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injury outcomes were reported in low socioeconomic families, but the relationship to other equity 
variables was not routinely reported. This could significantly inhibit development of targeted preventative 
programs and health care for those most in need. Injury research agendas need reform, we provide 
guidance for research teams to assist in including equity in their research and outcomes. 
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Equity in Functional and Health Related Quality of Life Outcomes 

Following Injury in Children - a Systematic Review 

Injury burden is greater in children from vulnerable and disenfranchised populations. 

This systematic review aimed to describe injury related Health Related Quality of Life 

(HRQoL) and function outcomes in children through a health equity lens. A systematic 

review was conducted focussed on HRQoL and functional outcomes in children (≤ 16 

years) following injury. We applied PRISMA-E 2012 guidelines, the RTI (Research 

Triangle Institute) item bank for risk of bias and measured equity using PROGRESS-

PLUS with a narrative synthesis. Of 3013 articles, 24 were eligible for inclusion. Most 

assessed outcomes following traumatic brain injury or burns over a 12-month period. 

Reduced functional and HRQoL levels pre-injury or baseline, longer hospitalisation, 

and lower socioeconomic status were linked to poorer long-term outcomes. Measures 

of equity in methodology, reporting and discussion were limited. Equity variables, such 

as prior disability, were points for participant exclusion. Ethnicity was often reported 

only in dominant cultural terms. The equity impact of injury in children remains largely 

unexplored. Worse injury outcomes were reported in low socioeconomic families, but 

the relationship to other equity variables was not routinely reported. This could 

significantly inhibit development of targeted preventative programs and health care for 

those most in need. Injury research agendas need reform, we provide guidance for 

research teams to assist in including equity in their research and outcomes. 

Keywords: Injury; Injury Outcomes; Children; Equity; Equity Lens;  
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INTRODUCTION 

Injury remains a major global public health problem and the leading cause of childhood 

mortality and disability worldwide (Mitchell, Curtis, & Foster, 2017; Oyegbite and Peden, 

2008). On average unintentional injury is responsible for 2000 preventable child deaths 

globally per day (Oyegbite and Peden, 2008). Road traffic crashes, drowning and fire-related 

burns are the most common forms of fatal unintentional injury in children (Oyegbite and 

Peden, 2008).  With respect to intentional injury, neglect or physical violence are the most 

common causes of death in children (Pinheiro, 2006). For every injury-related childhood 

death, millions of children are hospitalised for non-fatal trauma (Oyegbite and Peden, 2008; 

Pinheiro, 2006).  

 

Injuries can result in long term loss of function, which may create occupational and social 

limitations and impact on individuals’ health related quality of life (HRQoL)(Anderson, 

Brown, Newitt, & Hoile, 2009; Mitchell, et al., 2017; Oyegbite and Peden, 2008). The 

consequences of any injury can impact on the child’s ability to attend and engage with 

school, physical and leisure activities (Mitchell, et al., 2017; Shaw and McCabe, 2008). This 

may be carried into adult life, impacting on future study, finding work, participating in an 

active social life and performing everyday activities (Anderson, et al., 2009). These impacts 

extend beyond the individual to the child’s family or carers, causing disruption to general 

family life, including the emotional pain associated with a preventable condition through to 

the financial burden families face for ongoing care (Oyegbite and Peden, 2008; Weedon and 

Potterton, 2011). It is not known if these impacts are amplified by social or health inequities. 

 

Health equity, is defined as the absence of discriminatory or avoidable disparities in health 

(Braveman and Gruskin, 2003; Welch et al., 2013). Equity variables, such as those of 
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PROGRESS-PLUS (residence, race/ethnicity, occupation, gender, religion, education, social-

capital, socioeconomic position, age, disability, sexual orientation, other vulnerable groups), 

are used to describe and assess the effect social determinants of health, have in population 

health inequities (Kavanagh, Oliver, & Lorenc, 2008). Globally, injury burden in children is 

most significant in individuals from socioeconomically disadvantaged or minority 

backgrounds (Covell, 2005; Oyegbite and Peden, 2008). Mortality rates in injury demonstrate 

clear inequities, through gender differentials, where unintentional injury rates are much 

higher for males, but in some injury areas, for example cases of sexual violence and burns in 

South Asia, girls are considerably over represented (Oyegbite and Peden, 2008; Pinheiro, 

2006). Age inequities exist, with burden greatest in children under 5 years of age. Cultural 

inequities occur, where certain populations (i.e. First Nations children) remain over 

represented (Oyegbite and Peden, 2008).  

 

The United Nations (UN) Convention on the Rights of the Child (1989), enshrines the 

protection of all children who experience injury, through appropriate and safe services and 

treatment (Oyegbite and Peden, 2008; UNICEF, 1989). To reduce injury disparities, injury 

research should seek to understand and address inequities in injury burden, prevention and 

care (Braveman and Gruskin, 2003; Welch, et al., 2013). Such research is paramount in 

informing government bodies and other stakeholders about where the gaps lie and the support 

needed to create equity. This can occur through changes to policy and resource allocation, 

that are cognisant of the interplay of the multiple factors of health inequities (Braveman and 

Gruskin, 2003; Nasser, Ueffing, Welch, & Tugwell, 2013; Welch, et al., 2013).  

 

Current literature suggests using an equity lens as a way for researchers to understand how 

equity or inequities are captured in their research and outcomes (Gahagan, Gray, & 
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Whynacht, 2015; Nasser, et al., 2013; Paradies, Harris, & Anderson, 2008; Welch, et al., 

2013; Williams and Mohammed, 2009). Despite this, health research, including the 

systematic review processes, has been criticised for not including an equity assessment 

(Welch, et al., 2013). Research which ignores inequities in health and is focussed on 

dominant biomedical epistemology, analysis and dissemination of study results, including 

systematic reviews, risks enforcing implicit bias and dominant views (Gahagan, et al., 2015; 

Humphery, 2001; Paradies, et al., 2008; Rigney, 2001; Welch, et al., 2013; Williams and 

Mohammed, 2009). This creates further marginalisation of socially disadvantaged 

populations and misses the opportunity to better inform health care delivery and planning 

(Gahagan, et al., 2015; Paradies, et al., 2008; Welch, et al., 2013; Williams and Mohammed, 

2009). Understanding how current research describes equity and how it contributes to injury 

research agendas and outcomes is critical in creating socially accountable research which 

supports policy, funding and models of care which are equity inclusive and culturally safe 

(Nasser, et al., 2013; Welch, et al., 2013). This systematic review applies a health equity lens 

to describe the evidence of functional and HRQoL injury burden in children globally. 

 

METHODS 

Search Strategy & Selection Criteria 

Search terms, including MeSH and Emtree, were developed from key literature in 

consultation with two specialist librarians, resulting in syntax and terms outlined in Table 1 

(Covell, 2005; Oyegbite and Peden, 2008). Database searches were conducted during August 

2017 in MEDLINE (general and In-Process & Non-Indexed Citations), Pubmed, EMBASE, 

Scopus, Cochrance (CENTRAL), and PsycINFO, focussed on peer-reviewed articles in the 

period 2000-2017.  
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[Table 1 near here] 

 

Key inclusion and exclusion criteria were created to capture functional and HRQoL outcomes 

in injured children (≤ 16 years), from observational (cohort, longitudinal, follow-up and 

prospective) studies, Table 2. Following guidelines on injury outcome research, all studies 

needed to include ≥ 3 time points (Table 2), which included baseline < 3 months, 

rehabilitation/adaptive phase 1-12 months, stable 6-24 months, time points (Lyons et al., 

2007; Van Beeck et al., 2007).  

 

[Table 2 near here] 

 

PRISMA-E 2012 guidelines were followed to carry out the review (Appendix 1). The 

PRISMA-E 2012 is an established framework specific to equity-focussed systematic reviews 

(Welch, et al., 2013). No review protocol exists for this review. Title and abstract screening 

against key words, inclusion and exclusion criteria was undertaken by the lead author 

(author). Quality assurance was undertaken through a ‘blinded review’ process, where 

(author) reviewer assessed a 10 papers which, which passed or failed against the set criteria. 

The results from this blinded review were 100 percent consistent with that of (author). 

 

 

Data extracted from included articles comprised: reference, study location including country, 

study type, setting, injury focus, sociodemographic results, outcome measures, study 

duration, time points (follow up), participant numbers (baseline, follow up), key findings, 

strengths, limitations, equity in line with the PROGRESS-Plus approach and Nasser equity 

lens, and risk of bias (Kavanagh, et al., 2008; Nasser, et al., 2013; Welch, et al., 2013). 
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Equity Focus   

Equity was assessed in study methodology, design and in outcome reporting of included 

studies. Guidelines recommended by the Campbell Collaboration and key Cochrane groups 

were adapted to include the PROGRESS-Plus headings which were used to extract relevant 

population and individual characteristics (Kavanagh, et al., 2008; Waters et al., 2011; Welch, 

et al., 2013). Further factors related to methodology and design, outlined in Appendix 2, were 

also recorded for consideration of equity engagement (Nasser, et al., 2013). 

 

An additional rating was introduced for each paper based on the equity outputs from 

PROGRESS-Plus and Appendix 2, with a 4-part rating system, providing an overall rating of 

‘equity examination,’:  

(1) Not evident, no consideration or discussion of equity 

(2) Somewhat evident, mentioned in article in one or few areas 

(3) Generally evident, equity measures outlined and discussed 

(4) Highly evident, equity clearly considered. 

 

 

Narrative Synthesis  

A narrative synthesis approach was utilised, given the focus was on describing evidence as 

related to injury outcomes and equity variables. The approach used in this systematic review 

incorporated the three step process described by Popay et al 2006 and Petticrew et al 2006 

(Petticrew and Roberts, 2006; Popay et al., 2006).  

 

Risk of Bias Assessment 
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Risk of bias was assessed using the RTI (Research Triangle Institute, California, United 

States of America, USA) Item Bank, which has been designed to focus on evaluating risk of 

bias and precision in observational studies, through 29 questions focussed over 11 areas from 

sample definition to analysis outcome (Viswanathan and Berkman, 2012). For this systematic 

review the areas of: sample definition and selection, exposures, soundness of information, 

follow up, analysis comparability, analysis outcome and interpretation were used.  

  

RESULTS 

Search Results 

The electronic database search returned 3914 records; an additional 17 were identified from 

reference lists. Duplicate removal resulted in 3013 articles for review. Title and abstract 

screening removed 2907 records, leaving 107 records for full text review. Full text review of 

107 records against full criteria resulted in 24 articles being included (Appendix 1). 

 

Study characteristics 

Studies (n=21, 88%) were predominately carried out in high income countries, USA, 

Australia, Netherlands and Canada, see Table 3 for details.  Most studies were described as 

prospective or longitudinal prospective (n=17, 71%)(Anderson et al., 2006; Anderson, 

Catroppa, Morse, Haritou, & Rosenfeld, 2001; Ding et al., 2006; Jagnoor et al., 2017; 

Kumaraswamy et al., 2002; McCarthy et al., 2006; Moran et al., 2011; Polinder et al., 2005; 

Prasad, Ewing-Cobbs, Swank, & Kramer, 2002; Rotarescu and Ciurea, 2008; Schwartz et al., 

2003; Stancin et al., 2002; Sturms et al., 2005; Yeates et al., 2012; Yeates et al., 2004).  

 

The majority of studies focussed on traumatic brain injury (TBI)(n=14, 56%), followed by 

burns and injury (both n=3, 13%), Table 3 contains full injury details for studies. Many 
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studies stratified based on injury severity, with percentage Total Body Surface Area 

(%TBSA) in burns studies (Disseldorp et al., 2013; Palmieri et al., 2012; Serghiou et al., 

2008) and the Glasgow Coma Scale (GCS) in TBI studies (Anderson, et al., 2006; Anderson, 

et al., 2001; Anderson, Morse, Catroppa, Haritou, & Rosenfeld, 2004; Brown et al., 2016; 

Catroppa, Anderson, Morse, Haritou, & Rosenfeld, 2008; Palmieri, et al., 2012; Schwartz, et 

al., 2003; Stancin, et al., 2002; Yeates, et al., 2004). Control groups were common in TBI 

studies (60%, n=9) as either healthy or orthopaedic injury controls, matched through age, 

gender and socioeconomic status (SES)(Anderson, et al., 2006; Anderson, et al., 2004; 

Catroppa, et al., 2008; Moran, et al., 2011; Schwartz, et al., 2003; Stancin, et al., 2002; 

Yeates, et al., 2012; Yeates, et al., 2004).       

 

[Table 3 near here] 

 

Study population and recruitment 

Studies ranged in their number of recruitment sites, with one site (n=8, 33%) or four (n=7, 

30%)  being most common; refer to Table 3 for details. Urban based hospitals were the most 

commonly reported recruitment site (Anderson, et al., 2006; Anderson, et al., 2001; 

Anderson, Godfrey, Rosenfeld, & Catroppa, 2012; Anderson, et al., 2004; Ding, et al., 2006; 

Disseldorp, et al., 2013; Jagnoor, et al., 2017; McCarthy, et al., 2006; Moran, et al., 2011; 

Palmieri, et al., 2012; Prasad, et al., 2002; Schneeberg et al., 2016; Schwartz, et al., 2003; 

Stancin, et al., 2002; Stancin et al., 2001; Sturms, et al., 2005; Yeates, et al., 2012; Yeates, et 

al., 2004). Eight years was the average age across all studies, with the most commonly 

included range at 5-16 years of age (n=13, 52%), Table 3 contains full age descriptions.  

 

Outcome measures and follow up period 
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A range of different functional and HRQoL outcome measurements were used (Table 3). The 

most commonly reported functional outcome measure was the Vineland Adaptive Behavior 

Scale (VABS)(n=9, 56%)(Anderson, et al., 2006; Anderson, et al., 2001; Anderson, et al., 

2012; Anderson, et al., 2004; Catroppa, et al., 2008; Schwartz, et al., 2003; Stancin, et al., 

2002; Stancin, et al., 2001; Yeates, et al., 2004). Paediatric Quality of Life Inventory 

(PedsQL 4.0) was the most commonly reported HRQoL outcome measure (n=4, 36%)(Ding, 

et al., 2006; Jagnoor, et al., 2017; McCarthy, et al., 2006; Schneeberg, et al., 2016). Over half 

of the studies (n=14, 56%) contained additional assessments outside of functional and 

HRQoL measures, such as those for family functioning, intelligence, psychological distress, 

language or auditory skills, development and motor scales (Anderson, et al., 2006; Anderson, 

et al., 2012; Anderson, et al., 2004; Catroppa, et al., 2008; Kumaraswamy, et al., 2002; 

Prasad, et al., 2002; Rotarescu and Ciurea, 2008; Schneeberg, et al., 2016; Schwartz, et al., 

2003; Stancin, et al., 2002; Stancin, et al., 2001; Sturms, et al., 2005; Yeates, et al., 2012; 

Yeates, et al., 2004). Limited studies reported on psychometric property assessment of 

outcome measures being used and if they had been assessed in the target population or injury 

population (Catroppa, et al., 2008; Ding, et al., 2006; McCarthy, et al., 2006; Moran, et al., 

2011; Palmieri, et al., 2012; Polinder, et al., 2005; Serghiou, et al., 2008; Stancin, et al., 2002; 

Stancin, et al., 2001; Sturms, et al., 2005; Yeates, et al., 2012; Yeates, et al., 2004). One study 

questioned the appropriateness of the ‘western-centric’ HRQoL measure they used in their 

low to middle income Indian population (Jagnoor, et al., 2017). Another study suggested the 

cognitive and behavioural impacts resultant from TBI injuries, rendered their population 

ineffective in completing outcome measures accurately (Stancin, et al., 2002).  

 

Most studies ran over a 12-month period (n=9, 36%), and the majority of studies had 3-4 time 

points for recording outcome measures (n=20, 83%), Table 3 contains exact follow up time 
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points.  After baseline recording, follow up was variable between studies, with three months 

common for second recordings (n=11, 46%)(Brown, et al., 2016; Ding, et al., 2006; 

Disseldorp, et al., 2013; McCarthy, et al., 2006; Moran, et al., 2011; Prasad, et al., 2002; 

Rotarescu and Ciurea, 2008; Sturms, et al., 2005; Yeates, et al., 2004) and 12 months (n=9, 

36%) was most common for the third (Ding, et al., 2006; McCarthy, et al., 2006; Moran, et 

al., 2011; Prasad, et al., 2002; Schwartz, et al., 2003; Serghiou, et al., 2008; Stancin, et al., 

2002; Yeates, et al., 2012; Yeates, et al., 2004). Reporting on participant numbers for each 

time point varied across studies, with 48% (n=12) of the studies reporting on participants at 

each time point (Brown, et al., 2016; Ding, et al., 2006; Disseldorp, et al., 2013; Jagnoor, et 

al., 2017; McCarthy, et al., 2006; Polinder, et al., 2005; Schneeberg, et al., 2016; Schwartz, et 

al., 2003; Serghiou, et al., 2008; Sturms, et al., 2005; Yeates, et al., 2004). While 29% (n=7) 

reported attrition rates, only 8% of studies (n=2) provided details on attrition rates 

(Schneeberg, et al., 2016; Yeates, et al., 2004).  

 

Outcomes  

Outcome measures of pre-injury HRQoL and functional, were indicators of post injury 

outcomes in 17% (n=4) studies, suggesting injury outcomes were influenced by premorbid 

burden (Anderson, et al., 2006; Anderson, et al., 2001; Anderson, et al., 2012; Moran, et al., 

2011). Injury severity and complexity (such as longer hospitalisation or hand burn), affected 

functional and HRQoL injury outcomes negatively and were indicators for long-term 

disability in children impacted by injury (Anderson, et al., 2006; Anderson, et al., 2004; 

Catroppa, et al., 2008; McCarthy, et al., 2006; Palmieri, et al., 2012; Rotarescu and Ciurea, 

2008; Schneeberg, et al., 2016; Stancin, et al., 2001; Yeates, et al., 2004).  
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Most studies reported on time of recovery until ‘normal’ measures for functional or HRQoL 

outcomes. Definitions for normal outcomes varied across studies, some used pre-population 

measures provided by their outcome measures, whereas TBI studies mainly used recordings 

from matched healthy or orthopaedic injury controls.  

 

Risk of Bias 

A low risk of bias was assessed overall in each of the papers. Forms of bias included 

participant exclusion bias (i.e. disability or dominant language requirement), demographic 

and access bias (i.e. only urban recruitment sites) and attrition (i.e. higher attrition from low 

SES and minority backgrounds)(Anderson, et al., 2006; Anderson, et al., 2001; Anderson, et 

al., 2012; Anderson, et al., 2004; Brown, et al., 2016; Catroppa, et al., 2008; Ding, et al., 

2006; Disseldorp, et al., 2013; Fewtrell et al., 2008; Kristman, Manno, & Côté, 2004; 

McCarthy, et al., 2006; Moran, et al., 2011; Prasad, et al., 2002; Schneeberg, et al., 2016; 

Schwartz, et al., 2003; Stancin, et al., 2002; Stancin, et al., 2001; Sturms, et al., 2005; Yeates, 

et al., 2004). 

 

Equity in Study Methods 

Most studies (n=19, 76%) ranked poorly (score <2) on equity inclusion and reporting, with 

equity variables only mentioned infrequently in relation to study homogeneity (n=12) or not 

at all (n=7)(Anderson, et al., 2006; Anderson, et al., 2001; Anderson, et al., 2012; Anderson, 

et al., 2004; Brown, et al., 2016; Catroppa, et al., 2008; Ding, et al., 2006; Disseldorp, et al., 

2013; Kumaraswamy, et al., 2002; Moran, et al., 2011; Palmieri, et al., 2012; Prasad, et al., 

2002; Rotarescu and Ciurea, 2008; Schneeberg, et al., 2016; Serghiou, et al., 2008; Stancin, et 

al., 2001; Sturms, et al., 2005; Yeates, et al., 2012; Yeates, et al., 2004). No studies reported 

on engagement or consultation with key stakeholders or the equity composition of research 
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teams. In methodology sections, equity was addressed through standardised measures for 

socio-demographic information.  In this area study inclusion factors excluded population 

groups, for instance, 59% (n=14) studies had a dominant language requirement (Anderson, et 

al., 2012; Anderson, et al., 2004; Brown, et al., 2016; Catroppa, et al., 2008; Ding, et al., 

2006; Disseldorp, et al., 2013; McCarthy, et al., 2006; Schneeberg, et al., 2016; Schwartz, et 

al., 2003; Stancin, et al., 2002; Sturms, et al., 2005; Yeates, et al., 2004). Equity reporting in 

results focussed on the homogeneity of study participant or participant groups, with only two 

papers reporting lower SES and ethnic minority status as an indicator for study attrition 

(Moran, et al., 2011; Schwartz, et al., 2003).  

 

Equity in Study Outcomes 

Under the PROGRESS-Plus reporting as presented in Table 3, all studies reported on age and 

gender of children, however 63% (n=15) reported specifically on male gender in their results 

and not female (Anderson, et al., 2001; Anderson, et al., 2012; Anderson, et al., 2004; 

Catroppa, et al., 2008; Disseldorp, et al., 2013; McCarthy, et al., 2006; Moran, et al., 2011; 

Palmieri, et al., 2012; Schwartz, et al., 2003; Serghiou, et al., 2008; Stancin, et al., 2002; 

Stancin, et al., 2001; Sturms, et al., 2005; Yeates, et al., 2012; Yeates, et al., 2004). Cultural 

background (race/ethnicity) was reported in 42% (n=10) of articles, with these studies 

focussed on reporting either ‘white,’ ‘other’ or a combination of both (n=7, 70%) and these 

were not reported in association with study outcomes (Ding, et al., 2006; Jagnoor, et al., 

2017; McCarthy, et al., 2006; Moran, et al., 2011; Palmieri, et al., 2012; Serghiou, et al., 

2008; Stancin, et al., 2002; Stancin, et al., 2001; Yeates, et al., 2012; Yeates, et al., 2004). 

When ‘other’ was reported, no studies defined this category.   
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SES/position was reported on 46% (n=11) of studies, generally USA based (n=7, 64%), using 

a variety of tools: Duncan socioeconomic index, Daniel’s Scale of Occupational Prestige or 

Hollingshead Four Factor Index (Anderson, et al., 2006; Anderson, et al., 2001; Anderson, et 

al., 2004; Ding, et al., 2006; McCarthy, et al., 2006; Moran, et al., 2011; Polinder, et al., 

2005; Schwartz, et al., 2003; Stancin, et al., 2002; Sturms, et al., 2005; Yeates, et al., 2012). 

A further 16% (n=4) of studies elected to record socioeconomic factors but did not include 

these data in reporting their findings. Education level was reported in 20% (n=5) of studies, 

with the major focus being on maternal education level (Jagnoor, et al., 2017; McCarthy, et 

al., 2006; Palmieri, et al., 2012; Stancin, et al., 2002; Sturms, et al., 2005). Another 28% 

(n=7) of studies recorded the parental education level as an indicator of SES to compare 

participant demographics for homogeneity (Anderson, et al., 2001; Anderson, et al., 2004; 

Ding, et al., 2006; Serghiou, et al., 2008; Stancin, et al., 2001; Yeates, et al., 2012; Yeates, et 

al., 2004). Only two studies reported on geographical location, with one study focussing on 

rural Malaysian children and the other Indian children (Jagnoor, et al., 2017; Kumaraswamy, 

et al., 2002). Disability was a major exclusion factor for studies, with 46% (n=11) of studies 

inclusion criteria excluding participants with a prior form of pre-existing disability (i.e. 

neurological, psychiatric, mental health or developmental disorder) (Anderson, et al., 2006; 

Anderson, et al., 2001; Anderson, et al., 2004; Brown, et al., 2016; Catroppa, et al., 2008; 

Disseldorp, et al., 2013; Moran, et al., 2011; Prasad, et al., 2002; Stancin, et al., 2002; 

Stancin, et al., 2001; Yeates, et al., 2004). Another 38% (n=9) of studies did not report on 

disability in their papers (Anderson, et al., 2012; Jagnoor, et al., 2017; Palmieri, et al., 2012; 

Rotarescu and Ciurea, 2008; Schneeberg, et al., 2016; Schwartz, et al., 2003; Serghiou, et al., 

2008; Sturms, et al., 2005; Yeates, et al., 2012).   
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While the majority of studies controlled for equity measures in their population analysis (i.e. 

SES, gender), just over a quarter of studies (n=7) factored equity measures into their overall 

outcome analysis (Anderson, et al., 2006; Anderson, et al., 2004; McCarthy, et al., 2006; 

Polinder, et al., 2005; Prasad, et al., 2002; Schwartz, et al., 2003; Yeates, et al., 2004). The 

predominant theme linked lower SES (i.e. family functioning, lower household resources) to 

poorer functional and HRQoL outcomes of injured children over time (Anderson, et al., 2006; 

Anderson, et al., 2004; McCarthy, et al., 2006; Polinder, et al., 2005; Schwartz, et al., 2003; 

Yeates, et al., 2004). SES was directly reported as a predictor for 30 month outcomes in TBI 

affected children (Anderson, et al., 2004). Children impacted by TBI with private health 

insurance or who lived in two parent household reported higher HRQoL outcomes, where 

reduced HRQoL outcomes occurred in families reported with poorer functioning (McCarthy, 

et al., 2006). Also, a higher rate of behaviour problems post-injury was reported in children 

with TBIs with greater socioeconomic disadvantage and in families with poorer outcomes 

(high distress and burden)(Schwartz, et al., 2003).  

 

Equity focus in the discussion and conclusion sections of papers was limited in depth and 

focus. For instance, one study suggested that over representation of participants from certain 

minority groups was due to ‘rambunctious’ play or behavioural problems (Serghiou, et al., 

2008). Two studies reported an association, between injury severity and low SES (Anderson, 

et al., 2006; Yeates, et al., 2004). One of these studies reported a proportional relationship 

between injury severity and social outcomes (as part of functional outcome measures): these 

outcomes were further impacted by family characteristics (i.e. resources, functioning)(Yeates, 

et al., 2004). The other suggested a ‘double hazard notion’ where negative outcomes 

transpired from the combination of injury severity and social disadvantage (Anderson, et al., 

2006). In another study, girls were three times more likely to report suboptimal functioning in 
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the long-term across all health outcome domains as compared to males, in this study it was 

demonstrated female gender and hospitalisation were independent predictors for long-term 

disability (Polinder, et al., 2005). Overall, there was limited discussion on the impact of 

equity on functional and HRQoL outcomes in children who had experienced injury.   

 

 

DISCUSSION 

This is the first systematic review to assess functional and HRQoL outcomes following 

paediatric injury through an equity lens. Results suggested that injury outcomes were 

influenced by baseline or pre-injury functional and HRQoL outcomes. Increased length of 

hospital stay, injury severity, lower SES and poorer family functioning were all associated 

with worse functional and HRQoL outcomes in injured children. Reporting on any 

correlations or associations between equity variables and HRQoL and functional outcomes 

was limited.   

 

It is clear that the burden of injury is greatest in children from minority or culturally diverse 

backgrounds (ACIP, 2011). Despite this, the target population in this review and most child 

injury studies, continues to be on dominant cultures, predominantly described as ‘white’. 

Furthermore, not speaking the dominant language is an exclusion factor in most studies 

included in this systematic review. These research practices effectively hide the actual burden 

of injury in minority populations. This in turn creates clinical and research blindness, 

reinforcing implicit bias and inadvertently perpetrating institutional racism (Paradies, et al., 

2008; Ryder et al., 2017; Williams and Mohammed, 2009). Furthermore, it facilitates funding 

disparities and inhibits policy development and implementation in populations that need it the 
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most (Nasser, et al., 2013; Paradies, et al., 2008; Ryder, et al., 2017; Welch, et al., 2013; 

Williams and Mohammed, 2009).  

 

Addressing these deeply embedded practices requires a radical change towards appropriate 

approaches to research and ethics, starting with engaging with relevant community 

organisations, stakeholders and key researchers. Changing research practices also requires 

resources to empower research teams, to include minority populations through, training and 

study opportunities, reference and steering committees, data interpretation from routinely 

collected data, engaging with appropriate interpreter and or translation services, and 

specialised health services and professionals such as Aboriginal or migrant health workers. 

This review serves to highlight the need for greater awareness of inclusiveness on the part of 

ethics committees to encourage and facilitate culturally safe research practices, rather than 

create additional barriers. Conducting rigorous and high quality research in high need 

communities, with the community, is more meaningful and respectful, and facilitates research 

translation (NHMRC, 2003). It also addresses current equity gaps in research.   

 

Studies have clearly established the link between SES and injury risk and mortality in 

children (ACIP, 2011; Alexandrescu, O'Brien, & Lecky, 2009; Faelker, Pickett, & Brison, 

2000; Petridou et al., 2005; Pomerantz, Dowd, & Buncher, 2001). Despite this knowledge, 

this review has identified that there is limited research examining the associations between 

SES and functional and HRQoL outcomes in injured children. In some studies, the latest 

versions for SES were not used, for example studies which used the 1983 version of Daniel’s 

Scale of Occupational Prestige (Anderson, et al., 2006; Anderson, et al., 2012; Anderson, et 

al., 2004). For this research agenda to be taken further, we recommend using SES measures 



18 
 

which are current, using a multidimensional concept of SES, and tailoring to population 

requirements where needed (i.e. ethnicity)(Alexandrescu, et al., 2009).     

 

Our systematic review found that while boys demonstrate the greatest burden of injury, girls 

have a higher risk (3-fold) of long term disability following injury (Polinder, et al., 2005). 

Lack of gender or sex-disaggregated reporting was common in studies. Such research 

practice impacts on health research, through sex role socialisation and implicit bias, 

contributing to health access barriers and further adverse health outcomes (Chapman, Kaatz, 

& Carnes, 2013; Gahagan, et al., 2015). Reporting on sex and gender assists in strengthening 

the present evidence base, allowing meaningful translation of clinical research into equity 

targeted health policies (Gahagan, et al., 2015; Ruiz-Cantero et al., 2007).  

 

In injury based research ‘disability’ has commonly been used as a way to describe participant 

outcomes, especially with respect to functional outcomes (Williams and Moore, 2011). In this 

review having a disability or mental health condition prior to a child’s injury was a major 

exclusion factor. This practice does not allow a true representation of injury burden. Such 

approaches can reinforce dominant demographic profiles in injury research and influence 

clinical guidelines, funding, staff resourcing and policy agendas in this area (Nasser, et al., 

2013; Welch, et al., 2013; Williams and Moore, 2011). Ideally, disability should not be an 

exclusion factor for injury study participation. Demographic information on a participant’s 

disability and/or mental health condition can be recorded and incorporated in analyses.  

 

We found a level of variability amongst the tools used in studies to measure functional and 

HRQoL outcomes in injured children. The majority of HRQoL and functional outcome tools 

applied had prior psychometric property assessment undertaken in dominant paediatric 
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populations (i.e. USA). Some had additional assessment in specific countries (i.e. Australia, 

China) or specific injuries (i.e. TBI, burns). The type (i.e. validity) of psychometric property 

assessment was limitedly reported in studies. Impacts of limited assessment were 

demonstrated in one study, where a generic HRQoL was used in Indian children. They 

reported cultural variations in health and well-being, impacted on their HRQoL results, 

suggesting their generic tool inadequate for use in this population (Jagnoor, et al., 2017). The 

majority of studies did not consider the impact of this variability. One study, where 

psychometric properties had not been assessed in the target injury population, judged their 

study population incapable of completing their HRQoL tool due to their injury, rather than 

the tool being unsuitable for use in this injury population  (Stancin, et al., 2002). No study 

undertook a comprehensive analyses of equity impact on HRQoL or functional outcomes.  

 

Currently there are no specific guidelines for longitudinal outcome research in children. A 

general framework focussed on adult injury specific follow-up studies exists by Van Beeck et 

al (2007), but it does not capture the common nuances which present in paediatric studies, for 

example, parental reporting, childhood development or tool appropriateness. Further research 

is required to determine the most effective and appropriate functional and HRQoL measures 

for use in children, across a variety of injuries and populations. We recommend using more 

than one standardised tool for functional and HRQoL outcomes and undertaking 

psychometric property assessment in a small pool of the target population to confirm the 

suitability of each tool in the target population prior to data collection, or designing culturally 

validated HRQoL tools.    

 

Strengths and Limitations 
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This is the first systematic review in this area to use an equity analysis lens. Observational 

studies were the main focus and defined as having three or more data collection points, across 

the following three timepoints (Table 2). Targeting studies across specific timepoints, is a 

strength of this study as it decreases the variability amongst timepoints (Van Beeck, et al., 

2007). Observational studies did not include retrospective studies, which is a limitation in this 

review.  While specific search syntax was designed to comprehensively search databases, 

some studies may have been missed. Resource limitations in this review may have introduced 

a level of bias. Not conducting a dual review process at all potentially stages risks introducing 

selection bias, random error and analyses bias into the review (McDonagh, Peterson, Raina, 

Chang, & Shekelle, 2013). Excluding articles prior to 2000 and the grey literature also 

introduces a level of selection bias. Further, a focus on English-only articles can create 

language bias, although the impact may be comparatively small, however, as recent reviews 

have demonstrated a decline in the impact of language bias, as even research institutes where 

English is not the dominant language have moved to publishing in English (Cochrane, 2018). 

In this review 5 articles were published in English, where English is not the dominant country 

language. Some of the studies included in this review did have methodological limitations, 

for example only one study site. The review was registered with Prospero, but was not 

approved as the first database search had occurred.  

 

CONCLUSION 

This review found that pre-injury status, length of hospital stay, and injury severity was 

predictive of recovery outcomes for HRQoL and functional outcomes following injury in 

children. The review highlighted that few studies have explored the relationship between 

equity and HRQoL and functional outcomes in injured children. In the limited studies that 

did, children from lower socioeconomic backgrounds had poorer injury outcomes. This is 
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likely to reflect associations between inequity in access to healthcare and functional and 

HRQoL outcomes in injured children. Furthermore, this systematic review identified that 

most injury research is largely undertaken with a ‘dominant biomedical research lens’.  

Excluding health inequities in injury outcome research, runs this risk of creating further 

disparities. We recommend research agendas and teams engage with minority population 

groups and key stakeholders, to ensure appropriate and meaningful research ensues. This 

should include psychometric property assessment of functional and HRQoL tools in the target 

population to assess suitability. Measures of disability or mental health conditions should not 

exclude participants. Disaggregated reporting should occur for sex or gender. Such actions 

can ensure that research outcomes are effective in making lasting equitable health gains for 

all children.  
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