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Abstract
Design Descriptive.
Setting Community, Bangladesh.
Objectives To determine the costs associated with providing a community-based model of care delivered as part of the
CIVIC trial to people discharged from hospital with recent spinal cord injury (SCI), and to determine the economic burden to
households.
Methods Records were kept of the costs of providing a community-based model of care to participants of the CIVIC trial.
Data were also collected at discharge and 2 years post discharge to capture out-of-pocket healthcare costs over the preceding
2 years, and the number of participants suffering catastrophic health expenditure and illness-induced poverty.
Results The mean cost of providing the community-based model of care to participants assigned to the intervention
group (n= 204) was US$237 per participant. The mean out-of-pocket healthcare cost over the first 2 years post
discharge was US$472 per participant (n= 410), and US$448 per control participant (n= 206). Median (IQR)
equivalent annual household incomes prior to SCI and at 2 years post discharge were US$721 (US$452–1129) and US
$464 (US$214–799), respectively. Of the 378 participants alive at 2 years, 324 (86%) had catastrophic health expen-
diture, and 161 of 212 participants who were not in poverty prior to injury (76%) were pushed into illness-induced
poverty within 2 years of injury.
Conclusion The cost of providing community-based support to people with SCI for 2 years post discharge in Bangladesh is
relatively inexpensive but an overwhelming majority of households rapidly experience financial catastrophe, and most fall
into poverty.

Introduction

Very little is known about the financial implications of
living with a spinal cord injury (SCI) in a low- and middle-
income country (LMIC). Even less is known about the cost
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of supporting people from these countries living with a SCI
in their communities and the burden this poses to their
households. Yet SCI are far more common in LMICs than
high-income countries with an estimated incidence of
between 10 and 83 per million per year [1, 2]. Given that
70% of the world’s population lives in LMIC, it is appro-
priate that attention be directed at the plight of people with
SCI in LMICs.

Bangladesh is a LMIC in which healthcare is largely
funded by out-of-pocket healthcare payments. In 2017,
around 2.2% of Bangladesh’s gross domestic product was
spent on healthcare; of which 73% was attributed to
the out-of-pocket healthcare costs of individuals. It is
therefore not surprising that each year an estimated 5
million Bangladeshi (3.5% of the population) fall into
poverty as a result of ill health or serious injury such as
SCI [3, 4]. Against this background, the Government of
Bangladesh has been implementing a 20-year plan to
achieve universal health coverage through a combination
of taxation-based financing and social insurance programs
[5]. In spite of such initiatives and a general commitment
to the United Nations’ Sustainable Development Goals
[6], progress toward universal health coverage has
been slow [7]. To achieve universal health coverage
for people living with SCI in Bangladesh (and other
LMICs), there are two key tasks for policy makers:
first, they need to ensure that all people have access to
appropriate support and health services, and second, they
need to provide financial support to individuals to cover
the costs of the support and health services. In order to
address these tasks, data are required to highlight the cost
of providing ongoing support services, and the financial
implications of living with serious disabilities such as SCI
[2, 8–10]. We provide data to tackle both these issues in
this study.

Our team recently completed a large randomised con-
trolled trial (called the CIVIC trial). The trial looked at the
effectiveness of a model of care for providing ongoing
community-based support to people with SCI recently
discharged from hospital in Bangladesh. The CIVIC model
of care was posited as a low resource and potentially
sustainable way of providing long-term support. It
involved the assignment of a case manager to each parti-
cipant who was then followed up regularly by telephone
and a few home visits over the first 2 years following
discharge from hospital (details of the intervention are
provided in this reference [11]). Whilst our model of care
was not found to be effective for reducing mortality at 2
years post discharge (primary outcome) [12], the observed
costs and resource implications of our model of care may
inform the planning and testing of future comprehensive
services for people with SCI in Bangladesh and in other
LMIC where community-based care and follow-up support

for people with SCI is often ad hoc, limited or non-
existent. With increasing awareness on the need to
improve long-term well-being and inclusion for people
with SCI and with widespread mobile phone coverage/
usage, it is likely that similar programs based on telephone
support and a limited number of home visits will be taken
up, tested and potentially adopted in future service models
in Bangladesh and other resource constrained settings. An
initial aim of this study was therefore to determine the cost
incurred by the trial of providing our community-based
model of care designed to support people with SCI in the
community in Bangladesh.

The second aim of this study was to provide the first
detailed analysis of the burden of out-of-pocket healthcare
costs and income loss of SCI in Bangladesh over the first 2
years post discharge. This entailed determining the number
of participants who suffered catastrophic health expenditure
and illness-induced poverty following their SCI. There are a
lot of data on the costs associated with SCI from high-
income countries [13–15] but very little from LMICs. We
and others have presented data on the financial implications
of the loss of the income of a person with SCI on their
household incomes in Bangladesh and other low LMICs
[16, 17], but no one has yet provided a detailed costing of
how and where money is spent due to SCI, or quantified the
number of people who suffer catastrophic health expendi-
ture and illness-induced poverty due to their SCI. A better
understanding of all these issues will help highlight the
financial plight of these people and their families, and
contribute data towards the Bangladeshi goal of universal
health coverage.

Methods

An economic analysis was undertaken alongside a prag-
matic randomised controlled trial (the CIVIC trial) con-
ducted between July 2015 and March 2020 [12]. The aim of
the trial was to determine the effectiveness of a community-
based model of care designed to reduce mortality at 2 years
post discharge. The economic analysis assessed the costs
incurred by the trial of delivering the model of care, and the
out-of-pocket healthcare costs incurred by individuals and
their families.

The model of care consisted of providing participants
with a case manager for 2 years. The case managers were
healthcare professionals who were instructed as part of the
trial protocol to ring participants 38 times over the first 2
years post discharge, visit them in their homes three times
and provide them with up to AU$80 (US$59) of financial
support for essential items of care (as required). At each
point of contact, participants were screened for early signs
of complications, provided with ongoing advice and
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support, and encouraged to participate in family and
social life. The CIVIC trial participants were 410 people
with SCI (sustained within the preceding 2 years) who
were wheelchair dependent and who were recently dis-
charged from the Centre for the Rehabilitation of the
Paralysed in Bangladesh. The participants were reflective
of those admitted to CRP but not necessarily reflective of
all people with SCI in Bangladesh. CRP is a not-for-profit
hospital that admits all people irrespective of their capa-
city to pay. Those with high incomes or health insurance
are more likely to be admitted to private hospitals
elsewhere or to travel to other countries for treatment
and rehabilitation. The participants were randomised
to either usual care (control group: n= 206) or our
model of community-based care (intervention group; n=
204). The trial was prospectively registered (ACTRN
12615000630516, Universal Trial Number U1111-1171-
1876) and received ethics permission from the Centre for
the Rehabilitation of the Paralysed (CRP-R&E-0401-
126) and the University of Sydney Ethics Committees.
The protocol for the trial [18] along with the trial results
[12] and findings from a process evaluation [11] has been
previously published. We have also previously published
the demographic and economic data collected at baseline
in the cohort from this trial to highlight the vulnerability
of this group to poverty and disadvantage [16]. This paper
specifically examines the trial delivery costs and out-of-
pocket healthcare costs incurred by trial participants over
the 2 years following discharge from hospital.

Cost of providing the community-based model of
care

A bottom-up costing of the CIVIC model of care was
conducted. All costs incurred by the trial associated with
providing the community-based model of care to the 204
intervention participants were prospectively collected in
Bangladeshi Taka (BDT) and later converted to American
dollars (US$).

Cost of employing staff

Detailed records were kept of the time trial staff spent
training and providing the intervention. This included the
time associated with:

● Attending training and self-training.
● Co-ordinating the telephone calls and home visits, and

keeping records.
● Providing the telephone calls.
● Conducting the home visits.
● Travelling to and from home visits.

Staff time was costed at standard hourly rates of pay and
apportioned according to time administering the intervention
(excluding research-related costs).

Cost of consumables

Detailed records were kept to capture the cost of the
following consumables:

● Cost of telephone call charges: the start and end times of
all telephone calls with participants were recorded to
attain a total telephone call time per participant. The cost
of telephone call charges was based on an estimated cost
of US$0.024 per minute.

● Transport, food and accommodation for home visits:
detailed records (and receipts) were kept of all costs
associated with transport, food and accommodation for
the home visits.

● Information booklets for participants: all intervention
participants were provided with a booklet that contained
information about self-management. The cost of printing
the booklets was recorded.

● Discretionary money for participants: detailed records
(and receipts) were kept of all financial support provided
to participants. Participants were not provided with
cash-in-hand but rather provided with equipment and
medical accessories such as dressings for pressure ulcers,
medication and nutritional supplements. The total cost per
participant was calculated.

Out-of-pocket healthcare costs

Data were collected at 2 years post discharge to estimate the
out-of-pocket healthcare costs incurred by the 410 partici-
pants and their families. Participants were interviewed in
their homes using a structured questionnaire with both
open-ended and close-ended questions to capture all costs
(see Supplementary File 1 of the Case Report Forms used
for this purpose). Thirty-two participants were deceased;
data for these participants were collected by interviewing
family members over the telephone (31 participants had
died by 2 years post discharge/randomisation and another
one participant died by the time the 2-year assessment
was conducted. The difference was due to the inclusion of
a 1-month window for the completion of the 2-year
assessments). The items of expense that were billed for,
and determined separately, were medical and treatment
costs (hospitalisations, visits to a doctor, visits to other
healthcare professionals and visits to traditional healers) and
equipment costs (equipment or supplies for bladder and
bowel management, orthoses or aids, special equipment,
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bed mattresses, cushions for wheelchairs and miscellaneous
items).

Number of participants suffering catastrophic
health expenditure and illness-induced poverty

Data were collected at discharge and 2 years post discharge
to determine the number of participants who experienced
catastrophic health expenditure and illness-induced poverty.
Participants were asked about their and their families’
incomes and the number of adults and children in their
households at both times (see Supplementary File 1 of the
Case Report Forms used for this purpose). Participants were
asked at discharge to report on their situation prior to injury.
Two-year data were only collected in those alive at the time
(n= 378). Equivalent annual household incomes prior to
injury and at 2 years post injury were determined by
adjusting household incomes by the number and composi-
tion of families at the time using the reported equivalence
scale for Bangladesh [19]. This provides an income per
individual that takes into account the household income and
the number of family members. Households were classified
as having incurred catastrophic health expenditure if their
annual out-of-pocket healthcare costs were more than 30%
of their equivalent annual household income prior to injury
[20, 21]. Participants were classified as having suffered
illness-induced poverty if their equivalent annual household
income prior to injury was more than the prevailing poverty
level in Bangladesh of US$693.50 and this was reduced to
<US$693.50 after deducting out-of-pocket healthcare costs
and household income loss [22] (the prevailing poverty
level is equivalent to US$1.90 per day; the standard poverty
line used by the World Bank and other international orga-
nisations) [23].

Analysis

Data were initially captured in paper format and then
transferred across to a Redcap database. STATA-16 was
used for all analyses. BDT was converted to US$ applying
the exchange rate (US$1= 84.9 BDT). Mean (SD) costs
were calculated despite the highly skewed nature of the data
in keeping with economic theory.

Results

The demographic characteristics of the intervention
participants (n= 204) are provided in Table 1. The
family situation, employment status and incomes of all
participants and their households prior to injury (n= 410)
and at 2 years post discharge (n= 378) are provided in
Table 2.

Cost of providing the community-based model of
care

The total cost of providing the community-based model of
care to the 204 intervention participants was US$48,327 (on
average, US$237 per participant; see Table 3 for details).
The most expensive part of the intervention was the trans-
port, food and accommodation required by staff to make the
home visits (mean: US$97 per participant, or US$19,840 in
total; see Table 3 for details). Staff spent on average 13
hours in travel time per home visit and often needed to stay
overnight in local villages because participants lived in all
corners of Bangladesh, and travel was time consuming with
poor roads and public transport infrastructure. The other
major cost was associated with providing participants with
discretionary money (mean: US$51 per participant, or US
$10,318 in total; see Table 3 for details).

Out-of-pocket healthcare costs

The mean out-of-pocket healthcare cost for all participants
(n= 410) over the 2 years post discharge was US$472 per
participant, US$375 per participant for medical and treat-
ment costs and US$97 per participant for equipment costs
(see Supplementary File 2 and Table 1). Some of the more
expensive items, such as nights in hospital and visits to

Table 1 Characteristics of the intervention participants (n= 204).

Socio-demographic characteristics

Age at discharge (years), median (IQR) 33.4 (25.7–45.0)

Time from injury to discharge (months),
median (IQR)

5.9 (4.6–8.1)

Gender, n (%)

Male 181 (89%)

Female 23 (11%)

Neurological level of injury at discharge, n (%)

C1–C4 61 (30%)

C5–C8 23 (11%)

T1–T7 34 (17%)

T8–T12 80 (39%)

L1–L5 6 (3%)

S1–S5 0 (0%)

ASIA impairment scale at discharge, n (%)

A 144 (71%)

B 23 (11%)

C 32 (16%)

D 5 (3%)

Total motor score at discharge (/100)a,
median (IQR)

50 (29–50)

ASIA American Spinal Injury Association, IQR interquartile range, n
number.
aOne motor score was missing.
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healthcare professionals, were only borne by a small
number of participants. Nearly all participants (n= 395)
incurred costs associated with medication (mean: US$170
per participant). The costs for the control participants were
less than for the intervention participants: US$505 per
intervention participant (n= 204) and US$448 per control
participant (n= 206; see Table 4).

Number of participants suffering catastrophic
health expenditure and illness-induced poverty

The median (IQR) equivalent annual household incomes
prior to injury and at 2 years post discharge were US$721
(US$452–1129) and US$464 (US$214–799), respectively
(see Table 2). Three hundred and twenty-four participants

(86%) incurred catastrophic health expenditure, and 161 out
of 212 participants not previously in poverty (76%) were
pushed into illness-induced poverty within 2 years of injury.

Discussion

This study provides the first detailed analysis of the costs of
delivering a community-based model of care for 2 years post
discharge from a hospital in Bangladesh. The cost of our
community-based model of care is modest at US$237 per
participant over 2 years. Future studies could look at the
effectiveness of a more sophisticated and costly intervention if
looking to achieve the same minimum effect size posed in the
original protocol of 10% absolute risk reduction in mortality at
2 years from 17% to 7%. This assumes the intervention could
be priced at up to US$360 per person to fall within a cost
effectiveness threshold of US$3600 per life saved. (This is
based on a GDP per capita in 2019 of around US$1800 [24],
and an assumed cost effectiveness threshold of two times per
capita GDP.) Given that the cost of the current intervention is
around US$237 and an effective intervention will most likely
also deliver offsetting reductions in healthcare use, there
appears to be some, albeit limited, scope for intensifying the
resources used in future versions of this intervention in an effort
to cost-effectively achieve the proposed intervention effect.

A notable finding was that the cost of providing
telephone-based support is low but the cost of visiting
people in their homes is high. Nonetheless the present costs
could be substantially reduced if the travel costs associated
with the three home visits could be minimised and the home
visits could be better coordinated to ensure all home visits
to one region were conducted at the same time (this was not
always possible because the home visits needed to be
conducted within a specified time frame in keeping with the
trial protocol). Most of the costs here were related to
the transport, food and accommodation costs for staff.
These were necessary because staff were travelling from
one central location (CRP) to all corners of Bangladesh.
Bangladesh is a relatively small country so distances are not
large. However, the roads and infrastructure are poor and
many people live in rural areas. Consequently, staff spent
on average 13 hours in travel per home visit and often
needed to stay overnight in local towns. This cost could
clearly be reduced if a community-based model of care was
organised and coordinated at a divisional/provincial level
rather than from CRP’s central location close to the capital
of Dhaka. When the study started there was not infra-
structure to enable the use of a decentralised system to
provide the home visits. However, in recent years, CRP has
expanded and established a network of rehabilitation centres
in all eight divisions of the country. There is now scope to
coordinate and roll out a community-based model of care

Table 2 Family situation, employment status and income of all
participants and their families prior to injury (n= 410) and at 2 years
post discharge (n= 378).

Prior to injury
(n= 410)

At 2 years
(n= 378)

Marital status, n (%)

Married 284 (69%) 233 (62%)

Never married 107 (26%) 95 (25%)

Separated/divorced 15 (4%) 43 (11%)

Widowed 4 (1%) 7 (2%)

Number of adults living in
the family, median (IQR)

2 (1–3) 3 (3–4)

Number of children living in
the family, median (IQR)

2 (1–2) 1 (1–2)

Total number of adults and
children living in the family,
median (IQR)

5 (4–6) 5 (4–6)

In paid employment, n (%)

Yes 345 (84%) 100 (26%)

No 65 (16%) 278 (74%)

Participant annual income
(US$), median (IQR)

$1252 (707–2121) $0.0 (0–212)

Household annual income
(US$), median (IQR)

$1838 (1131–2828) $1131 (565–2121)

Equivalent annual
household income (US$),
median (IQR)

$721 (452–1129) $464 (214–799)

Equivalent annual household income in relation to poverty level, n (%)

Below 198 (48%) 264 (70%)

Above 212 (52%) 114 (30%)

Catastrophic health
expenditure, n (%)

– 324 (86%)

Illness-induced poverty, n
(%a)

– 161 (76%)

US$= 84.9 Bangladeshi Taka.

IQR interquartile range, n number.
aIn those (n= 212) with an equivalent annual household income above
the poverty level prior to injury.
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from these divisional centres as an integral component of
CRP’s decentralised model of service provision. Access to
appropriate divisional level of SCI services closer to peo-
ple’s home may also help reduce out-of-pocket expenditure.
These divisional centres may not have the capacity and
expertise to deal with all the various complications people
with SCI experience and some people with SCI may not be
able or willing to visit the divisional centres for routine
follow-up or as complications occur. In both scenarios tel-
emedicine could be considered (1) to connect the divisional
centres to CRP’s central facility for expert SCI consulta-
tions and (2) to connect the person with SCI in his/her home
with CRP divisional and central SCI services (if a future
trial could prove that such an approach in this type of setting
was effective).

This study also indicates the substantial economic burden
to households associated with supporting people with SCI in
Bangladesh is in most part due to the costs of medication. The
out-of-pocket healthcare costs incurred by the control parti-
cipants over the first 2 years following discharge (US$448)
provide the best reflection of the real costs outside the context
of participation in a trial. The costs were substantial when one
considers that the median (IQR) annual household income
was only US$1131 (US$565–2121). In households that were
already struggling, many not only lost the income of the
injured person but also now needed to direct approximately
20% of annual household incomes to the costs associated with
the person’s SCI. It is not known how many of these families
took out loans or sold possessions to meet these costs, or
sourced money and support from elsewhere such as from

Table 4 The out-of-pocket healthcare costs incurred by intervention (Int) participants (n= 204) and control (Con) participants (n= 206) over the
first 2 years post discharge.

Items Unit cost
(US$)

Mean number of
times participants
received the service

Number of
participants
who incurred
the cost

Cost per
participant
(US$)

Total cost
(US$)

Int Con Int Con Int Con Int Con

Medical and treatment costs

Nights in hospitala $17.42
per night

17 nights 17 nights 31 28 $46 $39 $9370 $8081

Visits to doctorsa $9.43
per visit

4 visits 4 visits 105 116 $18 $20 $3743 $4035

Visits to other healthcare professionalsa $3.54
per visit

107 visits 112 visits 44 31 $82 $60 $16,672 $12,309

Visits to traditional healersa $5.89
per visit

3 visits 5 visits 47 60 $5 $9 $931 $1803

Travelling to hospital, doctors, healthcare professionals
or traditional healers

– – 118 125 $43 $50 $8718 $10,360

Medications – – 197 198 $191 $148 $38,982 $30,534

Dressings for pressure ulcers – – 82 91 $24 $25 $4848 $5074

Sub-cost $408 $350 $83,264 $72,196

Equipment costs

Equipment or supplies for bladder and bowel – – 204 206 $74 $74 $15,007 $15,258

Orthoses or aids – – 26 30 $2 $3 $465 $593

Special equipment – – 8 10 $0.2 $0.25 $38 $52

Bed mattresses – 78 70 $12 $10 $2435 $2134

Cushions for wheelchairs – – 3 9 $0.2 $0.45 $41 $93

Miscellaneous items – – 126 123 $9 $9 $1763 $1917

Sub-cost $97 $97 $19,749 $20,047

Total $505 $448 $103,013 $92,243

All costs were converted from Bangladeshi Taka where US$1= 84.9 Bangladeshi Taka. All costs are based on self-report at 2 years by either
participants or by participants’ family members if the participant had died. That is, participants or their family members were asked the total
amount of money they had spent on each item over the preceding 2 years except the items marked with an alphabet (the items marked with an
alphabet were costed by asking participants or their family members the number of times they had received the service. This was then costed out on
the basis of a unit cost per service. The unit costs per service were attained from CRP). The cost of visiting a doctor per participant was more in the
control than the intervention group even though the mean number of visits per participant in the two groups was the same because the total number
of visits was greater for the control group than the intervention group (and mean cost per participant was calculated by dividing the total cost for
the group by the number of participants who incurred the cost).
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families, communities or charities. It is also not known how
many people with SCI missed essential medication and items
of care because of financial distress. However, it is clear that
many of the families of participants were struggling finan-
cially before the injuries and were thrown into further extreme
poverty after their injuries. This is highlighted by the number
of participants that had catastrophic health expenditure (86%)
and suffered illness-induced poverty (76%). Despite these
grim statistics, they probably underestimate the severity of the
problem because 198 participants (48%) had an equivalent
annual household income prior to injury of <US$693.50.
These participants were not classified as having illness-
induced poverty because they were living in poverty prior to,
and irrespective of, their injuries. Our figures may also
underestimate the financial implications of participants’ SCI
because out-of-pocket healthcare costs did not include indirect
(non-healthcare) costs related to home modifications, setting
up businesses or loss of income by carers.

The out-of-pocket healthcare costs associated with living
with a SCI were probably less than what might be the case
for other people in similar situations in Bangladesh and
other LMICs because participants received support and
services prior to discharge from CRP. For example, all
participants received wheelchairs, cushions for wheelchairs
and bed mattresses from CRP prior to discharge (mostly
free of charge—a small number who could pay were
required to self-fund). In addition, the participants allocated
to the intervention group received an additional US$51
worth of goods and services which they may otherwise have
needed to fund. Interestingly, they still had greater out-of-
pockets costs (US$505) than the control participants who
were not provided with this support (US$448; see Table 4).
The difference was primarily due to the intervention parti-
cipants spending more on health-related costs (US$408 per
participant) than the control participants (US$350 per par-
ticipant). This was attributable to the intervention partici-
pants visiting doctors and purchasing more medication than
the control participants. This may indicate that the case
managers were either directly or indirectly prompting
intervention participants to visit doctors who were then in
turn prescribing medication. The increased costs associated
with visiting doctors and purchasing medication for the
intervention participants were somewhat offset by the
reduced costs associated with purchasing dressings for
pressure ulcers (that were often provided to intervention
participants as part of the allocated (AU$80/US$59)
allowance) and visiting traditional healers (which was dis-
couraged by the case managers).

A strength of this study is that the participants were
reflective of those discharged from a large centre for SCI in
Bangladesh over two and a half years (a consecutive series
of people discharged from CRP were included in the trial).
Importantly, all participants were wheelchair dependent at

discharge so the costings are only reflective of this subgroup
of people with SCI. Also 41 potentially eligible participants
declined to be involved in the trial (24 declined, 9 dis-
charged before assessments and 8 were unable to provide
consent). Their exclusion may have introduced a small
selection bias. A weakness of this study is that the out-of-
pocket healthcare costs were collected through self-report at
2 years. We considered collecting these costs through dia-
ries or regular phone calls, but neither option was viable
because many participants were illiterate and because reg-
ular contact with the control participants could have intro-
duced contamination to the trial.

In all, the results of our trial are relevant for the man-
agement of people with SCI in LMICs, particularly when
one considers that 70% of the world’s population lives in
LMICs, and SCI are far more common in these countries
than high-income countries [2]. It is therefore right that
attention be directed at the plight of those with SCI living in
these countries. Our results will help guide the roll out of
community-based models of care that progress upon the
current work directed at reducing mortality and complica-
tions post discharge in this under-served and under-
researched population. Our results also serve to again
highlight the financial burden in LMICs of individuals liv-
ing with SCI and their families, and by extension the
potential for the transmission of such disadvantage over
generations. With such data, organisations such as the
World Health Organisation or the International Spinal Cord
Society can more effectively lobby governments around the
world for enhanced financial protection measures for this
population by linking such support to longstanding com-
mitments to universal health coverage and the United
Nations’ Sustainable Development Goals [2, 6, 8–10].
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