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Abstract

Study design Cross-sectional analysis of a mixed retrospective and prospective inception cohort study.

Objectives To determine health status, quality of life and socioeconomic situation of people with spinal cord injuries (SCI) 6
years after discharge from a hospital in Bangladesh.

Setting Bangladesh.

Methods All patients alive 6 years after discharge from a hospital in Bangladesh were interviewed using the SF12 health
survey, the SCI Secondary Conditions Scale, the Centre for Epidemiologic Studies Depression Scale (CESD), and the
participation in society items of World Health Organisation Disability Assessment Schedule (WHODAS 2.0). Additional
questions determined participants’ socioeconomic and employment status.

Results The cohort comprised 260 participants: 145 used wheelchairs for mobility and 115 were able to walk at discharge.
The median (IQR) Mental and Physical Component scores for the SF12 were 54 (49-57) and 44 (40-51) points, respec-
tively. The median scores for the SCI Secondary Conditions Scale, CESD and WHODAS 2.0 were 8 (4—13), 7 (4—13) and 12
(6-17) points, respectively. Fourteen percent of all participants and 23% of those who used wheelchairs had a pressure ulcer
at the time of interview. Forty-four percent of participants were unemployed and 65% were living below the poverty line
(median (IQR) income, USD 0 (0-91)) per month.

Conclusion Many people with SCI in Bangladesh are unemployed and living in poverty with a reduced quality of life and
participation. Pressure ulcers are a common complication.

Introduction
Many studies from high-income countries (HICs) have

examined the physical, psychological, and social well-being
of people following spinal cord injuries (SCI) [1-7].
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However, there is very little information about these out-
comes for people living with SCI in low- and middle-
income countries (LMICs). Most of what has been descri-
bed comes from small samples of convenience [8§—12]. Such
studies may be biased and therefore may not provide an
accurate picture of the real situation. Nonetheless, they
suggest that people living with SCI in LMICs face many
problems and experience many complications. We sought to
obtain a more accurate picture about the physical, psycho-
logical, and social well-being of people living with SCI in
Bangladesh.

We previously identified all people who were discharged
in 2011 with SCI from a large hospital in Bangladesh that
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specialises in the management of SCI: The Centre for the
Rehabilitation of the Paralysed (CRP) [13]. This centre
provides acute care and comprehensive rehabilitation ser-
vices for people with SCI in Bangladesh regardless of
income. Most patients are from a low socioeconomic
background and are financially supported by CRP. In turn,
CRP is supported by the government of Bangladesh, non-
government organisations, and national and international
donors. Those identified were assessed 2 years after dis-
charge [13, 14]. We found that many people were house-
bound, unemployed, living in poverty and experiencing
pressure ulcers. They also experienced moderate rates of
depression and reported limited quality of life. The purpose
of this study was to follow-up this same cohort 6 years
after discharge. We were particularly interested in deter-
mining health status, quality of life and socioeconomic
situation.

Methods

This is a cross-sectional analysis of a mixed retrospective
and prospective inception cohort study. Medical records
were used to identify all patients admitted with SCI
in 2011 to CRP. At that time details of participants
were also collected including cause of injury (traumatic
or non-traumatic), date of injury, type of injury (tetra-
plegia or paraplegia) and American Spinal Injury Asso-
ciation Impairment Scale (AIS; according to the
International Standards for Neurological Classification
of SCI). Those individuals who survived until discharge
comprised the initial cohort. Details about those alive at
2 years have been previously published [13, 14]. In
addition, we have published a paper focusing on survi-
val 5 years after discharge [15]. The current paper
describes the health status, quality of life and socio-
economic situation of those individuals alive 6 years
after discharge.

Data were collected through telephone interviews
conducted between November 2017 and May 2018, a
median (IQR) of 6 years (6-7) since discharge. If the
participant could not be contacted by telephone, a home
visit was conducted and the interview was performed in
person. All interviews and questionnaires were admi-
nistered in Bangla. The questionnaires were translated by
two local Bangladeshi healthcare professionals who were
fluent in English, except the translation of the 12-item
Short Form Health Survey (SF12) and the Centre for
Epidemiological Studies Depression scale (CESD) which
were provided to our team by other research groups who
had back translated both questionnaires. We did not use
the official World Health Organisation (WHO) Bangla
version of the World Health Organisation Disability

Assessment Scale (WHODAS 2.0) because it was not
available at the time of data collection. We did, however,
subsequently cross-check our version with the official
WHO Bangla version of WHOADS 2.0. The two ver-
sions were very similar although our version used less
formal language in a few places. The following para-
graphs outline the data that were collected.

Socioeconomic situation

Participants were asked about their current employment,
income, marital status, carer arrangements, family size (total
number of people living in the participant’s household),
current living arrangements (i.e., own house or rented), if
they had conceived any children since their injury and if so
how many.

The Spinal Cord Injuries Secondary Conditions Scale
(SCI-SCS)

Data about secondary conditions were collected using the
SCI-SCS. This is a standardised and validated 16-item
questionnaire about complications such as pressure ulcers,
respiratory problems, urinary and bladder incontinence,
sexual dysfunction, autonomic dysreflexia, postural hypo-
tension, spasticity, contractures and pain [16, 17]. Partici-
pants were asked to rate the 16 items according to their
experiences over the last three months on a 4-point scale (0-
3) where a score of zero reflects “Not experienced in the last
3 months or not a significant problem” and a score of four
reflects “Severe or chronic problem”. The scores for each
item were totalled and expressed as a percentage of a total
possible score of 48 points. A higher score reflects more
complications.

Pressure ulcers

Participants were asked if they currently had a pressure
ulcer. The severity of the pressure ulcer was captured in one
of the questions of the SCI-SCS.

The World Health Organisation Disability
Assessment Scale (WHODAS 2.0)

Community participation was captured using the parti-
cipation in society items of the self-administered version
of the WHODAS 2.0. The WHODAS 2.0 has been
extensively used in people with SCI [18]. It has good
validity and reliability [18, 19] and has been previously
used in Bangladesh [10]. It comprises eight questions
that seek to quantify how much people’s disabilities
affect their lives in the last 30 days. Each question is
answered on a 5-point scale (1 = ‘none’, 2 = ‘mild’, 3
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= ‘moderate’, 4 = ‘severe’ and 5 = ‘extreme or cannot
do’). Scores are tallied and expressed out of a total
possible score of 40 points where a higher score reflects
extreme problems associated with all aspects of com-
munity participation [19].

The Short Form Health Survey (SF-12)

Quality of life was assessed with the SF-12 [20]. This
consists of 12 questions each graded on a 2- to 6-point
scale. The Physical Component Summary and the Mental
Component Summary scores were obtained using a stan-
dard algorithm developed from a US general
population unadjusted for age and gender. Scores were
standardised so that a score of 50 represents average
functioning with a SD of 10 (that is, a score of 30 is
equivalent to the lowest 2.5% of the American popula-
tion). Higher scores reflect a better quality of life. The SF-
12 has been used in Bangladesh with other clinical
populations [20].

The Centre for Epidemiological Studies Depression
scale (CESD)

Depressive disorders were measured with the CESD. This
scale is widely used to assess symptoms of depression
experienced over the preceeding two weeks as defined by
the American Psychiatric Association Diagnostic and Sta-
tistical Manual [21-23]. The CESD comprises 20 questions
each scored on a 4-point scale anchored at one end with
‘rarely or none of the time’ and at the other end with ‘most
or all of the time.” The highest possible score of 60 reflects a
severe depressive disorder. Participants with scores of 16 or
more are classified as having subthreshold depressive
symptoms, possible depressive disorders, probable depres-
sive disorders or major depressive disorders according to
an algorithm. In addition, scores for individual questions are
used to determine whether participants have symptoms in
the nine different groups of sadness, loss of interest, appe-
tite, sleep, thinking, guilt, tired, movement or suicidal
ideation.

Additional questions

Participants were also asked two additional questions to
capture their participation. The questions were:

(i) Have you got out of your bed in the last week (do not
include getting out of bed for the toilet or shower)? If
so, on how many days did you get out of bed?

(ii) Have you been out of the bounds of your home in the
last week? If so, on how many days did you go out of
the bounds of your home?

SPRINGER NATURE

Analysis

A descriptive analysis was conducted. Continuous data
were described as means (standard deviation, SD) or med-
ians (interquartile ranges, IQR) if skewed. Count data were
expressed as proportions. All data were stratified by mobi-
lity status at discharge.

Results

Three hundred and forty-five patients were discharged from
CRP in 2011 with SCI. Eighty-one had died by the time of
interview leaving 264 people alive. Of these, three were
unable to be located and one was unable to speak and was
therefore not interviewed. Therefore, the final cohort that
was interviewed was 260 participants representing 98% of
those discharged and still alive at 6 years. Table 1 provides
demographic details of the 260 participants: 145 partici-
pants used wheelchairs for mobility and 115 were able to
walk at discharge. The median (IQR) age at the time of
injury was 30 years (22—40). One hundred and fifty-four
(59%) had traumatic paraplegia and 95 (37%) participants
had traumatic tetraplegia.

Table 2 provides details of the socioeconomic situations
of participants. Most participants were married prior to
injury and were still married 6 years after discharge
although, amongst those who used wheelchairs at discharge,
there was a small reduction in the proportion of participants
who were married from injury to 6 years (from 68 to 55%).
Prior to injury, 168 (65%) participants were the main
income earners for their families but at 6 years only 89
(34%) participants were the main income earners most of
whom were walking at discharge. The median (IQR)
income per month of all participants at 6 years was USD 0
(0-91); 65% of all participants and 75% of those who used
wheelchairs were living below the poverty line 6 years after
discharge (the poverty line for Bangladesh is less than $60
per month as defined by WHO [24]).

Table 3 shows the results of the SCI-SCS, WHO-
DAS 2.0, SF12, CESD, presence of pressure ulcers and the
two additional questions about participation. The median
(IQR) scores for the SCI-SCS, and WHODAS 2.0 were 8
points (4-13) and 12 points (6-17), respectively. The
median (IQR) scores for the Physical and Mental Compo-
nents of the SF-12 were 44 points (40-51) and 54 points
(49-57), respectively. The median (IQR) scores for the
CESD was 7 points (4-13). The CESD results are also
expressed according to the number of people exhibiting
symptoms of depression in each of the nine different groups
and the number of people with possible, probable and major
depressive episodes. Thirty-five participants (14%) had
pressure ulcers at the time of interview. Figures 1 and 2 and
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Table 1 Characteristics of all
participants (n =260). Data are

All participants

Walking at discharge

Using a wheelchair at

means (SDs) except where (n=260) (n=115) discharge (n = 145)
indicated otherwise Gender, 1 (%)

Male 231 (89%) 98 (85%) 133 (92%)

Female 29 (11%) 17 (15%) 12 (8%)

Age at the time of injury 30 (22-40) 35 (25-45) 28 (20-36)

(years), median (IQR)

AIS classification, n (%)

A 116 (45%) 9 (8%) 107 (74%)
B 61 (24%) 34 30%) 27 (19%)
C 32 (12%) 24 (21%) 8 (6%)
D 48 (19%) 45 (39%) 3 2%)
E 3 (1%) 3 (3%) -

Type of injury, n (%)

Paraplegia, n (%) 164 (63%) 67 (58%) 97 (67%)
Traumatic 154 (59%) 59 (51%) 95 (67%)
Non-traumatic 10 (4%) 8 (7%) 2 (1%)

Tetraplegia, n (%) 96 (37%) 48 (42%) 48 (33%)
Traumatic 95 (37%) 48 (42%) 47 (32%)
Non-traumatic 1 (1%) - 1 (1%)

Others, median (IQR)

Follow-up time (years) 6 (6-7) 6 (6-7) 6 (6-7)
Time between injury and 12 (4-35) 9 (3-25) 15 (4-48)
admission (days)

Length of hospital 3 (24) 2 (2-3) 4 (3-5)

admission (months)

the Supplementary files show the responses to each of the
questions comprising the WHODAS 2.0 and the SCI-
SCS for those who were walking at discharge and those
who were using a wheelchair at discharge.

Discussion

The results of this study are valuable because most of what
we know about the health status, quality of life and socio-
economic situation of people with SCI living in LMICs
come from cross-sectional studies of samples of con-
venience [8—12]. These types of studies are vulnerable to
selection bias. The cohort in this study is unique because it
is a representative sample of all patients admitted to a large
hospital in Bangladesh with very little loss to follow-up 6
years after discharge. The most important findings from this
study are that people surviving for 6 years experienced high
levels of unemployment and poverty, and that pressure
ulcers are prevalent.

At the time of interview, 35 participants (14%) had a
pressure ulcer (Table 3). Of these, 22 (9%) reported that
pressure ulcers had been a moderate or chronic problem in
the preceding 3 months (Fig. 2). All but one participant with

a pressure ulcer used a wheelchair for mobility at discharge.
These findings probably underestimate the real problems
that pressure ulcers pose in LMICs [7, 25, 26] because those
who had already died (n = 81) or were not interviewed for
other reasons (n =4) may have been more likely to have
experienced pressure ulcers had they been alive and inclu-
ded [13, 14]. Our findings may also not be reflective of the
severity of the problem for most people living with SCI in
LMICs because the participants in our cohort may have
been better able to manage skin problems than most. Unlike
many individuals from LMICs, the participants in our
cohort had received comprehensive rehabilitation including
education about skin care and provision of equipment for
the prevention of pressure ulcers.

Complications other than pressure ulcers were less
common (Fig. 2). Only 15% of participants reported muscle
spasms as a moderate or chronic problem even though this
was the most commonly reported problem on the SCI-SCS.
This is a lower rate of complications than reported in
comparable studies from LMICs [5, 26, 27] and even lower
than reported from HICs [3, 7, 28-30]. Similarly, none of
the participants in our cohort reported injuries secondary to
loss of sensation even though others have found that up to
50% of participants experience this complication [29, 30].
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Table 2 Financial and social situation for all participants (n = 260)

All participants

Walking at discharge

Using a wheelchair at

(n =260) (n=115) discharge (n = 145)
Marital status at time of injury, n (%)
Married 188 (72%) 89 (77%) 99 (68%)
Not married 69 (27%) 23 (20%) 46 (32%)
Divorced® 1 (1%) 1 (1%) -
Marital status at 6 years, n (%)
Married 171 (65%) 91 (79%) 80 (55%)
Not married 72 (28%) 20 (17%) 52 (36%)
Divorced? 15 (6%) 3 (3%) 12 (8%)
Widowed 2 (1%) 1 (1%) 1 (1%)
Place of residence, n (%)
Urban/city 20 (8%) 12 (10%) 8 (5%)
Rural/village 240 (92%) 103 (90%) 137 (95%)
Work status at 6 years, n (%)
Full time employed (>30h 102 (39%) 51 (44%) 51 (35%)
per week)
Part time employed (<30h 21 (8%) 11 (10%) 10 (7%)
per week)
Retired 2 (1%) 2 2%) —
Unemployed 115 (44%) 38 (33%) 77 (53%)
Home duties 11 (4%) 8 (7%) 3 (2%)
Student 9 (4%) 5 (4%) 4 (3%)
Main income earner prior to 168 (65%) 76 (66%) 92 (63%)
injury, n (%)
Main income earner at 6 years, 89 (34%) 53 (46%) 35 (24%)
n (%)
Participants’ income ($) per 78 (39-117)° 78 (39-130) 65 (39-104)°
month prior to injury, median
(IQR)
Participants’ income ($) per 0 (0-91) 52 (0-130) 0 (0-65)
month at 6 years, median
(IQR)
Participants in poverty prior to 84 (32%) 36 31%) 48 (33%)
injury, n (%)
Participants in poverty at 168 (65%) 60 (52%) 108 (75%)
6 years, n (%)
Main carer at 6 years, n (%)
Spouse 157 (60%) 79 (69%) 78 (54%)
Parent 63 (24%) 14 (12%) 49 (34%)
Others 40 (16%) 22 (19%) 18 (12%)
Number of people per 4 (3-5) 4 (3-5) 4 (3-5)
household at 6 years, median
(IQR)
Number of participants conceiving children after SCI, n (%)
One child 25 (10%) 20 (17%) 5 (3%)
Two children 6 (2%) 6 (5%) -

*These numbers only include those who declared that they were divorced

5n =252
‘n=141
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Table 3 Results of
questionnaires for all

All participants

Walking at discharge Using a wheelchair at

participants (n = 260) (n=260) (n=115) discharge (n = 145)
SCI Secondary Conditions Scale 8 (4-13) 4 (2-8) 10 (8-15)
(%), median (IQR)

WHODAS 2.0—participation in 12 (6-17) 5 (0-13) 15 (10-18)
society items, median (IQR)/40
pts
SF12, median (IQR)
Mental 54 (49-57) 54 (52-55) 54 (45-57)
Physical 44 (40-51) 51 (44-52) 41(38-44)
CESD, median (IQR)
Total score, /60 pts 7 (4-13) 5 (3-8) 9 (5-17)
Symptoms group of the CESD, n (%)
Sadness 23 (9%) 7 (6%) 16 (11%)
Loss of interest 18 (7%) 3 (3%) 15 (10%)
Loss of appetite 3 (1%) - 3 2%)
Sleep 3 (1%) 1 (1%) 2 (1%)
Thinking 3 (1%) — 3 (2.1%)
Guilt 9 (4%) 3 (3%) 6 (4.1%)
Tired 38 (15%) 9 (8%) 29 (20%)
Movement 20 (8%) 6 (5%) 14 (10%)
Suicidal ideation 6 2%) 3 (3%) 3 (2%)
Depression subdomain scores, n (%)
Total score > 15 points 54 (21%) 12 (10%) 42 (29%)
Possible major depressive 5 %) 1 (1%) 4 (3%)
episode
Probable major depressive 7 (3%) 2 2%) 5 (3%)
episode
Meets criteria for major 6 2%) 2 (2%) 4 (3%)
depressive episode
Pressure ulcer, n (%) 35 (14%) 1 (1%) 34 (23%)
Out of bed
Number of people out of bed, 256 (99%) 114 (99%) 142 (98%)
preceding week, n (%)
Number of days out of bed, 7 (7-7) 7 (7-7) 7 (7-7)
preceding week, median
(IQR)
Out of home
Number of people out of 236 (91%) 113 (98%) 123 (85%)
home, preceding week, n (%)
Number of days out of the 7 (7-7) 7 (7-7) 7 (3-7)

home, preceding week,
median (IQR)

CESD Centre for Epidemiologic Studies Depression Scale, IQR interquartile range, pts points, SCI spinal
cord injury, WHODAS 2.0 World Health Organisation Disability Assessment Scale 2.0

These differences may in part reflect the problems of relying
on self-report over the telephone. Alternatively, they may
reflect the characteristics of the study participants. For
instance, the two studies from LMICs included participants
soon after injury before those at high risk of complications
had died, and most studies (including those from HICs)
have high dropout rates [9].

Participation (defined here as involvement in life situa-
tions [31]) was captured through the participation in society
items of the WHODAS 2.0. The median (IQR) score was
12/40 points (6-17) indicating that participants had some
problems with participation, but the level of problems that
participants experienced was not as high as expected. For
example, these scores are lower than those reported in
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Relaxation
Family problems
Drain to finances

Emotional effect

Time spent on health
condiiton

Living with dignity
Barriers

Community activities
0 10 20 30

B No impact Mild

40

B Moderate

50 60 70

@ Severe @ Extreme/can not do

Fig. 1 Results of the participation in society items of the WHODAS 2.0 for all participants (n = 260). The x-axis shows the percentage of responses
and the y-axis shows each of the items on the WHODAS 2.0 (see supplementry files for data divided by walking and using a wheelchair at

discharge)

Heterotopic ossification

Injury caused by loss of sensation
Pressure sores

Respiratory problems

Postural hypotension

Diabetes

Autonomic dysreflexia

Urinary tract infections
Contractures

Bowel dysfunction

Bladder dysfunction

Circulatory problems

Muscle spasm(spasticity)

Sexual dysfunction

Pain not related to overuse

Pain in muscles or joints related to overuse injuries
0 10 20 30

Not a problem/Not expereinced

B Mild problem/Infrequent

40 50 80 0

B Moderate/occassional problem B Severe /Chronic problem

Fig. 2 Results of Spinal Cord Secondary Conditions Scale for all participants (n = 260). The x-axis shows the percentage of responses and the y-
axis shows each of the items on the Spinal Cord Injury Secondary Conditions Scale (see supplementary files for data divided by walking and using

a wheelchair at discharge)

comparable studies from Canada (mean = 14 points) [32]
and Taiwan (mean =23 points) [19]. Not surprisingly,
those in our cohort who used wheelchairs at discharge
reported less participation on the WHODAS 2.0 (median
15: IQR 10-18) than those who were walking at discharge
(median 5: IQR 0-13) (Table 3). Two SF-12 questions also
reflect participation; one asks participants if their health
limits their ability to work and the other asks if health
interferes with social activities. Thirty-five percent and 97%
of participants who used wheelchairs indicated that they
experienced limitations in these two areas, respectively.
These findings were mirrored in the responses to the
question about how often participants left their homes in the
preceding week. Even though the median for the two groups
was 7 days, suggesting good participation, the lower end of
the IQR for those who used wheelchairs indicated that 25%
of this group did not leave their homes more than three
times in the preceding week (Table 3). These data may
overestimate participation and underestimate the extent of
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social isolation experienced by people living with SCI in
LMICs because when participants were asked if they moved
outside their homes, they did not distinguish between just
moving (or being moved) outside the front door of their
homes and moving further afield into their communities.
The results may therefore largely reflect how often people
moved from inside their homes to a cooler position outside
their homes during the day. Nonetheless, our data do not
negate the obvious and pressing need to improve wheelchair
access in these communities [8, 33, 34] as recommended in
the WHO international perspectives on SCI report [35] and
in The Convention on the Rights of Persons with Dis-
abilities [36].

Limited participation was accompanied by poor scores
on the SF-12 but these scores were not as low as one might
expect. The poorest scores were for the physical domain in
those who used wheelchairs (median 41: IQR 38-44)
(Table 3). The scores for the physical domain were lower
than the scores for the mental domain for both groups.



Health status, quality of life and socioeconomic situation of people with SCl in Bangladesh 659

While 15% and 17% of participants indicated on the SF-12
that they accomplished less than they would like or did not
perform work or activities as carefully as usual due to
emotional problems (such as feeling depressed or anxious),
respectively, they displayed generally low levels of
depression with low CESD scores (median CESD score of
7/60 points; IQR 4-13) (Table 3). However, some partici-
pants showed signs of sadness (9%), loss of interest (7%),
tiredness (15%) and agitation (8%) on these CESD symp-
tom groups. In addition, a small number of participants had
major depression (2%), probable depression (3%) or pos-
sible depression (2%) according to the American Psychia-
tric Association Diagnostic and Statistical Manual.
Nonetheless, our findings on depression contrast the find-
ings from HICs that report much higher rates of depression
[4, 21].

A notable and alarming finding from the WHODAS 2.0
data was that 57% and 53% of participants who used
wheelchairs at discharge reported that their SCI had created
“severe” or “extreme” family problems and stress on their
family’s finances, respectively (Supplementary File 1), with
84% of participants reliant on spouses or parents as their
main carers (Table 2). These findings may partly reflect that
most were young married men living in large families
(median number of people per household, 4: IQR 3-5) in
which 65% were the main income earners prior to injury. At
6 years only 34% of participants were the main income
earners and 65% lived below the poverty line (equivalent to
USD 60 per month or USD 1.97 per day [24]). Not sur-
prisingly individual income of participants fell from a
median (IQR) of USD 78 (39-117) per month prior to
injury to USD 0 (0-91) 6 years after injury. These data
highlight the far-reaching implications of SCI for people
living in LMICs and their families, and the pressing need
for a focus on employment to reduce the poverty associated
with SCI [36-39]. Similar findings have been reported by
others who have highlighted the need for interest-free loans
for people with SCI in Bangladesh [40]. The low rates of
employment may also reflect discrimination and biases
against people with disabilities.

The results presented here at 6 years after discharge were
largely similar to the results from the same cohort 2 years
after discharge [14]. For example, the median (IQR) SCI-
SCS score was 8 (4—13) at 2 years and 10 (6—17) at 6 years.
Similarly, the proportion of participants with pressure ulcers
were similar (14 and 16%). However, there were some
improvements in quality of life with a mean (SD) mental
SF12 score at 2 years of 33.9 (6.4) versus mean (IQR) score
at 6 years of 54 (49-57) points. Similarly, the levels of
depression decreased over time from a median (IQR) of 10
(8-14) to 7 (4-13) points on the CESDS. The only marked
difference was with the WHODAS 2.0 scores. At 2 years
the median (IQR) WHODAS 2.0 was 24 (20-26) and at 6

years it was 12 (6-17) points, reflecting increased partici-
pation with time.

The main limitation of our study was that most data were
collected through self-reported questionnaires administered
over the telephone. It would have been better to have
interviewed participants in their homes and verified answers
in a more objective way. For instance, complications could
have been better assessed through a physical examination,
and participants’ socioeconomic situation could have been
more accurately determined through a home visit. However,
sending staff all over Bangladesh is costly and expensive,
particularly given the problems with travelling to rural
locations. In addition, there are advantages to exploring
participants’ perspectives regardless of whether they align
with objective assessments.

Another limitation of our study was the reliance on
questionnaires developed for HICs. This was particularly
problematic for the SF-12 because the scoring uses nor-
mative data from the US which may compromise the
validity of the findings [41]. In addition, some questions
from some of the assessments were not appropriate for all
participants and some questions may have been misunder-
stood. For example, the SCS-SCI contains a question about
sexuality but the question is ambiguous, and hence it is
unclear whether it refers to sexual dysfunction or sexual
dissatisfaction. Similarly, one of the questions in the SF-12
asks participants if they accomplished less than they would
like. Eighty-five percent of participants answered “no”. This
is an unexpected finding and suggests a problem with the
question for the Bangladeshi context. In addition, there are
issues around cultural norms which may have discouraged
participants from revealing their true experiences particu-
larly for questions related to sexuality and depression [42].
Many of these and related issues require further exploration
with unambiguous language that takes cultural norms into
consideration.

All of our results may have been influenced by survival
bias. That is, those who died by 6 years (n = 81) may not
have been a random subgroup of the original cohort and
may have scored differently to the others on all outcomes
had they survived. Studies from HICs may not be so vul-
nerable to this type of bias because they have lower rates of
mortality, and different underlying socioeconomic causes of
premature death following SCI. Similarly, there may be
fundamental differences in the neurological status of our
cohort than those from HICs. For example, our cohort is
younger and less disabled than most [15]. These two factors
make comparisons between our results and those from HICs
difficult, and may in part explain some of our surprising
results particularly for depression and quality of life.
Alternatively, the surprising results may reflect cultural
differences between HICs and LMICs. Bangladesh is a
country in which most people have strong family support

SPRINGER NATURE



660

M. S. Hossain et al.

and religious beliefs. In addition, there are many other
cultural factors that feed into people’s interpretation and
acceptance of their situations. For example, our impression
is that people living in rural Bangladesh are often very
accepting of a change in circumstances. These factors
together may make people living with SCI in Bangladesh
more resilient than is often assumed and may help maintain
quality of life and help protect against depression after SCI.
This hypothesis is highly speculative but other researchers
working in LMICs have also noted that those with severe
injuries, disabilities and disadvantage do not exhibit the
high levels of depression and low levels of quality of life
that would be expected from similar cohorts in HICs [9, 43].
These researchers have suggested that cultural, religious and
family differences between LMICs and HICs could explain
these findings [35, 44, 45]. This interpretation also aligns
with the beliefs of some cross-cultural psychologists who
argue that quality of life and other aspects of subjective
well-being are highly influenced by culture [42, 46].
We acknowledge, however that this interpretation is not
easily reconciled with the observation of high rates of
depression following the onset of leprosy and stroke in
Bangladesh [47], and that there may be many other expla-
nations including problems with the scales used to assess
quality of life and depression. Clearly, more work is
required in this area and it is important that conclusions
regarding depression in LMICs are based on additional
studies which consider all factors.

This study provided a snapshot of the health status,
quality of life and socioeconomic situation of a repre-
sentative sample of people living with SCI 6 years after
discharge from a hospital in Bangladesh. The key findings
from this study are that these people experience high levels
of unemployment and poverty. Quality of life is reduced
and there is some depression. Participation is restricted by
the physical environment, and pressure ulcers are a common
complication. It is hoped that this study will draw additional
attention to the needs of people with SCI living in LMICs.
Key issues that need addressing are increased opportunities
for employment, better wheelchair access in communities,
and models of care to help manage pressure ulcers in the
community.

Data archiving

All reasonable requests for access to the original data upon
which this paper is based will be considered.
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