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Abstract

Background The older adults of refugee camps might be vulnerable to exhibiting limited functional abilities
because of the limited resources available to create a supportive environment for older population in the camps. This
study aims to explore the prevalence and determinants of self-reported functional status among the older adults
residing in the Rohingya refugee camp in Bangladesh.

Methods This cross-sectional study was conducted on 864 older adults aged 60 years and above living in five
selected sub-camps of Rohingya refugee camp in Cox’s Bazar, Bangladesh. Data were collected through face-to-face
interviews of the participants between November-December 2021. Functional status was measured using the Barthel
Index. Information on participants’ sociodemographic characteristics, self-reported chronic diseases and lifestyle
characteristics were also collected. A multiple logistic regression model was used to assess the factors associated with
self-reported functional abilities among the participants.

Results The overall percentage of people having limited self-reported functional ability was 26.5% (male: 22.6%

and female: 31.5%) with inability most found in grooming (33.2%), bathing (31.8%), stair using (13.2%) and mobility
(10.7%). In the final adjusted model, having age of 80 years or more (aOR=2.01,95% Cl: 1.08,3.75), being female
(aOR=1.44,95% Cl: 1.04,2.0), having low memory or concentration (@OR=1.83, 95% Cl: 1.30,2.56), loneliness
(aOR=2.89, 95% Cl:1.74,4.80) and living with aid alone (@OR=2.89, 95% Cl: 1.74,4.80) were found to be associated with
self-reported limited functional ability.

Conclusion The findings of this study highlight the need for attention from policymakers and public health
practitioners on addressing functional limitations among older adults residing in the Rohingya refugee camp. Our
findings emphasize the need for the development of comprehensive interventions that can address the wider unmet
needs (e.g., ensuring family/caregiver support, engaging in social and physical activities, providing nutritional support
packages, etc.) to improve the health and well-being of older Rohingya adults.
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Background

The world is experiencing tremendous growth in size and
proportion of older adults because of the increase in life
expectancy and low fertility rates [1]. The World Health
Organization (WHO) projected that worldwide, the
number of older adults will be increased from 1 billion
in 2020 to 1.4 billion and 2.1 billion by 2030 and 2050,
respectively [2]. This increase in ageing population is
evidenced to be associated with increased prevalence of
chronic diseases [1] and functional inabilities [3].

Rohingyas are Muslim minorities of Myanmar who
faced brutal military attack in their motherland and took
refuge in many Asian counties but mainly in neighbour-
ing Bangladesh [4, 5]. In Bangladesh, they settled in Cox’s
Bazar, a southern district of the country and is the largest
refugee camp of the world [4]. According to the United
Nations High Commission for Refugees (UNHCR), of the
total 950,972 Rohingyas residing in the refugee camp of
Bangladesh, 38,038 were older adults aged 60 years and
above [6]. Rohingya camp is highly populated, living
around 40,000 people per square kelometer [7]. The resi-
dents exhibit very poor living conditions and are cramped
in their tiny allocated spaces with their families in the
congested camp, which is one-fourth of the required
space for a single person [8]. This poor living condi-
tion is also associated with lack of access to clean water,
sanitation and hygiene (WASH) and health services [9].
There are no available tap water supply and main source
of water are a few swallow-tubewells, which in-fact does
not provide clean water. Furthermore, nearly twenty per-
sons share a single outdoor latrine with long wait times
for washing and bathing [7]. Due to limited facilities and
crowded environment, existing WASH services (tube-
wells, toilets etc.) are not equitably distributed, resulting
in long wait times and travels for many camp dwellers to
undertake bathing and grooming. This can be a concern
for older adults, particularly for those who have chronic
conditions, disability and limited mobility.

The unhealthy living conditions, limited access to
WASH services, challenges in accessing health and wel-
fare services made the older adults residing in Rohingya
camp physically and psychologically vulnerable [10, 11].
This could have a significant impact on their daily func-
tional ability. Functional ability of a person can be mea-
sured in terms of the activities of daily living (ADL) [12].
ADL includes activities related to taking care of own’s
body and are essential for survival and well-being, which
includes bathing, dressing, toileting, transferring, and
feeding [13, 14]. ADL is crucial for older adults because
the inability to perform essential activities for daily liv-
ing requires more medical attention and nursing care
and comes with an increased risk of hospitalization
[13]. Worldwide, several studies documented limited
functional ability of older adults measured by ADL. A
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Malaysian study reported that 24.7% of older adults
in rural areas had functional limitations in basic ADL
items [15]. In Nigeria, 28.3% of older adults residing in
rural areas had a dependency to do at least one activity
of ADL [16]. While ADL represents the functional con-
dition of an individual, its measurement and interpreta-
tion is contextual and very much dependent of the social
environment at which the person lives [17-19]. Evidence
demonstrates that supervised exercise or being active in
older age (>60 years) are safe and effective in preventing
or attenuating functional and cognitive decline [20, 21].
Similarly, it was also found that multicomponent exer-
cise-training programme for older adults could reverse
the loss of ability to perform daily living activities (i.e.,
toilet use, transfers, mobility, and stair climbing) [22].

While there is limited evidence available from refu-
gee settings, a study conducted on Syrian older refugees
showed that 60% of older refugees faced difficulties in
doing ADL activities [23]. A study conducted among Syr-
ian refugees in Istanbul shows that 24.7% were physically
disabled and incapable of doing functional activities [24].
It is also important to note that percentage of people with
limited functional abilities can be significantly higher
among the older adults from the refugee camp settings
than those in the plain land. For example, a recent study
conducted on rural Nepal community-dwelling older
adults showed that 8.3% of participants had functional
dependency [25].

There is scarce information about the functional sta-
tus of the older adults residing in Rohingya refugee
camp in Bangladesh. Using the World Health Organi-
zation Disability Assessment Schedule (WHO-DAS),
a study found that Rohingya adult people living in
Bangladeshi Rohingya camp had higher functional
impairment than those living in camp of Malaysia [26].
Meanwhile, Andrew and colleagues (2017) found that
57% of the adult Rohingya population aged 18-59 years
had reported mild to extreme difficulties in doing daily
activities [27]. However, these studies did not focus on
older population and did not comprehensively explored
functional limitations. Therefore, the present study aims
to examine the prevalence of self-reported functional sta-
tus and its determinants among the older adults residing
in Rohingya campin Bangladesh.

Subject and methods

Study design and participants

This study followed a cross-sectional design and was con-
ducted between November and December 2021. Data
were collected from the older adults aged 60 years and
above residing in five selected sub-camps of Rohingya
refugee camp where a national NGO is currently work-
ing. The sample size of 973 was calculated based on the
following assumptions: 50% prevalence of functional
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status (unknown), a 5% margin of error, 95% level of con-
fidence, 80% power of the test and 25% non-response
rate. Finally, 864 participants consented to take part in
the study of the 973 who were approached (response
rate 88.8%). The participating NGO had a list of all par-
ticipants aged 60 years and above residing in the selected
five sub-camps, which were used as the sampling frame
for the study. A simple random sampling technique was
used to select the required number of participants from
this sampling frame. The age of the beneficiaries was
verified using the SMART card issued to each individual
residing in the camp by UNHCR. The inclusion criteria
included older people aged=>60 years and Rohingya peo-
ple residing in the refugee camp.

Measures

Outcome measure

The outcome variable for the study was the level of func-
tional status which represents the daily activities that the
older people are able to perform. Functional status was
measured using the Barthel Index [37] that assesses inde-
pendence or dependence on ten everyday activities such
as feeding, bathing, dressing, grooming, bowel and blad-
der control, toilet use, transfers, mobility, and stairs use.
The cumulative score for Barthel Index ranges from 0 to
100; a score of >60 was considered having a good func-
tional ability (that indicates independence to perform
everyday tasks), and <60 indicates having a limited func-
tional ability (or greater dependence to perform everyday
tasks) [25]. This scale was previously validated in Bangla-
desh [38] and other South Asian countries [25, 39]. We
found the scale’s reliability among the participant of the
present study was acceptable (Cronbach’s a=0.91).

Explanatory variables

Explanatory variables of this study were selected through
an extensive review of existing literature [25, 40, 41].
Explanatory variables considered in this study were age
in years (categorized as 60-69, 70-79 and >80), sex
(male/female), marital status (currently married/without
partner), formal education (no/yes), family size (<4 or
>4), family income in Bangladeshi Taka (BDT) (living on
aid alone, <5000, 25000), current occupation (currently
employed/unemployed and retired), living arrangements
(living alone or with family), memory or concentration
problems (no problem/low memory or concentration),
presence of non-communicable chronic conditions (no/
yes), level of physical activity (regular physical activity/
none or mainly sedentary), and loneliness (yes/no). Self-
reported information on pre-existing non-communicable
chronic conditions (e.g. arthritis, hypertension, heart
diseases, stroke, hypercholesterolemia, diabetes, chronic
respiratory diseases, chronic kidney disease, and cancer)
was collected.
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Loneliness was measured using the 3-item UCLA
Loneliness scale [36]. Briefly, each item in the scale
was measured with yes/no questions. The three items
included: how often do you feel: (i) lack of companion-
ship, (ii) left out, and (iii) isolated in the last two weeks.
Each item in the scale was measured in terms of 3 item
Likert responses: hardly ever (1 point), some of the time
(2 points), and often (3 points). The participants were
classified as lonely if they answered ‘some of the time’
or ‘often’ to any item [42]. The scale was previously used
among Bangladeshi population [43].

Data collection tools and techniques

A pre-tested semi-structured questionnaire developed
in the Rakhine language was used to collect the infor-
mation. Data were electronically recorded in the Sur-
veyCTO mobile app (https://www.surveycto.com/) by
two enumerators, who were local residents, fluent in
Rakhine dialects, and had previous experience of admin-
istering health surveys in electronic platforms. Prior to
data collection, the enumerators were trained extensively
on the data collection tool and techniques for three days
by the research team.

The English version of the questionnaire was first
translated to Rakhine dialects and then back-translated
to English by two staff of the participating local NGO
who understand both English and Rakhine language. The
Rakhine version of the tool was piloted among a small
sample (n=10) of Rohingya older adults from the selected
sub-camps to refine the language in the final version. The
participants approved the tool translated into Rakhine
language by the research team without any corrections
or modifications. Data collection was accomplished using
this final tool through face-to-face interviews of the par-
ticipants and each interview took around half an hour.

Statistical analysis

The distribution of the variables was assessed through
descriptive statistics. A multiple logistic regression
model was performed to explore the factors associated
with limited self-reported functional abilities among
the participants. A backward elimination criterion with
the Akaike information criterion (AIC) was employed
to select the final model. Briefly, the backward elimina-
tion algorithm starts with a full model (model with all
potential variables) and drops one by one variable from
the model based on the statistical significance of that
variable. The adjusted odds ratio, p-value, and 95% con-
fidence interval (95% CI) for the final multiple linear
regression analysis model are reported in the main table.
We have also checked for any missing data, outliers and
model diagnostics such as the Hosmer-Lemeshow test
to assess the goodness of fit for the model, area under
the receiver operating characteristic (AUROC) curve to
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check model’s discriminating accuracy, and the variance
inflation factor (VIF) to test for multicollinearity. All
analyses were performed using the statistical software
package Stata (Version 17.0).

Table 1 Characteristics of the study participants (N=_864)

Characteristics n % Functional abilites (%)
Good Limited P-
(n=635, (n=229, value
73.5%)  26.5%)
Age (year)
60-69 625 723 760 24.0 0.006
70-79 190 220 695 30.5
>=80 49 57 571 429
Sex
Male 486 563 774 226 0.003
Female 378 438 685 315
Marital status
Married 683 79.1 748 252 0.087
Without partner 181 210 685 315
Formal schooling
No formal schooling 769 890 737 26.3 0.654
Having formal 95 110 716 284
schooling
Family size
<4 372 431 710 29.0 0.143
>4 492 569 754 24.6
Family monthly income
(BDT)*
Living on aid only 580 671 707 293 0.011
<5000 220 255 773 227
>= 5000 64 74 859 14.1
Current occupation
Employed 94 109 787 213 0.224
Unemployed/retired 770 89.1 729 271
Living arrangement
Living with family 782 905 743 257 0.099
Living alone 82 95 659 34.2
Problem in memory or
concentration
No problem 363 420 804 19.6 <0.001
Low memory or 501 580 685 31.5
concentration
Suffering from non-
communicable chronic
conditions
No 431 499 717 283 0.231
Yes 433 501 753 24.7
Level of physical activity
Regular physical 295 341 797 203 0.003
activity
None or mainly 569 659 703 29.7
sedentary
Feeling of loneliness
No 163 189 877 123 <0.001
Yes 701 811 702 29.8

*1 USD~100 BDT
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Results

Characteristics of the participants

The sociodemographic characteristics of the participants
in this study are presented in Table 1. Majority of the
participants were aged between 60 and 69 years (72.3%),
male (56.3%), married (79.1%), had a family size of 4 or
more people (56.9%) and were living on aid alone (67.1%).
Most of the participants were living alone (90.5%), had no
formal schooling (89%) and were unemployed or retired
(89.1%). Around half of the participants had low memory
or concentration (58%) and was suffering from non-com-
municable chronic conditions (50.1%). Also, the majority
of the participants had a sedentary lifestyle (65.9%) and
were lonley (81.1%).

Functional status of the participants

Overall, around one quarter (26.5%) of the participants
had limited self-reported functional ability (Table 1). The
most inability to perform was observed for grooming
(33.2%), followed by bathing (31.8%), stair use (13.2%),
and mobility (10.7%). The distribution of the responses
to each item on the Barthel index is presented in Table 2.
Having limited functional abilities were significantly
higher (p<0.005) among the participants who were
female, aged >=80 years, living on aid alone, had memory
or concentration problems and were lonely (Table 3).

Factors associated with limited functional abilities

The factors associated with limited self-reported func-
tional abilities are presented in Table 3. In the final
model, age, sex, monthly family income, problem in
memory or concentration, and feeling of loneliness
were significantly associated with limited self-reported
functional abilities. Participants aged>80 years were
two times more likely (aOR=2.01, 95% CI: 1.08, 3.75) to
have limited self-reported functional abilities compared
to the youngest age groups (60—69 years). Limited self-
reported functional abilities were significantly more
likely to occur among female (aOR=1.44, 95% CI: 1.04,
2.00), participants with low memory or concentration
(aOR=1.83, 95% CI: 1.30, 2.56), and among those who
felt loneliness (aOR=2.89, 95% CI: 1.74, 4.80) compared
to their respective counterparts. Also, participants who
were living on aid only had 2.3 times higher odds of hav-
ing limited self-reported functional abilities (aOR=2.30,
95% CI: 1.09, 4.85) than those with a monthly family
income of BDT >5000. The goodness of fit for the model
was appropriate as indicated by the Hosmer-Lemeshow
test (p=0.355). The model had moderate discrimination
accuracy measured through AUROC curve (Supplemen-
tary file 1) and had no serious multicollinearity with final
variables (VIF<5).
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Table 2 Participants'responses to 10 items of the Barthel Index
(Bl) on activities of daily life
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Table 3 Factors associated with limited functional abilities
among the participants (N =864)

Activities N % Characteristics aOR  95%Cl P
Feeding Age (year)

Inability to perform 72 83 60-69 Ref

Assistance required 201 233 70-79 134 092 195 0.122

Independent 591 68.4 >=80 201 1.08 375 0027
Bathing Sex

Inability to perform 275 318 Male Ref

Assistance required 589 68.2 Female 144 104 200 0027
Grooming Formal schooling

Inability to perform 287 332 No formal schooling Ref

Assistance required 577 66.8 Having formal schooling 1.55 092 259 0.096
Dressing Family monthly income (BDT)

Inability to perform 74 86 >= 5000 Ref

Assistance required 206 238 <5000 201 090 447 0.087

Independent 584 67.6 Living on aid only 230 1.09 485 0.029
Bowel control Problem in memory or concentration

Incontinent 67 7.8 No problem Ref

Occasional accident 230 266 Low memory or concentration 183 130 256 <0001

Continent 567 65.6 Feeling of loneliness
Bladder control No Ref

Incontinent 69 8.0 Yes 289 1.74 480 <0.001

Occasional accident 213 247

Continent 582 674 older Syrian and Palestinian refugees living in Leba-
Toilet use non reported that 10% of the participants had moderate

Inability to perform 71 82 impaired functional status and 18% had severe impaired

Assistance required 250 289 functional status [44]. It is evident that changes in physi-

Independent 543 629 cal, mental, and psychosocial status, together with dif-
Transfers ferent disease conditions in old age deteriorate the

Inability to perform 75 87 functional status of the older adults [45-47]. Several

Needs major help 54 63 factors, in particular, can limit functional abilities of

Needs minor help 170 19.7 the people residing in the refugee camp including man-

Independent 565 654 made and natural disasters increased diseases, malnu-
Mobility trition, living in overcrowded settlements, poverty, poor

Inability to perform 92 10.7 WASH facilities, and poor access to health care [48, 49].

Wheelchairindependent 39 45 All these prevalent factors in the camp environment

Walks with help of one person 187 216 might also resulted in limited functional abilities among

Independent 246 632 the Rohingya older adults in Bangladesh. Difficulties in
Stairs ADL indicates lack of health and social care services.

Inability to perform 14 132 Government of Bangladesh and other development part-

Assistance required 324 375 ners need to put more focus on providing basic health

Independent 426 493

Discussion and implications

The present study is the first to examine the functional
status of older adults residing in Rohingya camp in Ban-
gladesh. The study found that 26.5% of the older adults
had limited functional ability. While no previous study
explored functional limitation among older adults resid-
ing in the Rohingya refugee camp, a study reported
higher limited functional impairment among adult pop-
ulation of Rohingya refugee camp in Bangladesh com-
pared to that of Malaysia [26]. Meanwhile, similar to the
findings of the current study, a study conducted among

and social care services for older adults residing in the
Rohingya refugee camp of Bangladesh.

We found that female participants were more prone
to have limited functional abilities than their male coun-
terparts in the present study is supported by previous
studies from other settings of the world [54—56]. Higher
prevalence of chronic conditions, and living longer than
males [57] can be attributed to higher prevalence of lim-
ited functional abilities among older females than males.
Studies report that females are more adapted socially to
accept sickness and physical discomfort than males [54]
mainly due to their financial dependence on males and
gendered social norms [58]. Also, use of open latrine,
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particularly in night has been limited among females
in Rohingya refugee camp [59]. This might have also
resulted in limited functional ability among the older
Rohingya females. Evidence suggests that females are
generally more vulnerable [57, 60], and factors associated
with their vulnerability, social conditions, contextualiza-
tion, and female-friendly initiatives must be considered
while designing interventions to address their limited
functional abilities.

The present study also found that participants who
were living on financial aid alone tended to have lim-
ited functional capacity compared to those who have
some extra household income besides the financial aid.
A previous study [61] also documented that poor income
was associated with an increased risk of losing mobility.
Increased income is associated with increased access to
ambulation aid, lifelong health practices, and medical
care, which increases the likelihood to maintaining good
mobility in later life [61]. Inadequate income restricts the
purchasing and utilization capacity of the older adults
and impacts on their good dietary practices, resulting in
limited functional abilities [61, 62]. In particular, having
additional household income could have allowed par-
ticipants to ensure having sanitary facilities i.e., soaps
at home which is a great concern in camp [9] and could
have had the opportunity to hire someone to help. There-
fore, having a higher family income can ensure dietary
diversity, contributing to higher functional abilities
among the older population. Relevant authorities should
look for introducing some household based income
generating activities in the camp to increase household
income of the people residing in the camp.

We also found that participants who were living alone
and who felt loneliness had a higher chance of having
limited self-reported functional ability than those who
lived with families and did not feel alone. In the Rohingya
community living in Bangladesh, older adults living with
family generally get assistance to do activities from their
family members. Their family members help them to
perform their activities. Living alone or not with family
members limits their opportunities to get family assis-
tance, especially for collecting water or accessing sani-
tation facilities, which might increase their likelihood
of having less functional abilities. There are mixed find-
ings regarding this aspect. Some studies found that living
alone or being lonely increases the chance of having lim-
ited functional ability among older adults [63, 64] because
loneliness or living alone comes with having limited for-
mal care [65]. Other studies, however, noted that loneli-
ness or living alone is not related to increased functional
problems [57, 66, 67] as higher independence is related to
higher financial capacity [57]. Our study also found that
participants with low memory or concentration had lim-
ited self-reported functional abilities. Prior research also
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pointed that memory and concentration work as predic-
tors of older people’s functional abilities [68]. Increased
functional inability with low memory or concentration
is considered one of the earliest symptoms of cognitive
impairment due to Alzheimer’s disease, which limit the
functional capacity of older adults [25, 69].

Implications for policy and practice

Exploring the functional status and associated factors
among the older adults of the Rohingya refugee camp is
especially critical as the findings may help identify the
critical initiatives for successful program implementa-
tion. Our study’s findings highlight the necessity of work-
ing together with relevant stakeholders, partners, and
agencies to improve health and social wellbeing for older
adults in the refugee setting. Relevant authorities and
stakeholders should design and implement initiatives,
taking into consideration of the specific needs of older
adults. Currently, very few organizations are working
for older adults in the Rohingya camp. Young Power in
Social Action (YPSA) and Help Age International-Ban-
gladesh are working with older adults by offering them
medical assistance, recreational activities, income-gen-
erating activities, counselling, age-friendly space initia-
tives, home-based care services, access to age-friendly
latrines in a limited numbers of camps in small-scale
[11, 70]. Handicap International, Centre For Disability
in Development (CDD), Cristian Blind Mission (CBM),
Social Assistance and Rehabilitation for the Physically
Vulnerable (SARPV), and the International Organization
for Migration (IOM) work with different types of dis-
abilities covering all age groups. They work on providing
assistive devices, physiotherapy, occupational therapy,
home-based care, caregiver training, and awareness ses-
sions [71, 72]. Organizations working with older adults
in Rohingya camp need to come together to offer effec-
tive services to address functional limitations among the
older population residing in the camp. Such services may
consider physical exercise, psychological exercise, social
engagement, counselling, income-generating activi-
ties, and nutritional intervention for target groups [73].
As programs and services for older adults are limited in
Rohingya camp, donor agencies and implementing part-
ners must consider this critical issues.

Strengths and limitations

The present study has its own strengths and limita-
tions. Being unique is the first strength of the study. No
other study conducted in Rohingya camp in Bangladesh
focused on exploring functional status and associated
factors of older Rohingya adults. The study population
and study area are exclusive because Rohingya camp in
Bangladesh is the largest refugee settlement of the world.
The study findings will add to the available literature on
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functional status among displaced, migrants, and refu-
gee people. The study has its own limitations also. The
study is cross-sectional, giving a snapshot of the issue,
but causality has not been established. Due to restrictions
on data collection capacity, a limited number of sites
were selected. We use purposive sampling for selecting
sub-camps that could affect the generalizability of find-
ings. Moreover, as we reported the self-reported func-
tional status, this could include recall bias. Nevertheless,
we believe that recall bias was minimal as the data col-
lection was assisted by local volunteers who asked the
questions regarding the activities they regularly do. The
possibility of reverse causality is also possible given that
the bidirectional relationship between functional sta-
tus and health conditions. Measurements of ADL highly
depends on social settings. For example, in this case, the
feeling of isolation might also be mediated by COVID-19
pandemic and lockdown in the camp, inability to bath-
ing and using stairs might be due to poor WASH facility
and infrastructures in the camp; therefore, these factors
should be taken into consideration while interpreting the
findings. Furthermore, this study was limited to quantita-
tive data collection. However, it did not collect qualita-
tive data on how ADLs were measured, nor did it explore
the social conditions in which Rohingya refugees live in
the camp. This highlights the necessity for further studies
with mixed-method design.

Conclusion

The findings of the present study highlights the neces-
sity of focusing on this vulnerable population by design-
ing and implementing interventions that can address
the identified modifiable factors (i.e., economic status,
loneliness) associated with limited functional abilities
among older adults living in Rohingya camp of Bangla-
desh. Further, we suggest the need of qualitative studies
using the socio-ecological approach in order to under-
stand the underlying reasons for poor functional status
that may guide the development of a holistic intervention
to address the needs of older adults living in Rohingya
camp. We have been sharing our findings with local poli-
cymakers and other potential stakeholders through our
informal and formal networks. We are also planning to
organize a dissemination seminar with non-government
and governmental organizations that could use these
findings to get it absorbed in policy and practice. Fur-
ther, we are seeking some funding to share our findings in
plain summary to study participants.

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/512877-023-04067-x.

Supplementary file 1: Area under the receiver operating characteristic
(AUROC) curve
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