018, more than half of all new registrations 
attending rehabilitation were male PwA caused by land-
mines exemplifying the sustained destructive potential of 
conflict on a society.

Many PRCs operate independently of other health 
structures and without medical personnel to confirm T2D 
diagnosis. Therefore, the numbers of amputation due to 
T2D may be underestimated, a conclusion also reported 
in amputation incidence studies.1 Metabolic and vascular 
causes as noted by rehabilitation personnel without diag-
nostic tools and competencies were most probably linked 
to T2D, vascular complication of T2D or another vascular 
NCD.39 Likewise, most infections causing non- traumatic 
amputations were assumed to result from undiagnosed or 
undocumented T2D with infected ulcer and gangrene.28 38

Common aetiologies of diabetes foot ulcer include 
neuropathic (approximately 55%), arterial (10%) and 
neuroischaemic causes (approximately 35%).40 PwA due 
to T2D in fragile settings are a highly vulnerable group. 
The amputation will be the consequence of a progressing 
chronic illness, which might be diagnosed only at the time 
of complication and which the person will have to cope 
with on top of the limb loss. If diagnosed, the person’s 
understanding of their health status and its implications 
for lifestyle changes will be crucial. The risk of complica-
tions is considerable as the 39%–68% five years mortality 
rate of diabetic foot shows.54 In conflict countries, the 
comprehensive care required for conditions like T2D is 
challenged by lack of availability, affordability and access 
to inter- professional services for diagnosis and long- term 
management. It is also compromised by the environ-
ment as living in displacement and depending on aid do 
not facilitate the necessary lifestyle adaptations, such as 
diet and exercise. Deprioritisation of NCD- care in crisis 
settings in order to address immediate trauma and prevent 
epidemics puts T2D patients at higher risk of neglect.28 
Regaining functionality through active rehabilitation may 
be more demanding compared with someone with trau-
matic amputation due to age and general health differ-
ences between both populations. The fitting process will 
be more complicated due to the remaining limb’s shape 
and consistency. Complex chronic conditions require a 
kind of rehabilitation that PRCs in conflict zones may not 
be organised for.

The lack of T2D diagnostic data highlights the PRCs’ 
unpreparedness for such scenarios, which will require 
changes of procedures, staffing ratio, occupancy rates 
and equipment and enhanced workforce skills regarding 
NCD/T2D management, diagnostics and data collec-
tions. International actors specialising in health and 
rehabilitation services and governments need to join 
forces and prioritise rehabilitation towards achieving 
sustainable development goal 3 which aims to ‘ensure 
healthy lives and promote well- being for all at all ages’.55 
Improved NCD management on primary healthcare level 
is the first step.56 Equally important will be adaptations of 
referral systems, interprofessional collaborations across 
the continuum of care and investments in systematic 

promotion of physical activity and preventive measures 
for persons at risk. To implement these recommenda-
tions, the health and rehabilitation expertise of interna-
tional actors should get systematically informed by the 
contextualised know- how and commitment of local stake-
holders including governmental and non- governmental 
institutions, health professionals and patients.

The peak of amputation among young adult males and 
the significant majority of male PwA may be explained 
by ongoing conflict in most contexts. There is consensus 
in the literature that worldwide more males than 
females undergo amputation, but the distribution differs 
according to age and cause.1 57 58 Especially during active 
age and regardless of conflict, rates are higher in men due 
to work- related or leisure- related accidents.49 59 Despite a 
similar T2D prevalence among sexes, T2D- related ampu-
tation rates are higher among men due to higher preva-
lence of smoking, peripheral vascular disease, neuropathy 
and diabetic foot ulceration.1 For certain groups a gender 
dimension may influence access to rehabilitation. Higher 
female than male proportions are reported for older 
persons with traumatic amputations which are unlikely 
due to combat or occupational risk.58 59 This is in contrast 
to the significant male majority in our study population. 
Also, our findings revealed that in urban environments, 
and in contrast to men, female PwA attending rehabili-
tation constitute a significantly larger proportion than in 
rural environments. Access barriers to services for women 
from more remote rural areas may exist such as chal-
lenging infrastructure, poverty, insecurity, and cultural 
factors and warrant further investigation.60

The main limitation of this study is that data is derived 
from ICRC PRCs only and therefore not representative of 
population. However, in absence of amputation incidence 
data this first multicountry analysis offers a unique insight 
into the population of rehabilitation users with amputa-
tions in fragile contexts including (ex- )combatants and 
civilians of all ages with amputations of all origins. As the 
data does not represent prevalence, but attendance to 
rehabilitation, it is difficult to estimate how many PwA do 
not receive services. Where existing, data was compared 
with published prevalence studies from similar contexts. 
The dearth of quality publications in such contexts under-
lines the mismatch between existing research and where 
the burden of disease is.26

CONCLUSION
In conclusion, this study highlights the persisting burden 
of amputation in conflict contexts and the consequences 
of broken health systems and a fragmented continuum 
of care. Young age and long delays to rehabilitation 
reveal the hardship in which PwA live in such settings. 
The figures of landmine- caused amputations disclose the 
cruel long- term dimension of conflict.

Rehabilitation services are seriously under- resourced as 
revealed in a recent publication on global estimates of 
rehabilitation needs.61 Our data have been collected in 
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highly challenging and diverse settings where even basic 
healthcare is compromised. Providing rehabilitation and 
collecting data in these underserved, volatile contexts 
is exceptionally complex.30 The few PRCs in conflict 
settings cater for amputations of various causes and PwA 
of different age, sex, other trauma and comorbidities 
including psychological after- effects and future prospects 
of life with amputation. This requires tailored approaches 
matched with outcome and impact measurements. 
Managing these highly diverse processes is the responsi-
bility of a multidisciplinary rehabilitation team including 
peer- support by other PwA—an enormous challenge in 
settings with so many needs and so little resources.

Preventive measures on all levels of healthcare are 
essential to reduce the number of T2D- caused amputa-
tions.62 63 Rather than solely managing amputations as the 
last consequence, rehabilitation professionals should get 
increasingly involved in provision of comprehensive care.

We call out to rehabilitation service providers and 
healthcare professionals for a prioritisation of rehabilita-
tion in fragile settings and a stronger and prompt involve-
ment of rehabilitation professionals on all levels of the 
continuum of care. This includes international humani-
tarian interventions as well as local health system strength-
ening interventions. In addition, it is crucial that future 
research identifies and tests efficient, innovative, context- 
adapted best practice models including service provision 
and impact measurement to address the mismatch of 
rehabilitation needs and resources in fragile settings.
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Introduction
!e report of the Lancet Commission on Global Surgery 2030 
highlights the shortage of essential, safe and a"ordable surgical 
procedures to more than half of the world’s population and 
the negative impact this shortage has on mortality, morbidity 
and functioning.1 !e report calls for increased investment to 
enhance surgery and anaesthesia care within health systems in 
low- and middle-income countries so that at least 80% of the 
world’s population will have access to essential, safe, timely and 
a"ordable surgery by 2030. While we agree with the recom-
mendations of the report, there is one critical element almost 
completely omitted: rehabilitation. 

Rehabilitation has been de#ned as “a set of interventions 
designed to optimize functioning and reduce disability in 
individuals with health conditions in interaction with their en-
vironment.”2 Functioning has been proposed as a third health 
indicator alongside mortality and morbidity.3 !is description 
highlights the capacity of rehabilitation to enhance functional 
capacity, reduce morbidity and decrease mortality.4 An analy-
sis of global estimates of the need for rehabilitation lists the 
prevalence of 25 health conditions that require rehabilitation.5 
!e authors state that in 2019, 2.41 billion people worldwide 
had conditions that would bene#t from rehabilitation. Several 
of the most prevalent health conditions, such as orthopaedic 
and neurological injuries and cancers, also require surgery in 
combination with rehabilitation to achieve optimal function-
ing and reduce disability.

It is well-established that rehabilitation prevents com-
plications and improves postoperative and long-term pain 

and functional outcomes across several health conditions.6,7 
However, the role and e"ectiveness of rehabilitation extends 
further. Adequate rehabilitation can prevent or delay surgery 
in conditions such as low back pain, urinary incontinence or 
clubfoot8–10 and plays a fundamental role in injury prevention, 
such as prevention of falls.11 Prehabilitation is the element of 
rehabilitation that begins before surgery, such as endurance 
training or promotion of physical activity. Prehabilitation not 
only prepares for surgery, but also optimizes overall postop-
erative functional and health outcomes in conditions such as 
cancer and abdominal surgery.12,13 Furthermore, the timely 
combination of surgery and rehabilitation has the potential to 
enhance their mutual e"ects, as shown in, for example, spastic 
cerebral palsy, clubfoot, obstetric #stula and interventions 
a$er fracture.14–17

Without adequate rehabilitation, the outcome of many 
surgical procedures will be suboptimal. However, little atten-
tion is currently given to the importance of pre- and postopera-
tive rehabilitation in low- and middle-income countries.18,19 We 
discuss the need to enhance and align rehabilitation capacity 
with surgical services in these countries to optimize outcomes 
for patients with conditions requiring surgery.

Challenges
Strengthening surgery-related rehabilitation services in low- 
and middle-income countries is challenging.18 A chronic lack 
of investment in the rehabilitation workforce and in develop-
ment of the sector in general means that rehabilitation is o$en 
not part of mainstream health services.20 !e consequences for 
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Abstract Global surgery initiatives such as the Lancet Commission on Global Surgery have highlighted the need for increased investment to 
enhance surgical capacity in low- and middle-income countries. A neglected issue, however, is surgery-related rehabilitation, which is known 
to optimize functional outcomes after surgery. Increased investment to enhance surgical capacity therefore needs to be complemented by 
promotion of rehabilitation interventions. We make the case for strengthening surgery-related rehabilitation in lower-resource countries, 
outlining the challenges but also potential solutions and policy directions. Proposed solutions include greater leadership and awareness, 
augmented by recent global e!orts around the World Health Organization’s Rehabilitation 2030 initiative, and professionalization of the 
rehabilitation workforce. More research on rehabilitation is needed in low- and middle-income countries, along with support for system 
approaches, notably on strengthening and integrating rehabilitation within the health systems. Finally, we outline a set of policy implications 
and recommendations, aligned to the components of the national surgical plan proposed by the Lancet Commission: infrastructure, 
workforce, service delivery, "nancing, and information management. Collaboration and sustained e!orts to embed rehabilitation within 
national surgical plans is key to optimize health outcomes for patients with surgical conditions and ensure progress towards sustainable 
development goal 3: health and well-being for all.
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patients can be serious. Assistant sta! 
who have been trained onsite or the pa-
tient’s relatives o"en struggle to provide 
informal care or any kind of rehabilita-
tion, with scant supervision.18,21 #ere is 
o"en little awareness among surgeons 
and policy-makers about the need to 
advocate and ensure that rehabilitation 
is included in the planning of surgical 
services.22 #e problem is compounded 
by a lack of evidence on surgery-related 
rehabilitation in lower-resource coun-
tries and in con$ict settings. A recent 
systematic review on trauma and re-
habilitation interventions emphasized 
the importance of timely post-surgery 
rehabilitation and reported a shortage 
of publications on the subject.23

Most research on rehabilitation has 
been conducted in high-income coun-
tries, where many factors – including 
patients’ health conditions and the types 
of surgery as well as the health system 
infrastructure and human resources – 
are not comparable to low- and middle-
income countries. #ese di!erences 
are especially evident in con$ict and 
emergency settings, where trauma sur-
gery predominates.24,25 In high-income 
countries, rehabilitation is an integral 
part of usual care a"er surgery. Such care 
requires the necessary infrastructure, 
workforce and funding. Patient-related 
factors such as patients’ expectations 
and satisfaction need to be considered. 
Clinical studies in high-income coun-
tries tend to focus on comparisons of 
di!erent types of structured rehabilita-
tion programmes.26 #ese programmes 
and the evidence resulting from studies 
are of limited use and transferability to 
most low- and middle-income contexts.

#e %rst step is to establish a gen-
eral understanding of the processes and 
bene%ts of rehabilitation.27 Extended bed 
rest is still widespread practice in low- 
and middle-income countries, despite 
the risk of preventable complications 
due to the practice.21 Many trauma 
protocols in these countries are limited 
to acute medical care, thus overlooking 
the important role of early rehabilita-
tion. #e relevant training o"en involves 
only physicians and nurses rather than 
rehabilitation workers.28 While the 
importance of rehabilitation may be 
mentioned in clinical training, further 
guidance or evidence-based protocols 
are lacking.29

We approach the issue as physio-
therapists and surgeons with long-term 
experience in lower-resource countries 

and humanitarian settings. Our own 
experiences con%rm that surgery-related 
rehabilitation is rarely considered an 
essential part of the continuum of 
care.30,31 A study involving focus group 
discussions with physiotherapists from 
18 low- and middle-income countries 
revealed the adverse e!ects of neglect-
ing rehabilitation.32 Sta&ng posts for 
rehabilitation professionals in the public 
sector and decent employment condi-
tions are rare.33 Even well-established 
education programmes within a country 
do not guarantee professional regula-
tion and recognition of rehabilitation 
workers at health ministry level. Many 
rehabilitation professionals end up leav-
ing their country. Others may work as 
non-clinicians for international orga-
nizations or in urban private facilities 
rather than alongside surgeons and 
other health professionals in public 
hospitals.32

#e awareness of surgeons and 
other hospital sta! in low- and middle-
income countries is o"en limited to 
wound care a"er surgical intervention. 
To free up beds for new patients, the 
condition for discharge is commonly 
wound closure, a"er which advanced 
rehabilitation towards functional in-
dependence should start. A lack of 
rehabilitation facilities and follow-up 
in the form of accessible outpatient 
structures or community-based ser-
vices o"en leads to this key stage of the 
rehabilitation process being le" out.18 In 
con$ict-a!ected settings the problem is 
exacerbated.30 Even simple aspects of a 
patient’s functioning, such as the need 
for secure transfers or mobility aids, 
are rarely considered when discharging 
patients from hospital. #ese shortcom-
ings may be a result of rehabilitation not 
being systematically integrated within 
health systems and its potential not be-
ing su&ciently recognized. Patients %nd 
themselves at home, dependent on the 
help of others and at risk of developing 
further limitations on their function-
ing.21,34

Solutions
Leadership
Several recent global initiatives such as 
the World Health Organization’s (WHO) 
Emergency Medical Teams and Reha-
bilitation 2030 initiative are welcome 
e!orts to raise awareness among policy 
decision-makers about developing reha-
bilitation capacity.2,35 In addition to these 

high-level e!orts, leadership and com-
mitment must also come from surgeons 
and rehabilitation professionals, patient 
groups, professional associations and 
other organizations active in their re-
spective countries. #e impact of Benin’s 
successful rehabilitation sector across 
West Africa, for example, is the result of 
such multistakeholder collaborations.36

We believe that multisectoral and 
multilevel leadership will yield several 
bene%ts: a uni%ed voice and greater col-
laboration among the global rehabilita-
tion community; improved awareness 
and advocacy of the importance of 
rehabilitation; a strategy for expanding 
the rehabilitation workforce; and the 
momentum to drive research that will 
inform policy. Together, these bene%ts 
will ultimately improve access to quality 
rehabilitation to meet population needs.

Rehabilitation workforce
Strengthening the rehabilitation health 
workforce in contexts where existing sta!-
ing levels are low and where demand is 
greatest is a challenge.2,32,33,37 Investment 
is needed. #e potential for delivery 
of rehabilitation training programmes 
through academic partnerships between 
high-income and low- and middle-
income countries38 and between institu-
tions within low- and middle-income 
countries (south–south partnerships) is 
promising. Another example is provided 
by a collaboration between university 
hospitals in Sweden and Zimbabwe to 
optimize rehabilitation outcomes a"er 
hand surgery. Such surgery is a medi-
cal %eld where functional outcome and 
socioeconomic reintegration are highly 
dependent on the quality of rehabilita-
tion.39

Multisectoral collaboration is a key 
driver of knowledge translation from 
research into practice and strengthening 
of the rehabilitation workforce. Early 
rehabilitation in con!icts and disasters 
is a handbook for rehabilitation profes-
sionals working in con$ict and disaster 
response and is the result of a joint 
project of humanitarian, professional 
and disease-speci%c organizations and 
individual experts from high- and 
lower-income countries.40 #e book, 
which is freely available, could serve as 
a basis for development of contextual-
ized courses and guidelines for low- and 
middle-income countries.

Where universities and nongov-
ernmental organizations collaborate, 
practical experience in local settings 
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and knowledge of training priorities 
can be combined with experience in 
curriculum development and education 
delivery. Establishing competency-
based education programmes will allow 
population health needs to be matched 
to rehabilitation worker skill sets. !ese 
programmes can be informed by WHO’s 
Rehabilitation Competency Framework, 
a detailed framework that captures the 
key activities and competencies required 
to provide quality rehabilitation service 
delivery.41

Professionalization of the discipline 
is needed to enhance the professional 
qualities of the rehabilitation sector. 
!is process requires increasing the 
number of people training and enhanc-
ing the quality of training programmes 
for rehabilitation professionals. Career 
pathways progressing from basic to 
advanced practice competencies are re-
quired. It may help to develop modular 
course structures beginning with train-
ing for mid-level rehabilitation workers 
and advancing to professional degrees 
in rehabilitation. Courses need to span 
rehabilitation practice for community- 
and primary care-based workers, up to 
specialized rehabilitation experts.

Online learning and educational 
technology can be harnessed to support 
these programmes and o"er continuous 
professional development opportuni-
ties.42,43 !e recent pandemic of coro-
navirus disease 2019 has accelerated 
innovation in and readiness for online 
learning. In some instances, the lack 
of a rehabilitation workforce has led to 
the development of novel care models 
that have proven successful. Examples 
include the deployment of commu-
nity health workers providing surgery-
related rehabilitation in primary and 
community health care and home-based 
rehabilitation programmes in Uganda.44 
!ese initiatives can be further explored 
towards widespread use across di"erent 
countries.

Research
Research to inform best practice is 
essential for strengthening rehabilita-
tion within health systems. Close col-
laboration between universities in high-
income and low- and middle-income 
countries and with humanitarian and 
international cooperation agencies is 
necessary to merge research expertise 
with #eld experience, harness research 
funding opportunities and demonstrate 
impact.39 Several publications show 

that health research capacity-building 
in low- and middle-income countries 
requires further development and is 
necessary for advancing the quality of 
care in these countries. Equal partner-
ship between collaborators in high- and 
lower-income countries is key, with 
patients and professionals from low- and 
middle-income countries leading the re-
search agenda.45 Indeed, stakeholder in-
volvement in research should be fostered 
to ensure that research priorities address 
population needs and to facilitate trans-
lation of research #ndings into practice. 
Participatory research approaches have 
proven useful in areas such as disability 
research and in humanitarian health 
programming.46,47 !ese approaches can 
be integrated and strengthened within 
the #eld of global surgery. A study on 
patients’ perspectives from Uganda il-
lustrates the negative socioeconomic 
impact of injury and post-surgical dis-
ability in places where rehabilitation is 
not part of surgical care.34 Qualitative 
approaches are important for under-
standing the attitudes and perceptions 
towards rehabilitation among decision-
makers such as surgeons or hospital 
managers and to identify and address 
potential barriers and facilitators.

Another research gap is quality 
evidence on the outcomes and impact 
of injury- and surgery-related reha-
bilitation in low- and middle-income 
settings.29 Establishing research part-
nerships and funding for multicentre, 
multicountry studies would create an 
evidence base for urgently needed reha-
bilitation programming. Studies need to 
be su$ciently statistically powered and 
complemented by health-systems re-
search. Researchers have listed the many 
challenges of follow-up and surgical 
outcomes research in low- and middle-
income countries, but make no mention 
of the role of rehabilitation.48 Follow-up 
challenges should be discussed and 
addressed among surgeons and reha-
bilitation professionals to improve data 
quality and research knowledge. Surgi-
cal data systems should always include 
rehabilitation data, such as functional 
and participatory outcomes, something 
which is currently missing in most low- 
and middle-income settings. Global 
surgery research projects have increased 
since the release of the Lancet Commis-
sion on Global Surgery report. Future 
research directions must also include 
the impact of rehabilitation on surgical 
outcomes.

System approaches
Strengthening of rehabilitation should 
not be limited to health systems. Health 
ministries, higher education, social af-
fairs and labour should join forces to 
allow professional regulation, education 
and training, decent working condi-
tions, better infrastructure, adequate 
pay and retention of sta".32 Embedding 
rehabilitation professionals within a 
country’s health system would allow 
them to develop their potential and 
ensure teamwork with surgeons and 
other health professionals.49 !is mul-
tidisciplinary collaboration needs to 
be prepared by integrating modules on 
surgery-related rehabilitation into the 
curricula of other medical professions, 
notably future surgeons.

Rehabilitation is o%en associated 
with disability in low- and middle-in-
come countries. !e strength of the sec-
tor is thus its position at the intersection 
of the health and social care professions, 
with the potential to advocate with both 
sectors. Rehabilitation as a health service 
leads to better functioning for patients; 
as a social service it prepares people 
with disabilities for enhanced social 
and economic participation within their 
communities. Rehabilitation must be 
seen as essential throughout the con-
tinuum of care, from health promotion 
and prevention, pre- and post-surgical 
rehabilitation, through non-surgical 
related interventions, up to the social 
inclusion of people with disabilities. 
Collaborations on a systemic level with 
the health, education and labour sectors 
are crucial to allow working towards a 
common vision: the optimal functioning 
of individuals with health conditions 
and thus of communities and society.

Policy implications and 
recommendations
Achieving universal health coverage 
(UHC) – so that all people and com-
munities receive the health services that 
they need without su"ering #nancial 
hardship – is a key policy goal of the 
sustainable development goal agenda.2 
Rehabilitation is mentioned as part of 
the full spectrum of essential, quality 
health services. To work towards UHC 
it is therefore essential that rehabilita-
tion is included in policy development 
for surgical care where appropriate. !e 
Lancet Commission strongly advocates 
for the development of national surgi-
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cal plans to ensure “proper planning of 
surgical care delivery, education and re-
search.” Yet rehabilitation, which is a key 
part of the continuum of care following 
some types of surgery, was not included.

To make progress in the develop-
ment of surgery-related rehabilitation 
in low- and middle-income countries, 
there is a need for greater collaboration 
between surgery and rehabilitation 
professionals, and across the health, 
education and labour sectors. Reha-
bilitation needs to be integrated into 
national surgery policies. Below we 
outline some strategies to achieve this, 
using the national surgical plan frame-
work: infrastructure, workforce, service 
delivery, !nancing and information 
management.1

Infrastructure and products
Surgical facilities must be equipped to 
enable delivery of basic post-surgical re-
habilitation interventions: for example, 
space to facilitate early mobilization and 
ambulation, chairs for upright sitting or 
assistive devices such as mobility aids. 
"e continuum of care a#er surgery 
should include, where appropriate, 
referral systems to step-down facilities 
o$ering rehabilitation or to outpatient 
services to ensure that patients have ac-
cess to essential rehabilitation services 
such as !tting of prosthetics.

Workforce 
Education and training strategies within 
national surgical plans must include 
training of rehabilitation sta$ based on 
the population and needs of the coun-

try. Inclusion of rehabilitation within 
surgical training programmes is needed. 
WHO’s Rehabilitation Competency 
Framework41 can serve as a platform 
for educational institutions to design 
education and training programmes 
and to facilitate discussion among the 
education, labour and health sectors. 
Collaboration across these three sec-
tors is crucial to ensure that graduates 
from rehabilitation programmes are 
recognized and eligible for employment 
within national health systems.

Service delivery
Evidence-based surgical rehabilitation 
protocols need to be developed and 
adapted at the local level for the health 
conditions that would bene!t most 
from rehabilitation. WHO is currently 
developing a package of interventions 
for rehabilitation which will serve as a 
platform to enable service providers to 
plan and implement speci!c rehabilita-
tion interventions.50

Financing 
Funding plans for basic surgical care 
pathways must include funding for the 
provision of rehabilitation interventions, 
including the necessary workforce, fa-
cilities and assistive devices. Of course, 
there are !nancial implications to pro-
viding surgery-related rehabilitation to 
those who need it. However, neglecting 
rehabilitation increases the chances of 
lengthy or permanent disability that has 
implications on individuals and house-
holds, such as the impact on return to 
work or schooling. In lower-resource 

settings, rehabilitation is considered a 
luxury and o#en available to patients 
based on ability to pay rather than need.

Information management 
Surgical information systems need to 
include short- and longer-term patient 
outcomes relating to function (such as 
mobility and activities of daily living) 
and participation (such as health-related 
quality of life or return to work). "ese 
processes also need to be monitored to 
enhance quality improvement processes. 
Capacity-building for rehabilitation 
research must be championed and sup-
ported. Research priorities relating to 
rehabilitation that are locally relevant 
should be identi!ed and funded.

Conclusion
Surgery has the potential to save hun-
dreds of thousands of lives, whether in 
peacetime or in con%icts. But mere sur-
vival is not good enough. We call on our 
colleagues in surgery and on managers 
and policy-makers in low- and middle-
income countries to give surgery-related 
rehabilitation a greater role in their work 
towards achieving the targets of their 
national surgical plans.  
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ملخص
طرق تحسين النتائج الجراحية في الدول ذات الدخل المنخفض والدخل المتوسط

المعنية  لانسيت  "لجنة  مثل  العالمية  الجراحية  المبادرات  سلطت 
استثمارات  ضخ  إلى  الحاجة  مدى  على  الضوء  العالمية"  بالجراحة 
في  الجراحية  الخدمات  وإتاحة  توفير  فرص  لتحسين  متزايدة 
من  وبالرغم  المتوسط.  والدخل  المنخفض  الدخل  ذات  الدول 
ذلك، هناك قضية لم يتم التطرق إليها وهي عمليات إعادة التأهيل 
الوظيفية  النتائج  أفضل  أنها تحقق  والمعروف  بالجراحات،  المرتبطة 
الاستثمارات  في  الزيادة  تكون  أن  يجب  لذا،  الجراحة.  إجراء  بعد 
الموجهة لتحسين فرص توفير وإتاحة الخدمات الجراحية مصحوبة 
التي  الأسباب  نتناول  نحن  التأهيلية.  التدخلات  وترقية  بتعزيز 
تدفعنا لتقوية خدمات إعادة التأهيل المرتبطة بالجراحات في الدول 
الحلول  سنعرض  بل  فقط  التحديات  نبين  ولن  الموارد،  شحيحة 
المحتملة والتوجهات السائدة للسياسات. تتضمن الحلول المقترحة 
دورًا أكبر للقيادة ونشر الوعي وتعززها الجهود العالمية التي تُبذل 
مؤخرًا في "مبادرة إعادة التأهيل" لعام 2030 التي أطلقتها منظمة 

الصحة العالمية، علاوة على الإعداد المهني للقوى العاملة في مجال 
إعادة التأهيل. هناك حاجة لإجراء مزيد من الأبحاث بشأن إعادة 
التأهيل في الدول ذات الدخل المنخفض والدخل المتوسط جنبًا إلى 
جنب مع دعم نُهج النُظم، لا سيما الدعم الرامي إلى تقوية خدمات 
نوضح  النهاية،  وفي  الصحية.  النُظم  في  ودمجها  التأهيل  إعادة 
مجموعة من مقتضيات وتوصيات السياسات المتوافقة مع مكونات 
الخطة الجراحية الوطنية المقترحة من جانب "لجنة لانسيت": وهي 
وإدارة  والتمويل  الخدمات  وتقديم  العاملة  والقوى  التحتية  البنية 
الرامية  المستدامة  والجهود  التعاون  من  كل  يكتسب  المعلومات. 
من  بالغة  أهمية  الوطنية  الجراحية  الخطط  في  التأهيل  إعادة  لدمج 
التي  الحالات  ذوي  للمرضى  الصحية  النتائج  أفضل  تحقيق  أجل 
تستدعي التدخل الجراحي وضمان إحراز تقدم باتجاه تحقيق هدف 
بأنماط عيش صحية  الجميع  تمتّع  "ضمان   :3 رقم  المستدامة  التنمية 

وبالرفاهية".
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摘要
改善中低收入国家手术效果的方式
《柳叶刀》杂志全球外科委员会等组织发起的全球手
术倡议中强调，需要增加投资以提高中低收入国家的
手术能力。然而，与手术相关的康复治疗是一个被忽
视的问题。众所周知，康复治疗可以改善术后的功能
恢复效果。因此，需要推广康复干预，并将其作为为
提高手术能力增加投资的补充。我们提出了强有力的
理由来支持在资源匮乏国家加强与手术相关的康复治
疗这一提议，并概述了面临的挑战以及潜在的解决方
案和政策方向。提出的解决方案包括提高领导力和康
复意识，吸引全球更多国家为世卫组织康复 2030 计划

做出努力，以及建设专业的康复治疗人员队伍。中低
收入国家需要开展更多康复治疗方面的研究，并为系
统方法提供支持，特别是加强康复治疗和卫生系统的
整合工作。最后，我们概述了一系列政策含义和建议，
与《柳叶刀》杂志委员会提出的国家手术计划的内容
框架（基础设施、劳动力、服务提供、融资和信息管理）
保持一致。为将康复治疗纳入国家手术计划而展开的
合作和持续努力是改善手术患者的健康护理效果和确
保可持续发展目标 3（良好健康和福祉）取得进展的
关键。

Résumé
Pistes d'amélioration des résultats chirurgicaux dans les pays à revenu faible et intermédiaire
À l'instar de la Commission Lancet sur la chirurgie mondiale, des initiatives 
internationales consacrées à ce sujet ont mis en évidence le besoin 
d'investir davantage dans le renforcement des capacités chirurgicales 
dans les pays à revenu faible et intermédiaire. Néanmoins, la réadaptation 
post-chirurgicale, connue pour améliorer les résultats fonctionnels après 
une intervention, reste un enjeu largement ignoré. Ces investissements 
accrus visant à renforcer les capacités chirurgicales doivent donc aller de 
pair avec une promotion des services de réadaptation. Dans le présent 
document, nous plaidons pour le développement d'une réadaptation 
post-chirurgicale dans les pays à revenu faible et intermédiaire, 
en identi!ant les dé!s mais aussi les orientations politiques et les 
solutions possibles. Parmi elles, un meilleur leadership et une prise de 
conscience, favorisée par les récents e"orts mondiaux qui ont entouré 
l'initiative Réadaptation 2030 de l'Organisation mondiale de la Santé, 

ainsi qu'une professionnalisation du personnel dédié à la réadaptation. 
D'autres recherches sur la réadaptation sont nécessaires dans les pays 
à revenu faible et intermédiaire, tout comme l'apport d'un soutien aux 
approches systémiques, en particulier pour consolider et intégrer de 
telles pratiques dans les systèmes de santé. En!n, nous dégageons 
une série de recommandations et d'implications politiques inspirés des 
éléments du plan chirurgical national proposé par la Commission Lancet: 
infrastructures, main-d'œuvre, prestations de services, !nancement et 
gestion des informations. La collaboration et la poursuite des e"orts 
en vue d'inclure la réadaptation dans les plans chirurgicaux nationaux 
jouent un rôle crucial dans l'amélioration des résultats cliniques chez 
les patients sou"rant de complications post-opératoires. En outre, elles 
permettront de progresser vers le troisième objectif de développement 
durable: santé et bien-être pour tous à tout âge.

Резюме
Пути улучшения результатов хирургической помощи в странах с низким и средним уровнем дохода
Глобальные инициативы в области хирургии, такие как Комиссия 
по глобальной хирургии Lancet, выявили необходимость 
увеличения инвестиций для укрепления хирургического 
потенциала в странах с низким и средним уровнем дохода. 
Однако при этом совершенно недостаточное внимание уделяется 
связанной с хирургическим вмешательством реабилитации, 
которая, как известно, оптимизирует функциональные результаты 
после такого вмешательства. Поэтому увеличение инвестиций в 
укрепление хирургического потенциала должно дополняться 
продвижением мероприятий по реабилитации. Авторы 
приводят доводы в пользу усиления реабилитации, связанной 
с хирургическим вмешательством, в странах с низким уровнем 
ресурсов, перечисляя задачи, а также потенциальные решения и 
направления политики. Предлагаемые решения включают в себя 
более активное руководство и осведомленность, дополненные 
недавними глобальными усилиями в рамках инициативы 
Всемирной организации здравоохранения «Реабилитация-2030», 

а также профессионализацию кадров в сфере реабилитационных 
услуг. Необходимы дополнительные исследования в области 
реабилитации в странах с низким и средним уровнем дохода, а 
также поддержка системных подходов, особенно по укреплению 
и интеграции реабилитации в системы здравоохранения. 
Наконец, авторы предлагают ряд политических последствий и 
рекомендаций, согласованных с компонентами национального 
хирургического плана, предложенного Комиссией Lancet: 
инфраструктурой, персоналом, предоставлением услуг, 
финансированием и управлением информацией. Сотрудничество 
и  постоянные  усилия  по  вк лючению  реабилитации 
в национальные хирургические планы имеют ключевое 
значение для оптимизации результатов лечения пациентов с 
хирургическими заболеваниями и обеспечения прогресса в 
достижении цели 3 в области устойчивого развития: здоровье и 
благополучие для всех.

Resumen
Métodos para mejorar los resultados quirúrgicos en los países de ingresos bajos y medios
Las iniciativas de cirugía a nivel mundial, como la Comisión Lancet sobre 
Cirugía Mundial, han destacado la necesidad de aumentar la inversión 
para mejorar la capacidad quirúrgica en los países de ingresos bajos y 

medios. Sin embargo, se ha descuidado la rehabilitación relacionada 
con la cirugía, que se sabe que optimiza los resultados funcionales 
después de la intervención. Por lo tanto, el incremento de la inversión 
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para mejorar la capacidad quirúrgica se debe complementar con la 
promoción de intervenciones de rehabilitación. En este artículo se 
de!ende la necesidad de reforzar la rehabilitación relacionada con la 
cirugía en los países con menos recursos, y se exponen los desafíos, 
pero también las posibles soluciones y orientaciones políticas. Las 
soluciones propuestas incluyen un mayor liderazgo y concienciación, 
potenciados por los recientes esfuerzos mundiales en torno a la 
iniciativa Rehabilitación 2030 de la Organización Mundial de la Salud, 
y la profesionalización del personal de rehabilitación. Se necesita más 
investigación sobre la rehabilitación en los países de ingresos bajos y 
medios, junto con el apoyo a los enfoques sistémicos, en particular sobre 

el fortalecimiento y la integración de la rehabilitación dentro de los 
sistemas sanitarios. Por último, se expone un conjunto de implicaciones 
y recomendaciones políticas, alineadas con los componentes del plan 
quirúrgico nacional que propone la Comisión Lancet: infraestructura, 
personal, prestación de servicios, !nanciación y gestión de la 
información. La colaboración y los esfuerzos sostenidos para integrar la 
rehabilitación en los planes quirúrgicos nacionales son fundamentales 
para optimizar los resultados sanitarios de los pacientes con afecciones 
quirúrgicas y asegurar el progreso hacia el tercer objetivo de desarrollo 
sostenible: salud y bienestar para todos.
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Abstract: Physiotherapy as a health profession is continuously evolving in high-income countries
(HIC). The highest burden of disease globally, however, is in low-resource and conflict contexts
(LR-CC), resulting in unmet rehabilitation needs. Rehabilitation service models from HIC often
face challenges when applied to the fragile health systems of LR-CC. It is important to engage
rehabilitation experts living and working in LR-CC to guide service development. This study aims
to understand physiotherapists’ views and perspectives of current rehabilitation services, of how
these services can be strengthened over the next 10 years and of the role of physiotherapy within
this development. Focus group discussions (FGDs) were conducted with 31 physiotherapists from
18 LR-CC using English as a common language. Audio recordings were transcribed verbatim. Data
analysis was guided by thematic analysis. Participants provided deep insights into the complexity
of developing rehabilitation services within fragile health systems. Participants agreed that phys-
iotherapy lacked recognition and resources to be utilised effectively. Interacting themes as crucial
prerequisites for strengthening the sector included (1) significance of context, (2) professional identity,
and (3) professionalisation supported by workforce development and advocacy. These results are an
important evidence base for informing the development of rehabilitation programmes in LR-CC and
for future research.

Keywords: rehabilitation; physiotherapy; health system; low resources; conflict; qualitative research

1. Introduction
Physiotherapy as a health profession is continuously evolving in well-resourced

and high-income countries (HIC). This has led to a growing body of research explor-
ing topics such as advanced practice [1], direct access [2], best practice [3–5], and cost-
effectiveness [6–10]. The highest burden of disease globally, however, is in low-resource
and conflict contexts (LR-CC), resulting in enormous rehabilitation needs [11,12]. Service
models from HIC applied to these contexts often struggle in adjusting to the specificities
and complexities of LR-CC [13]. The number of physiotherapists and rehabilitation spe-
cialists is alarmingly low [14–19] and quality research is rare [20–23]. Scarce workforce
leads to many physiotherapists operating on their own or in small teams with little oppor-
tunity for professional exchange, training, and career development. Furthermore, their
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clinical responsibilities and duties may vary and range from acute care to late rehabilitation
across multiple medical specialties with limited equipment or infrastructure [24–27]. The
populations requiring rehabilitation often lack access and awareness or attend services
in advanced stages of their health condition complicating the outcome and success of
rehabilitation interventions [28,29]. In challenging settings of high need and low supply,
international organisations alongside local actors and initiatives can be an indispensable
backbone of fragile systems where they support rehabilitation projects and training of reha-
bilitation professionals [30–33]. Physiotherapists often have a leadership role in developing
the rehabilitation sector in LR-CC [25]. As the only rehabilitation professional present
in some settings, they may fulfil a broad range of rehabilitation activities, which in HIC
would be covered by multidisciplinary teams [22]. Individuals providing physiotherapy in
such settings have valuable insight and knowledge into specific contextual challenges and
potentially far-reaching impact on developing the rehabilitation sector there. It is crucial
to inform decisions on programming and strengthening rehabilitation services in fragile,
low-resource health systems by consulting rehabilitation experts living and working in
these contexts. Therefore, the aims of this study were to understand physiotherapists’
views and perspectives of current rehabilitation services and how these services can be
strengthened over the next 10 years, aligned to the WHO’s Rehab 2030 initiative, and the
role of physiotherapy within this development [34].

2. Materials and Methods
2.1. Study Design

A qualitative study design was chosen using focus group discussions (FGDs) to meet
the aims of this study and generate understanding and knowledge about how rehabilitation
services can be developed over the next 10 years. The approach was pragmatic, inductive
and guided by thematic analysis [35–37]. This study is reported following “Standards for
Reporting Qualitative Research” (SRQR) guidelines [38].

2.2. Setting
Five FGDs were carried out directly after the Congress of the World Confederation for

Physical Therapy (WCPT; now: World Physiotherapy) 2019 in Geneva [39]. Congress and
FGD attendance of the participants was financed by the International Committee of the
Red Cross (ICRC) that runs or supports rehabilitation projects in 35 countries worldwide
including capacity building of rehabilitation workforce [30].

2.3. FGD Facilitators’ Profiles
The first author (C.A.B.) and FGD main facilitator was the ICRC global rehabilita-

tion/physiotherapy advisor at the time of study. She has extensive experience in working
in settings where participants come from and knew approximately half of the participants
personally from previous collaborations. All five FGD facilitators were physiotherapists by
profession. Two facilitators were ICRC technical supervisors and two, including co-authors
C.O. and C.B., were researchers.

2.4. Study Population
ICRC-employed or ICRC-partner physiotherapists could apply for funding of congress

attendance if they actively contributed to and presented at the congress. Sponsored phys-
iotherapists were invited to the post-congress FGDs. Participation was not an automatic
consequence of congress attendance, but entirely voluntary, free of charge and included
provision of food and accommodation. This pre-selection provided a certain level of pro-
fessional commitment, skill and English proficiency, geographical and cultural diversity as
well as the opportunity to gather key professionals of LR-CC around a table. All interested
applicants were included. Thirty-one physiotherapists agreed to participate, enabling five
FGDs to be conducted. Each FGD consisted of five to seven participants and one facili-
tator. Using the list of participants, group allocation was deliberate, aiming at diversity
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in sex, cultural background, language, age, professional training, experience, and role.
All represented countries, apart from Switzerland, classify as low-resource settings [40],
certain countries or contexts within countries classify additionally as conflict settings, for
example protracted crises with armed clashes flaring up regularly, over extended periods
of time, refugee or post-conflict settings [41,42]. While countries can experience multiple
and changing contexts, Table 1 describes the principle context at the time of study.

Table 1. Participant profiles.

Demographics

Sex Female 13/Male 18 (42% female)
Age range in years (median) 25–68 (34)

Workplace

African Region Algeria, Benin, DR Congo, Ethiopia, Guinea-Bissau, Ivory Coast, Madagascar, Mali, Niger,
South Sudan, Sudan, Togo

Eastern Meditarranean Region Afghanistan, Iraq, Lebanon
European Region Switzerland *
South-East Asian Region India, Myanmar
Western Pacific Region Cambodia

Work Context (numbers of
participants)

High-income country (1) Switzerland * (1)
Low-resource context (7) Benin (2), Guinea-Bissau (1), India (New Delhi) (1), Ivory Coast (1), Madagascar (1), Togo (1)
Hosting refugees from

neighbouring countries (3) Algeria (1), Lebanon (2)

Prolonged conflict (14) Afghanistan (3), DR Congo (2), India (Kashmir) (1), Iraq (1), Mali (1), Myanmar (2), Niger (1),
South Sudan (2), Sudan (1)

Post-conflict (6) Cambodia (4), Ethiopia (2)

Profession Female Male

Experience
<5 Years
5–10 Years
>10 Years

1
7
5

0
5

13

Physiotherapy training

Assistant
Diploma
BSc
MSc (MPH)
PhD

0
5
6
2
0

1
2
9
5
1

Current role

Physiotherapist (clinician)
Physiotherapist (clinician+) **
Physiotherapist (team leader)
Project assistant
Project manager/Advisor
Teacher/Trainer

6
3
1
1
2
0

9
2
3
1
1
2

* 1 international physiotherapist was temporarily based in Europe between two assignments and referring to previous field experiences in
Africa and the Middle East during the FGDs. ** clinician AND trainer/team leader/project assistant.

2.5. Ethics Statement
Prior to the FGDs, all participants gave written informed consent and completed a

demographic questionnaire, summarised in Table 1. They were free to withdraw from this
study at any moment. The study protocol was approved by the ICRC physical rehabilitation
programme, the ICRC data protection office and the Ethics Committee of the canton of
Geneva, Switzerland (Reference Req-2019-00027).
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2.6. Data Collection
FGD guiding questions were developed by C.A.B. and C.O. and included several

consultation rounds with the other facilitators. The FGD format followed Halcomb et al.’s
guidelines for research with culturally and linguistically diverse groups (Table 2) [43].

Table 2. Guiding questions for FGD facilitators.

Topic Time Question

Ground rules 10 min What should every one of us do or respect in a group discussion?

Warm up 5 min Can you tell us your name, country and workplace?

Introductory question 15 min Is anyone happy to share his or her experience at the congress?

Guiding questions 90–105 min

Based on experiences during the congress where do you see physiotherapy in
your context in the next 10 years?
What do you perceive as the priority health conditions that need to be
addressed in your country and what is the role of physiotherapy in addressing
these health priorities?
What are the challenges and opportunities for the development of
physiotherapy in your country?
What is your role in addressing these challenges and harnessing opportunities?

Wrap-up 15 min Of all the things we’ve just discussed, what would you say are the most
important conclusions you will take with you?

Where language barriers led to inability of participants to express themselves, they
were free to speak their preferred language such as French, Arabic, or Khmer. Usually
there was another participant who spoke the same language and assisted with translating
to English. If participants chose to contribute in English, facilitators were instructed to give
time and language support so that everyone had a chance to formulate their contributions.
Facilitators aimed to address potential influences of cultural, gender, age, seniority, or
rhetoric disparities. It was deemed crucial to moderate the FGDs with fairness and empathy
so that everyone felt safe and got an equal chance to contribute [43]. The FGDs lasted
between 90 and 105 min, with coffee breaks separating the collective sessions from the
FGDs (Table 2). The audio recordings were carried out on smartphone Dictaphone, saved
on password protected computers after the FGDs and deleted from all smartphones.

2.7. Data Analysis
One female physiotherapist from Bangladesh (N.J.A.) and one male physiotherapist

from Benin (J.M.C.-C.) were invited as collaborators. N.J.A. and J.M.C.-C. were not FGD
participants but representative of invited participants. This permitted a more diverse,
globally representative team to gain first-hand insight from co-researchers with lived
experience and to enhance credibility and trustworthiness of the data analysis.

FGDs were first transcribed verbatim by two FGD participants and a research assis-
tant. C.A.B., who was familiar with various accents and specific expressions, reread and
corrected each transcript.

Participants often portrayed themselves and each other with clearly identifiable de-
scriptions. Despite deidentification of all personal names, the transcripts could not be
anonymised sufficiently without altering contextual understanding. For this matter, only
the primary researchers C.A.B. and C.O. had access to the raw data. C.A.B. independently
coded all five FGDs, C.O. independently coded two of the five FGDs. Data were analysed
using an inductive approach of thematic analysis and following the stages outlined by
Braun and Clarke [36,44]. C.A.B. first read all transcripts making notes, before reading them
again and starting initial coding in NVivo, version 12.6.1 (QSR International, Burlington,
MA, USA). The analysis was carried out systematically across groups and independently
of the questions. This stage generated a high number of loose, low-level codes and a large
volume of potential quotes (around 800) where names of persons, health or education
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institutions and geographical locations were sufficiently deidentified to allow data protec-
tion. Microsoft Excel, version 16.52, was used at this stage and the material was shared
with the other authors for coding on their side. Simultaneously, C.A.B. started clustering
codes into potential themes and sub-themes using NVivo mind maps and other visualising
software (Microsoft PowerPoint, version 16.52). In an ongoing, iterative process of online
exchange, codes and themes were discussed among all researchers and critically compared
to the early thematic model developed by C.A.B. to mitigate any bias that may occur when
interpreting the data.

C.A.B. reread transcripts repeatedly for additional codes and quotes, merging and
refining as the analysis developed. The heterogeneous background of researchers allowed
rich discussions on the analysis. This process of verification was continued until agreement
on the final themes was reached.

3. Results
Participants were 31 physiotherapists including three international physiotherapists

deployed in humanitarian assignments outside their home country. All were part of a
global physiotherapy workforce and either employed by (n = 17) or connected to the ICRC
(n = 14) through formal partnerships in countries where the ICRC supports rehabilitation
projects. Active language skills varied widely. Speaking time of participants, although
balanced by facilitators, correlated with English skill and personality, probably also with
perceived norms on hierarchy, culture, and gender.

To maintain anonymity and avoid recognition of individuals working in very specific
contexts or roles (i.e., in some contexts there is only one physiotherapist), none of the quotes
have been labelled with any participant characteristics.

3.1. Three Key Themes: Context, Professional Identity and Professionalisation
Three key themes were identified and are illustrated in Figure 1. As participants

worked across and came from a wide range of different countries, ‘Context’ is presented
as theme 1 to underpin how these different environments influenced the FGDs. The term
‘Professional Identity’ describing theme 2 reflected an underlying current throughout the
FGDs. Both themes 1 and 2 were found to envelope and impact on the rehabilitation-
specific theme 3 ‘Professionalisation’. This theme was the most elaborated and emerged
from contributions describing the lack of and need for professionalisation. Two subthemes
were identified as fundamental and directional to this regard: ‘Workforce Development’
and ‘Advocacy and Awareness Raising’, each separated into six further elements (Figure 2).

3.2. Theme 1: Context
The participants represented a great diversity of contexts (Table 1). The given circum-

stances of their working environment framed all statements. Accordingly, this defined the
steps towards rehabilitation strengthening.

War, volatility, poverty, and corruption were recurring discussion points of partici-
pants representing countries of prolonged conflict or post-conflict instability. Interruption
of services seemed a frequent experience for participants from such contexts. Some par-
ticipants described how access to and for the population was hampered by tense security
and military checkpoints, in addition to the usual access barriers of low-resource settings.
Professional development could be directly linked to impactful political decisions such as
a ceasefire.

“Now we are in peace in the country. So, we can do something and not only surviving
but to do something to our profession.”
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Participants from countries hosting refugees from neighbouring conflicts described
how health systems may get overloaded and fragmented.

“The hospital project is for weapon wounded. . . . we have the physiotherapy, the normal
private sector and we have . . . the ICRC who is supporting weapon wounded and disabled
people and the vulnerable . . . from [neighbouring country at war] . . . they are very, very,
very vulnerable people . . . so it is two different sectors.”

Some participants elaborated on their countries’ significant urban/rural discrepancies
(subtheme 1a). Other contributions included descriptions of poor, almost non-existent
rehabilitation sector development (subthemes 1d, 1e and 2) and how the absence of an
infrastructure for knowledge transfer influenced their professional development.

“These things do not reach us, the articles or the practice of physiotherapy. So we need
these things to be available . . . but mostly the internet in some locations [is] not available,
you know access is difficult to the network . . . where I come from, even a telephone call
you cannot make.”

One participant described a situation that could be attributed to low health literacy,
access challenges and cultural aspects, which in combination may cause and exacerbate
certain health conditions.

“[The] mother of that patient doesn’t know about the . . . pregnancy . . . low age they
get married and . . . they deliver at home and because of that the level of cerebral
palsy is high.”

Participants valued and resonated with the similar experiences shared by fellow physio-
therapists. They discussed how the challenges within complex contexts had helped educate
them broadly about health systems, politics and about performing under adverse conditions.

“You are already . . . living daily with a lot of tension and you are still continuing . . .
and working a lot. This give[s] you more opportunity to have well experience. . . . When
you are saying that [colleagues from HIC] are using . . . shockwave . . . or ultrasound
. . . I don’t have electricity . . . And you are . . . going to treat the persons which should
. . . be at the ICU [intensive care unit] . . . these challenges give you a lot of experience.”

3.3. Theme 2: Professional Identity
Professional identity and the feeling of belonging to a global physiotherapy family,

reinforced during the congress, seemed to have created a strong sense of motivation,
purpose and identity-building. It emerged that a number of physiotherapists had never
met colleagues outside their workplaces before due to lack of means or a tense security
situation that had compromised travel options.

“When you work a lot in a context and the things don’t improve, you have no results
and you feel a bit frustrated and when you . . . discover that many colleagues in different
countries, different contexts have same challenges as you even bigge[r] challenges than
you . . . and you can learn from their experiences and try to improve your context.”

As much as participants felt they ‘belonged’ on a global level, this was countered by
descriptions of their almost invisible professional identity on a national level. Many discus-
sions revolved around a profound lack of recognition and awareness (subthemes 1d and 2).

3.4. Theme 3: Professionalisation
3.4.1. Subtheme 1: Workforce Development

According to participants, rehabilitation strengthening depended on the following
elements of adequate quantity and distribution of professionals (a), who are qualified (b),
skilled and broadly positioned (c), integrated and recognised (d), with career prospects (e),
and who represent multiple professions within the rehabilitation sector (f).
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(a) Numbers, Coverage
In the studied contexts, the physiotherapy workforce was often so small that some

participants could precisely list numbers and locations of their fellow colleagues in coun-
tries oftentimes as vast as Western Europe. Already scarce services were often concentrated
in the metropoles, resulting in zero access for the rural population.

“For a population of two million people there is only five physiotherapists . . . of these
. . . four are working in the only rehabilitation centre that exists in the country, it is in
the capital. And the other physiotherapist work[s] in the [capital’s] public hospital . . . to
reach from the capital to the most far regions maybe it is nine hours travel with difficult
roads . . . [and] two days to come from the most far islands to the capital.”

Even in countries where the physiotherapy sector could be considered relatively well
developed, there was an alarming shortage and poor distribution of services. A large part
of the workforce seemed to be placed in urban private services or aid organisations.

(b) Education, Training, Qualification
Physiotherapy training programmes were described as being insufficient with regard

to quantity, location and sustainability of existing courses and to their affordability and
acceptability. If entry level education was being offered, the number of graduates was far
too low to meet rehabilitation needs. Education was often viewed as either too expensive
without scholarships or not attractive in a population where the profession remained
unknown or misunderstood.

“Even for me, when I went to school to study it, some people were saying: ‘There is no
better qualification that you[’re] suppose[d] to study? Why do you study physiotherapy?
What is the benefit of that?’ So people were blocking my interest even to do it.”

Some participants raised concerns about the low quality or absence of clinical edu-
cation and the fact that graduated students entered the job market lacking clinical skills.
Participants who were teaching or supervising new graduates in their workplaces, pro-
vided examples of a low capacity of teachers, including themselves. Options for teachers’
continuing professional development (CPD) were scarce and teaching methods outdated.

Besides degree-upgrading opportunities, participants suggested offering teacher
trainings in leadership, teaching methods and clinical teaching. They repeatedly dis-
cussed the need to develop curricula to meet international standards. This was contrasted
by examples for which international standards were of limited use and interfered with
contextual realities.

Where entry level education is insufficient and the number of graduated physiothera-
pists too low to cover needs, CPD or any form of postgraduate training was discussed as
being an even greater challenge for participants.

“They have to go out of [the country] and pay lots of money . . . that’s why we have no
opportunity to upgrade our knowledge.”

Although further studying for advanced degrees was a key ambition of many partici-
pants, some acknowledged the need of a broad-based, widespread workforce to allow a
representation at all levels, including community based rehabilitation.

“We are currently discussing with Ministry of Health and Ministry of Education to
include diploma physiotherapy in the curriculum . . . because we need them at the low
level of care.”

It was discussed how professional associations and international organisations play
an important role in implementing CPD and a number of participants were involved in it.

Others stated that the lack of postgraduate education cost the profession its credibility
within health systems and among established health care professionals or policy makers.
The statements highlighted the participants’ thirst for more knowledge and skills as well as
a need for recognition, awareness, and health systems integration for the sector in general
(see subthemes 1d and 2).
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“If you want the doctor or the other health professional to recognise the physical therapy
you need to upscale the degree. Because right now when we talk the doctor, doctor
said your level cannot talk with us. That’s the problem and then we do not have any
physiotherapists position in the ministry.”

(c) Skills, Scope
Despite the perceived inferiority, participants proved to be key players for rehabilita-

tion in their countries with competencies that went well beyond clinical ones, for example
leadership skills for high-level stakeholder meetings with government officials. A partici-
pant from a country with better integrated rehabilitation could report of physiotherapists’
success in this development. Such examples were taken up by other participants as models,
encouragement, and opportunities for future exchange.

“When I graduate[d], we went to the ministry of health and we said we would like to work in
hospital setup where there is orthopaedic surgeon . . . neurologist and neurosurgeon . . . And they
said no. For this country it is not priority. That was ten years ago, but now the ministry is asking
the association to develop curriculum, strategies and policies . . . they have asked the association
to produce a road map for physiotherapy professionals for the next ten years, on [the] number of
professionals needed for primary, secondary, tertiary hospital[s] and specialized hospitals . . . and
which levels, doctors or masters, BSc holders. So, the opportunity is there now.”

Many participants disapproved the labels they were confronted with by health care
professionals or patients, who associated physiotherapy with delivery of technical skills
only such as massage or the execution of exercises prescribed by a medical doctor. Some
stated they were facing obstacles when trying to apply patient-centred physiotherapy
based on clinical reasoning. Participants wanted physiotherapists to be found across
the continuum of care and in influential, non-clinical positions. They expressed that
a broad scope would help them succeed in strengthening the sector. Being aware of
the increasing needs, especially related to management of non-communicable diseases
(NCDs), participants were urging for more involvement and full-fledged integration into
health systems.

(d) Integration, Recognition
Several participants acknowledged that improvements in education and training alone

will not strengthen rehabilitation services if the underlying health systems were under
resourced and poorly organised. In many countries, rehabilitation was associated with
disability care under ministries of social affairs rather than recognised as a health domain.

Some participants discussed tensions between physiotherapy and medical professions
where hierarchical structures were viewed as impacting on the delivery of services. The
dependence on medical doctor’s prescription was perceived as degrading and incapacitat-
ing. Several participants reported a lack of autonomy and professional recognition being a
significant barrier to developing services and professional practice.

“Physio as a profession within the health is growing slowly but yet we have a lot of
obstacles with medical doctors and physicians who are trying to put blocks in front of us.”

(e) Retention, Professional Prospects
Low awareness and acceptability of physiotherapy and rehabilitation made it dif-

ficult to attract students to physiotherapy programmes. Here, participants envisaged
opportunities and roles for themselves to promote the sector.

“We have very rare of students to enrolment . . . very few students . . . we can make the
awareness to . . . the high school students . . . so that they will know about the benefit of
physiotherapy so they can consider that profession.”

Owing to a lack of integration and awareness, participants reported of graduated and
employed physiotherapists who do not get to work in their profession.
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“Physiotherapy is recruited by the Ministry of Health to work at the hospital but
they do not work as a physiotherapy profession they work as the nurses, pharmacists
and . . . administrator.”

Staff retention in-country was reported as a challenge by some participants. The lack
of professional recognition and progress leads to emigration and career change, despite the
presence of established training programmes.

“So we are graduating . . . [an] army of physios but most of them, they are leaving . . .
to gulf countries or Europe for better life conditions and good opportunities . . . In a
governmental hospital you will be supervised by a doctor . . . you will be just an applier.
You will get a premade treatment plan and . . . repeat the same thing for one or two years
. . . so they do not feel that they are developing in their career . . . . That’s why recently,
there is a new fashion happening that people . . . after they finish their bachelor they go
and study again medicine. . . . after wasting four years because at the end . . . you will
always feel like . . . I am not recognised by the health profession.”

(f) Multidisciplinary Rehabilitation
In several places, participants discussed how other important rehabilitation profes-

sions were missing besides physiotherapy.

“Right now we do not have any OT [occupational therapist]. We don’t have ST [speech
therapist]. So the physiotherapy in [country] [is] doing all the job of the OT and ST.”

Participants stressed the need of a multidisciplinary workforce including other reha-
bilitation professions, both to cover needs and to increase leverage.

“You have other professional rehabilitation as OT, no?”–“In my country we have . . .
speech therapist . . . but they are . . . not more than five.”–“I ask this because our . . .
strategy with . . . government . . . we have a federation of professional rehabilitation and
we have [to] go together in the lobbying . . . because the matter of the profession is not
only PT [physiotherapy], it is about rehabilitation.”

3.4.2. Subtheme 2: Professional Advocacy and Awareness Raising
Advocacy and awareness raising were deemed a key requirement towards rehabilita-

tion strengthening within health systems. Most participants had extensive practice with
it. Advocacy was done by professionals individually, by professional associations, by and
with support of international organisations like the WCPT/World Physiotherapy and the
ICRC. These were found crucial for their leverage and proficiency. Participants identified
three target groups: policy makers and health managers, other health care profession-
als (especially doctors), patients and public. They are not separated into paragraphs as
participants often named them in one response.

“The first thing in my country is the lack of awareness at all levels. When I say at
all levels, I mean at community level, health professionals about physiotherapy and at
ministry of health level.”

An international physiotherapist deployed abroad learned that multifaceted advocacy
was indispensable in LR-CC.

“The discovery for me was the importance . . . [of] advocacy of the profession and the
association . . . I understood why it is important [to] repeat again and again . . . what is
the competences of physiotherapists and how we can contribute, not only for the care of
the patient, but also to the overall health system, how we can help other colleagues and
how is important to have a national association to have a dialogue with policy makers
and international organisations and have the support to develop the physiotherapy in
the country.”

The rationale was obvious as was the contrast to established professions in the health
system. The lack of professionalisation resulted in incomprehension among patients, other
health care professionals and decision makers.
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“Until you get disabled, or you have a pain or you need to go to a physio clinic, then you
will understand what is physiotherapy. It is not like a dermatologist or gynaecologist
or whatever of medical professions. They [the patients] know exactly what they [other
medical professions] do even if you are not in need for them, in general.”

Discussions around doctors issuing physiotherapy prescriptions revealed some par-
ticipants’ concern that the profession was not understood well enough to be validly put
under the doctors’ responsibility. Physiotherapy required repeated awareness raising, not
only among the public, but in particular among doctors as the hierarchically superior pro-
fession whom they depended on. Participants argued that advocacy would not only lead to
enhanced understanding by other health care professionals, but also to multi-professional
interaction, and, eventually, to doctor’s referral rather than prescription.

The value of a professional body was key to promoting the profession. Associations
had a role in advocacy for the target population, other health care professionals and
decision makers, but also in bringing physiotherapists together. The FGDs reflected how
the exchanges at the congress had increased participants’ understanding of professional
associations, which were young and under resourced in most contexts.

“I started to realise the importance of the . . . national associations of physiotherapy and
how much its strengthening . . . [means] for the physios in their country. How they can
be united. How they can share the ideas and give the force to be recognized nationally
and later internationally. And this is what we are missing in [country]. The weakness of
the association. It was just recently started.”

Some participants were aware that adherence to the WCPT/World Physiotherapy
provided them with additional duties and, thus, increased power when negotiating on
government level.

“We do . . . lobbying in our government because now . . . we are members of the WCPT,
and we must follow the rules and the programmes.”

Professional purpose and identity underlined the duty to promote the profession.

“We need [to] show to ourselves and to the others that this profession is something . . .
That it is a health profession that can change your life. So, it [is] for us and for the patient
to believe in this.”

Reports from participants from countries where physiotherapists had succeeded in estab-
lishing and obtaining influential roles in the health ministry were taken up with great
interest by other participants.

In countries with low awareness of rehabilitation, some situations arise that at times
may damage a (barely existing) reputation. For example, delayed uptake of services leads
to poor outcomes, leading to a vicious cycle of poor awareness and recognition.

“We received a lot [of] patients that tried another treatment and come to the physiotherapy
as the last resort because nothing [else] have helped . . . they have many months or even
years of evolution and possibilities of improvement are, of course, clinically very reduced.”

It became clear from some participants’ contributions that the negotiations that accom-
panied each therapeutic intervention not only significantly reduced the actual treatment
time, but also posed an ethical challenge.

“Sometimes the situation can push you . . . out of the evidence . . . there are some patients
. . . , they come with their own ideas: ‘If you treat me like [this] I am not going to accept.’
What you do then? You have to listen, then you . . . try and . . . convince him . . .
favouring what he is saying, then almost leaving your line of profession, then later you
come in agreement to treat him almost in the way that he [is] proposing, . . . less than
what you want . . . as a professional.”

Some participants stressed that advocacy came with a responsibility and required
constant enhancement of service provision.
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“Now the role of physiotherapy there is to help identify this people . . . , give them
awareness, also those who have reached to the hospital make proper assessment and give
proper services to this people.”

4. Discussion
4.1. The Role of Physiotherapists

The participating physiotherapists showed high levels of consensus pertaining to the
topics discussed. This may have been the result of group dynamics and a feeling of unity
within a disadvantaged profession. A common identity is a powerful resource. It seems
crucial for the enormous task of strengthening rehabilitation in such contexts. The desired
change is not going to come from the outside, but has to be initiated and sustained by a
few. As ‘pioneers’ they need above-average motivation and commitment for this long-term
goal. Many demonstrated that they have this leadership attitude.

The participants reported the breadth of skills required in these contexts, which are
not part of a classical physiotherapy education. These competencies seem particularly
pronounced in difficult, often highly politicised environments, and probably also derived
from the participants’ roles in their countries, within international organisations and
professional associations. However, these frontline workers cannot act on their own.
Whilst their initiative is fundamental, they often lack positions that would allow them
to achieve change. Often their leadership attitude and acquired competencies were not
recognised by health system leaders.

Physiotherapists depend on commitment and support from fellow rehabilitation work-
ers. They need to be supported by colleagues from other disciplines, especially influential
and appreciative medical doctors. All health care professionals should be educated on
how a strong rehabilitation sector benefits the entire health system [10,19,45]. Current
and future challenges in global health care can only be addressed on a multidisciplinary
base [46,47]. Such changes would also decrease the physiotherapists’ ‘advocacy burden’
and lead to more efficient health interventions across disciplines.

4.2. Full Integration in Health Systems
Sector development starts with a critical number of human resources, yet our results

showed that numbers alone may be misleading. Physiotherapy services, which are con-
centrated in urban, private settings, do not address the profound scarcity in the public
sector and in communities. It is there where physiotherapy is needed in order to develop
alongside other health care professionals and within society [12]. As long as appropri-
ate rehabilitation service coverage is not promoted, chances for the sector to advance
are impeded.

Various publications have lately addressed the importance of integrating rehabilitation
within health systems [48–51]. The global needs for rehabilitation are well described [52].
Equally acknowledged is their increase in numbers and complexity [16], especially with
regard to NCDs and the role of rehabilitation [19,53–56], and the mismatch of needs and
resources [11,16,57–59]. Cost-effectiveness studies show the economic benefit of rehabilita-
tion [10,60,61]. Experts across the globe agree on the urgency of the situation, yet LR-CC
struggle with so many challenges simultaneously. A starting point could involve investing
in staff retention and using existing resources by offering qualified physiotherapists appro-
priate posts, implementing obligatory rotations including posts in rural areas and using
graduated professionals to recruit and mentor mid-level rehabilitation workers.

4.3. Multi-Stakeholder Engagement and Support
Strengthening rehabilitation requires joint efforts and resources that may not or only

partially be provided by a country’s government. Many suggestions for sector development
are only possible with international support including scholarships [30,62], large develop-
ment programmes for health and education systems, or innovative financing models [63].
International organisations, in partnership with local organisations and initiatives, play
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a fundamental role as they often sustain, substitute and support systems in the absence
of these, namely in countries of great poverty or conflict [41,64]. Such partnerships are
usually based on considerable economic dependencies and cultural differences. Ongo-
ing media discussions on the decolonisation of aid reveal how delicate such operations
are [65,66]. It is crucial to follow recommendations what were developed by all parties for
effective multi-stakeholder collaborations [67,68]. Actors involved in the sector range from
grassroots initiatives on the ground, non-governmental organisations (NGOs), disabled
persons’ organisations to national and international professional associations, international
organisations, universities from HIC and LR-CC [69,70]. The contextual expertise of local
actors (including rehabilitation workers and patients) should be considered as a resource
that is of equal importance as the financial means of big global players. A genuine interest
in participatory approaches is key for the outcome of such collaborations.

4.4. The Importance of Context and Its Implications
The included participants represented 18 different countries and sometimes more

than one context in the same country. The diversity of the represented contexts range
from low-resource countries with relative political stability [71] to highly volatile armed
conflict [72]. Recommendations on rehabilitation strengthening have to take the complexity
and interplay of contextual realities into account, which are defined by the politics, history,
economy, demographics, culture and climate of a country [12,19].

Countries of protracted crisis may at times get submerged with aid, but not have
the adequate workforce due to long-term educational challenges and brain drain [73,74].
Such situations bring resources in form of international workforce, which more ‘neglected’
low-resource countries may not have. However, these may dry up in the crisis contexts
as soon as international organisations withdraw [75,76]. Any sustainable development
there is highly challenging. The benefit of rehabilitation in such emergencies, though,
may make a huge difference for weapon-wounded individuals and prevent or alleviate
disabilities [31,77]. This can contribute to awareness raising and set the ground for future
steps in sector strengthening.

In less volatile low-resource countries it may help to seek regional collaborations with
comparable, more advanced countries [25,78], as stated in the strategic objectives of the
WCPT Africa Region [79].

The implications of our study go beyond LR-CCs. They involve an entire sector in a
global environment: it includes international organisations, mainly financed by HIC, and
HIC-trained rehabilitation professionals deployed to LR-CC. It includes neighbouring or
immigration countries where displaced populations end up presenting poly-traumatic,
unfamiliar, complex conditions and where overloaded health systems have to deal with
vulnerable populations. International support for the rehabilitation sector is important
there, not only in conflict contexts [80].

The contributions from participants living in countries at war or too poor or unaware
to develop a sector showed that rehabilitation workforce may have to be built outside these
countries. Very challenging contexts are too unstable to deliver sustainable training pro-
grammes. Regional or global collaborations on training programmes and teacher exchange
become increasingly important [70]. This includes countries with cultural similarities and
relative stability, where rehabilitation workforce could be built [78] and where international
investments are key.

Despite the diversity of contexts from which the participants come from, our findings
demonstrate several key themes that are relevant across many LR-CC and provide guidance
for the way forward for the development of rehabilitation in these contexts.

4.5. Limitations, Strengths and Trustworthiness
The setting of post-congress FGDs allowed to include only physiotherapists in this

study. Contributions from other rehabilitation professionals could have been informing.
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Yet, a shared professional background was likely to reinforce a feeling of belonging, which
we deemed important considering the huge diversity of participants.

The sampling strategy using a naturally occurring group meant that the researchers
did not choose participants themselves through the use of inclusion or exclusion criteria.
Having such a big and varied group of physiotherapists face to face around a table was a
one-time opportunity, which seems even more precious and unique since the subsequent
COVID-19 global pandemic. It would have been unfortunate not to seize that unique
opportunity for an unfunded research project.

As ICRC staff, three facilitators had roles of former or future superiors, recruiters,
or informal mentors of participants. All facilitators may have been perceived as more
experienced by many participants and thus in an indirect role of authority. Considering
dynamics of culture, gender and hierarchy in countries of origin and in humanitarian or
academic institutions, it is likely that this setup has influenced FGD dynamics. It may
have affected free expression of opinion and overstimulated self-consciousness or self-
promotion. Additionally, the facilitators’ background and professional agenda may have
influenced the direction the FGDs took. The facilitators were conscious about these risks
and encouraged to openly address this during the encounters with participants. The facil-
itators’ connection to the participants as part of a global team, linked through the ICRC
as an employer or partner, was considered highly important to reinforce teambuilding
and to develop ideas about what roles might result from being part of such a team. Addi-
tionally, the ICRC’s function as a sponsor or an employer may have biased contributions.
For example, participants discussed more about the ICRC than on the importance of na-
tional and local organisations and initiatives, known to be pillars for community-based
rehabilitation, inclusion and informal professional trainings. Some participants may have
responded differently had they been interviewed individually. However, we wanted to
utilise the dynamics of FGD and harness the stimulating effect of the congress, for most
participants a first-time experience, to consolidate exchange and learning. English as a
foreign language means the used expressions corresponded with the language skills of the
respective participant. Thus, a compromise on information content and a first interpretation
(i.e., having to choose a less accurate term or having a contribution paraphrased or trans-
lated by another participant) may start the very moment a contribution is made. In addition,
despite several rounds of transcript checking, recording quality, vocal volume and certain
accents have compromised content retrieval of some passages. Nonetheless, the strength of
the FGDs is that the use of a common language allowed participants from across the world
to exchange face to face and in real time. Transferability is a particular strength of this
study given the diversity of participants. Each in their roles as key actors represented an
entire context. We are aware, though, that some of their contributions may not reflect the
opinion of fellow physiotherapists in the respective countries. This study’s trustworthiness
is enhanced through the participation of co-researchers from LR-CC themselves who had
not participated in the FGDs, yet confirmed how the results matched with their reality.
This strengthens our assumption that the results resonate with colleagues from different
LR-CC and the recommendations are valid beyond the studied contexts.

5. Conclusions
Our study adds to global initiatives on rehabilitation strengthening as a unique multi-

country qualitative research. It revealed details about what situations arise if rehabilitation
lacks professionalisation, recognition and integration and what frontline workers con-
cretely suggest to change that. Our results illustrate that simultaneous progress in the
subthemes and their elements is necessary for the sector to advance. Such a process is
continuous and should be informed by the different realities and perspectives in LR-CC.
Non-action will have unaffordable consequences—from an economic perspective [10,81]
as well as with regard to health equity [49,82], professional ethics [12], and sustainable
development [55,83–86]. The consequences will be more directly seen in the countries
themselves but have an impact on the future of global health.
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Rehabilitation addresses the functioning of an individual “in interaction with their
environment” [87], which will shape the functioning of the society they live in. Beyond an
impact on individuals, the professionalisation of physiotherapy and rehabilitation is likely
to also influence the functioning of society as a whole.

To our knowledge, this is the first study that has given physiotherapists from such
a diversity of challenging contexts a voice. We need more such voices like that and more
funded research with implicated rehabilitation professionals, including other disciplines in
this field.

An increasingly globalised health sector is confronted with increasingly complex
health challenges, exacerbated by the consequences recurring conflicts and climate change.
A strong and integrated rehabilitation sector is a key element in addressing such chal-
lenges. Its development requires the collaboration of physiotherapists from high- and
less resourced settings, health professionals, managers and policy makers, professional
associations, small local and large international organisations—using the unique resources
each has to offer to work toward the sustainable development goal of “Health for All”.
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