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Objectives: To describe the 3-month prevalence and
correlates of self-reported physical health conditions
in persons with spinal cord injury (SCI) worldwide.
Study design: Multinational cross-sectional survey.
Subjects: Community-living persons with trauma-
tic or non-traumatic SCI aged >18 years from 21
countries representing all the 6 World Health Orga-
nization regions.

Methods: The study used data from 11,058 partici-
pants in the International SCI Community Survey
(InSCI). The survey, based on the International
Classification of Functioning, Disability and Health
(ICF) Core Sets for SCI, was conducted in 2017-19
simultaneously in the participating countries. The
health conditions were reported on a modified ver-
sion of the SCI Secondary Conditions Scale.
Results: Overall, 95.8% of the participants reported
having experienced 1 or more health problems se-
condary to SCI. Having pain was the most prevalent
problem (77.3%), followed by spasticity/muscle
spasms (73.5%) and sexual dysfunction (71.3%),
and the least previent was respiratory problems
(28.8%). The participants reported a mean of 7.4
concurrent health conditions. Unmet healthcare
needs, being a smoker, being a female, having a
complete lesion, and a traumatic injury exhibited
significant associations with comorbidity.
Conclusion: Physical health problems secondary to
SCI are extremely common worldwide and demand
investment in appropriate management, medical
care and preventative measures.
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(LAY ABSTRACT )
More than 500,000 people experience a spinal cord
injury (SCI) every year. Because of the impairments
of having SCI, many experience co-occurrence of ad-
ditional health conditions, called comorbidity. This
study describes the 3-month prevalence, and associa-
ted factors of self-reported physical health conditions
secondary to SCI across 21 countries worldwide. The
study uses data from 11,058 adults with SCI parti-
cipating in the International SCI Community Survey
in 2017-19. The results showed that physical health
problems secondary to SCI are extremely common
worldwide. Having pain, muscle spasms/spasticity,
sexual dysfunction and bowel dysfunction were the
most common, all with rates above 70%. The partici-
pants experienced a mean of 7 concurrent health con-
ditions in addition to their SCI. Those reporting unmet
healthcare needs, being a smoker, female, and having
a complete lesion were most at risk for having co-
morbidity. These findings demand investment in app-
ropriate management, medical care and preventative

measures.
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lobal incidence data suggest that more than

500,000 people experience a spinal cord injury
(SCI) every year (1). Following SCI, people are
at risk of a number of health conditions (2), either
as a direct or indirect result of the impairments and
activity limitations of having a SCI (3). These condi-
tions, often referred to as secondary health conditions
(SHCs) can substantially affect functioning, indepen-
dence, emotional well-being and quality of life, as
well as be a major cause of morbidity and mortality
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(4). Over recent decades, there has been a major shift
in principal causes of death for people with SCI in
high-income countries, from secondary conditions
of SCI, such as urosepsis or renal failure, to causes
of death similar to the general population, such as
respiratory problems, especially pneumonia and
influenza (4). In contrast, in low-income countries,
people with SCI continue to die prematurely from
preventable secondary complications resulting from
SCI, often due to the absence of adequate medical
care and equipment (4, 5).

A range of SHCs have been reported in persons with
SCI, such as cardiovascular and respiratory problems
(including autonomic dysreflexia and postural hypoten-
sion), bladder and bowel disorders, sexual dysfunction,
pressure injuries, spasticity, contractures, osteoporosis,
sleep disorders and chronic pain (2, 4, 6, 7). The most
prevalent SHCs in SCI are reported to be chronic
pain, spasticity, sexual dysfunction, bowel and bladder
problems, urinary tract infections, osteoporosis, and
pressure ulcers (2, 6, 7). Furthermore, SHCs seem to
occur with higher frequency in older individuals or
those with longer duration of SCI, relative to younger
individuals or those with shorter post-injury duration
(2). SHCs are also found to be higher among women
and in individuals with complete tetraplegia (8), as well
as in individuals with lower income status (9). SHCs
commonly occur in the initial years post-discharge
following SCI, after which their course seems to be
relatively stable (6, 10).

Co-occurrence of additional health conditions to
the index condition (SCI), that is comorbidity (11), is
common and more pronounced with increasing age at
injury (7, 12). Comorbidity is found also to be signi-
ficantly associated with lack of access to appropriate
healthcare, poorer health status, and lower quality of
life (13). In a previous study, however, there was wide
variability in the proportions of individuals who repor-
ted receiving treatment (7), which may be attributed
to reduced accessibility and poor healthcare seeking
behaviour compounded by low levels of health literacy
and self-efficacy, especially in low- and middle-income
countries (4). Identifying the conditions that are the
most common and important to people with SCI is
essential in order to select those that should be the
primary targets of treatment for enhancing community
participation and quality of life (4). To our knowledge,
there have been no comparative studies across the
World Health Organization (WHO) regions estima-
ting the distribution of health conditions secondary to
SCI. The aim of the current study was to describe the
3-month prevalence, severity and correlates of self-
reported physical health conditions secondary to SCI
across 21 countries representing all 6 WHO regions.
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METHODS

Study design and setting

The International SCI Community Survey (InSCI)
is a cross-sectional study comprising data from 22
countries worldwide representing all the 6 WHO
regions (14). The participating countries per WHO
region were: Africa (South Africa); Americas (Brazil
and USA); Eastern Mediterranean (Morocco);
Europe (France, Germany, Greece, Italy, Lithuania,
the Netherlands, Norway, Poland, Romania, Spain,
and Switzerland); South East Asia (Indonesia and
Thailand); Western Pacific (Australia, China, Japan,
Malaysia, and South Korea). The InSCI study allowed
for using either random or convenience sampling
frames, based on local conditions (15). Random
sampling based on predefined sampling frames was
applied in 7 of the included countries with access
to hospital or patient organization databases. Four-
teen of the countries applied convenience sampling
(i.e. asking eligible visitors to healthcare facilities
or patient organization events to participate in the
study) (14). A power analysis indicated a minimal
target sample size of 200 participants per country to
provide sufficient power for comparative analysis
of outcomes across countries (15). Ethical approval
was obtained from ethics committees in the respec-
tive study countries, and informed consent sought
from each participant in accordance with national
regulations. InSCI was conducted simultaneously in
the participating countries between 2017 and 2019
and its item selection is based on the International
Classification of Functioning, Disability and Health
(ICF) Core Sets for SCI (14, 15).

Participants

Eligible for the study were individuals with traumatic
or non-traumatic SCI (including cauda equina syn-
drome) who were aged 18 years or older, living in the
community, being able to respond in 1 of the available
language versions of the questionnaire, provided in-
formed consent, and were residents in 1 of the parti-
cipating countries. Those with congenital aetiologies
(e.g. spina bifida), neurodegenerative disorders (e.g.
multiple sclerosis, amyotrophic lateral sclerosis), or
peripheral nerve damage (e.g. Guillain-Barré syn-
drome) were excluded (15). The total InSCI-sample
comprises 12,591 participants from 22 countries.
The current study, however, included data from only
11,058 participants, as 1 country (Switzerland) used
different response options from the other countries for
the health conditions outcome (see below).
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Measures

The InSCI survey comprised a 125-item self-report
questionnaire covering components of body function
and structures, activities and participation, environmental
and personal factors, lesion characteristics, and appraisal
of health and well-being. The InSCI questionnaire was
translated into national languages, in which the requisite
cross-cultural adaptation process was based on the gui-
delines proposed by Epstein et al. (16). The current study
used data on body function, namely health conditions, and
demographic and lesion characteristics. A comprehensive
description of the components of the questionnaire and the
InSCI data model have been presented previously (15, 17).

Physical health conditions

The occurrence of self-reported health conditions fol-
lowing SCI was assessed using a modified version of
the Spinal Cord Injury Secondary Conditions Scale I1I
(SCI-SCS). The SCI-SCS was originally developed by
Kalpakjian et al. (18) for the self-report of the prevalence
and severity of secondary conditions in persons with SCI.
The health conditions covered in the current study include:
autonomic dysreflexia (e.g. sudden rises in blood pressure
and sweating, skin blotches, goose bumps, pupil dilation
and headache), bladder dysfunction (e.g. incontinence
(“accidents’), bladder or kidney stones, kidney problems,
urine leakage and vesicoureteral reflux), bowel dysfun-
ction (e.g. diarrhoea, stool incontinence (“‘accidents’’) and
constipation), circulatory problems (involves swelling of
veins, feet, legs or hands, or the occurrence of blood clots),
contractures (a limitation in the range of motion of a joint),
injury caused by loss of sensation (e.g. burns from car-
rying hot liquids in the lap or sitting too close to a heater
or fire), muscle spasm/spasticity (refers to uncontrolled,
jerky muscle movements, such as uncontrolled muscle
twitches or spasms), pain (having pain in the day-to-day
life), postural hypotension (involves a strong sensation of
light-headedness following a change in position, which
might be caused by a sudden drop in blood pressure), pres-
sure sores/decubitus (develop as a skin rash or redness and
may progress to an infected sore), respiratory problems
(symptoms of respiratory infections or problems include
difficulty in breathing and increased secretions), sexual
dysfunction (e.g. difficulty with sexual arousal, erection,
lubrication, and reaching orgasm), sleep problems (e.g.
problems falling asleep or sleeping through the night
and waking up early), and urinary tract infections (e.g.
kidney or bladder infection). In the SCI-SCS the items are
scored on an ordinal scale from 0 to 3, with the following
definitions: 0 = Not experienced in the last 3 months or
insignificant problem, 1 = Mild or infrequent problem,
2 = Moderate or occasional problem, and 3 = Significant
or chronic problem. However, these response options
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were identified as problematic for the InSCI-study, in
that both severity and frequency are rated under a single
option. To address this, a 5-point scale utilized by the
Model Disability Survey (19) was chosen. For each of
the health conditions, participants were asked to rate on a
5-point numerical rating scale (NRS) ranging from 1 (no
problem) to 5 (extreme problem) how much of a problem
it was in the last 3 months. If the participants had expe-
rienced the health problem, they were asked to indicate
whether they receive/had received treatment or not for
the respective health condition (e.g. taking a medication
or getting treatment by doctors or other health profes-
sionals). The question on “do/did you receive treatment
for it?” (yes/no) was derived from the Self-Administered
Comorbidity Questionnaire (SCQ) (20). This question
may provide important information on the quality of a
healthcare system. Since Switzerland used the original
SCI-SCS response options (in order to align responses
with their previous SwiSCl-study (21)), these participants
were excluded from the current analyses.

Healthcare services

Healthcare seeking behaviour were surveyed by asking
how many times over the last 12 months the participant
had been a patient in a hospital or other care facility for
at least 1 night, and by a general question about acces-
sibility, asking if the participant in the last 12 months
had needed healthcare but did not receive it (yes/no). If
answering yes on the latter, the participant was asked to
give the reason(s) for not getting the needed healthcare,
with the following response options: Could not afford
the cost of the visit; There was no service; No transport
available; Could not afford the cost of transportation;
Previously badly treated; Could not take time off work
or had other commitments; The healthcare provider’s
drugs or equipment were inadequate; The healthcare
provider’s skills were inadequate; Did not know where
to go; Tried but were denied healthcare; Thought I were
not sick enough; and Other reason(s).

Socio-demographic and SCl-related variables

The socio-demographic variables included participant’s
age (years), sex (male/female), country of residence,
WHO region (Africa, America, Eastern Mediterranean,
Europe/South East Asia, Western Pacific), marital status
(married, single, cohabiting or in partnership, separated or
divorced, widowed), highest level of education (number
of years, and primary school, lower secondary, higher
secondary, post-secondary, short tertiary, bachelor or
equivalent, master or equivalent, other), household (living
alone, living together with others, living in an institu-
tion), getting assistance in day-to-day life (yes/no), and
smoking status (never smoked, former smoker, current
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or occasional smoker). The SCI variables (self-reported)
included the level of SCI (paraplegia/tetraplegia), the
severity of SCI (complete/incomplete), the actiology of
SCI (traumatic/non-traumatic), and the time since SCI
(years; calculated from the reported date of onset of SCI).

Statistical analyses

Statistical analyses were conducted using SPSS v26.0
(IBM Corp. Armonk, New York, United States). The
level of statistical significance was set at p = 0.05.
Descriptive statistics (mean and standard deviation
(SD) or median and quartiles), and frequency dist-
ributions (n and percentage) are used to describe
the study population, e.g. demographics and SCI
characteristics, and the outcomes. The 3-month pre-
valence measures are presented as proportions with
95% confidence intervals (95% CI). Differences in
prevalence of self-reported health problems across
socio-demographic and SCI variables were evaluated
using cross-tabulations with Pearson y? tests, and with
Bonferroni-corrections when performing pairwise mul-
tiple comparisons of proportions. Prevalence of health
conditions were based on the reporting on the 5-point
NRS from 1 (no problem) to 5 (extreme problem). For
the purpose, the NRS was recoded into 0 (no problem)
to 4 (extreme problem), and further dichotomized into
0; having no problem (i.e. the lowest level of the NRS),
and 1; having a health problem, classified as the upper
4 levels of the NRS. The severity of the self-reported
health conditions was described based on the 0—4 NRS
in which a summary score of the 14 conditions was
calculated, ranging from 0 to 56, where a higher score
indicates more severe problems. Having a substantial
health problem was defined as rating the problem as
an extreme problem (i.e. the highest level of the NRS;
4). Comorbidity was evaluated using the dichotomized
scores added up for the number of health conditions
to give a summary score ranging from 0 (no comor-
bidity) to 14 co-occurring conditions. To examine
the association of the physical health conditions with
comorbid SCI, unadjusted and adjusted binary logistic
regression using generalized linear mixed models were
performed. Models were run with random intercept
for country to account for the clustering of data within
countries due to the different sampling strategies
adopted (14) (i.e. random or convenience sampling),
and fitted with variance component covariance matrix.

RESULTS

Participant characteristics

The current study sample comprises 8,075 (73.2%)
men and 2,951 (26.8%) women from 21 countries,
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representing all the 6 WHO regions. Participant cha-
racteristics are presented in Table 1. In all countries, the
majority of participants were men, ranging from 58.1%
in the USA to 84.1% in Japan. Overall, the mean age
of the participants at the time of the survey was 50.5
(SD 15.2) years, and at the age at injury 38.0 (17.0)
years. Almost 81% of the participants reported having
a traumatic SCI, with 61.7% of the sample having
paraplegia. For a more comprehensive description of
the study participants, see Table I and reference (14).

Prevalence of health conditions

Overall, 95.8% (95% CI1 95.4-96.2) of the participants
reported having experienced 1 or more health problems
secondary to their SCI during the last 3 months. Expe-
riencing pain in day-to-day life was the most prevalent
self-reported health condition (prevalence rate 77.3%,
95% C176.5-78.1), followed by muscle spasms/spas-
ticity (73.5%, 95% CI 72.7, 74.4), sexual dysfunction
(71.3%, 95% CI 70.5-72.2) and bowel dysfunction
(70.8%, 95% CI 69.9-71.6). The least prevalent self-
reported health conditions were injury caused by loss of
sensation (29.6%, 95% CI 28.8-30.5) and respiratory
problems (28.8%, 95% CI 28.0-29.7) (Fig. 1).

The women had significantly higher prevalence than
the men for several of the self-reported health condi-
tions, particularly for bladder dysfunction (p =0.001),
circulatory problems (p < 0.001), pain (p < 0.001)
and sleep problems (p = 0.023), while muscle spasms
(» <0.001), sexual dysfunction (» < 0.001) and pres-
sure injuries (p < 0.001) were more prevalent among
the men than the women (Table II). The participants
with tetraplegia had more health problems than those
with paraplegia, except for pain and urinary tract in-
fections. Similarly, the presence of a complete lesion
was associated with higher rates of health problems
for all conditions (p < 0.05), apart from contractures
(»=0.16) and pain (p = 0.64), while sleep problems was
more prevalent among those with incomplete lesions
(» = 0.049). Furthermore, those with a traumatic SCI
reported higher prevalence than those with non-trau-
matic SCI on all reported health conditions (Table ITI).

The prevalence of the health conditions varied both
across the countries and across the WHO regions.
Fig. 2 depicts the variation across countries for the
health conditions pain, muscle spasms/spasticity,
sexual dysfunction and bowel dysfunction, all with an
overall prevalence rate above 70%. For pain, the pre-
valence varied from 58.0% in China to 89.7% in South
Korea, and was the most prevalent condition in 10 of
the 21 participating countries (Australia, Brazil, China,
France, Indonesia, Morocco, Netherlands, Norway,
South-Korea and Spain). The prevalence of muscle
spasm/spasticity varied from 43.8% in Indonesia to
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Fig. 1. Prevalence of health conditions. Three-month prevalence rates (percentage with 95% confidence intervals; 95% CI) of self-reported
physical health conditions among 11,058 adults with spinal cord injury across 21 countries representing all the 6 World Health Organization regions
participating in the International Spinal Cord Injury (InSCI) community survey.

88.2% in South Korea, and was the most common
condition in 6 of the countries (Malaysia, Poland,
Romania, South Africa, Thailand and the USA). Across
the different WHO regions, pain exhibited the highest
prevalence in Europe and significantly higher than in
the Americas, South East Asia and Western Pacific
(p <0.05), while muscle spasms had the highest pre-
valence in the African region, and significantly higher
than in South East Asia and Western Pacific regions
(p < 0.05; Table SI). Participants from high-income
countries based on gross national income (GNI) per ca-
pita, exhibited statistically significant (p <0.05) higher
prevalence rates than those in the upper-middle-income
countries for all the self-reported health conditions
(Table SII).

Severity and treatment of the health conditions

The mean sum-score on the 0—56 scale of the 14 condi-
tions was 16.8 (SD 10.4). All countries exhibited mean
sum-scores ranging between 10 and 20, except South
Korea, which had a significantly higher mean score
than all the other countries (26.1, SD 12.4, p < 0.001;
Fig. 3). The severity of the health conditions, rated from
no problem to extreme problem, showed that sexual
dysfunction showed the highest self-reported level of
severity, with 31.6% (95% CI 30.7-32.5%) rating this
as an extreme health problem. This was followed by
pain (17.0%, 95% C1 16.3—17.7%), bladder dysfunction
(13.7%, 95% CI 13.0-14.4), muscle spasms/spasticity
(13.5%, 95% CI 12.8-14.1) and contractures (13.4%,
95% CI 12.8—-14.1). Postural hypotension (2.9%, 95%
CI 2.6-3.2) and respiratory problems (2.5%, 95% CI
2.2-2.8) exhibited lowest rating on severity. Differen-
ces in the severity ratings of the health conditions and
between countries are depicted in Fig. S1.

Of those rating sexual dysfunction as an extreme
problem, only 16.2% reported that they received or had
received treatment for it. However, this varied across
the WHO regions, as participants from the Americas
reported the highest treatment rate (27.4%), which was
significantly higher than those in the Eastern Mediter-
ranean region (8.4%, p < 0.05). In contrast, for pain,
the majority (72.5%) of those rating this as an extreme
problem received or had received treatment, which
was similar across the WHO regions. Urinary tract
infections was the health condition reported to have
received the most treatment (88.4%; highest in Europe
(91.4%) and lowest in Africa (50.0%).

Healthcare accessibility

Of the total current sample, 2,063 (19.3%) of the parti-
cipants reported that they needed healthcare during the
last 12 months, but did not get it. More women than men
reported not receiving needed healthcare (20.9%, 95%
CI 19.4-22.4 vs 18.7%, 95% CI 17.9-19.6), and more
people in the Eastern Mediterranean and A frican countries
reported issues with healthcare access than in the other
WHO regions. The most commonly reported reason for
not getting the healthcare required was that they could
not afford the cost of the visit (n = 727), followed by no
available transport (z = 401) and no available service
(n=379). The median number of times hospitalized for at
least 1 night over the last 12 months was 0 (Q1-Q3; 0-1).

Comorbidity

The prevalence of comorbidity, involving co-occurren-
ce of health conditions secondary to the SCI, was 93%
(95% CI192.6-93.5), highest in the age-group of 3045
years (94.8%, 95% CI 94.0-95.6), and lowest among
the 75 years+ group (89.4%, 95% CI 86.7-91.6).
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Fig. 2. Prevalence of the health conditions per country. Three-month
prevalence rates (percentage) of the health conditions (a) pain, (b) muscle
spasms/spasticity, (c) sexual dysfunction and (d) bowel dysfunction for the
21 countries of the International Spinal Cord Injury (InSCI) community
survey (n = 11,058). Darker colour indicates higher prevalence.

The prevalence of comorbidity varied also across the
WHO regions, from 97.4% in Eastern Mediterranean
to 88.9% in South East Asia.

The participants reported a mean of 7.4 (SD 3.6)
concurrent health conditions, although this varied
considerably between countries. South Korea was the
country with the highest mean number of co-occurring
health conditions (10.1, 95% C1 9.9—-10.3), while Brazil
had the lowest (4.5, 95% CI 4.1-4.8), as shown in Fig.
S2. Overall, men had more comorbidity than women
(7.4 (3.6) vs 7.2 (3.6), p = 0.002), participants with
tetraplegia more than those with paraplegia (7.8 (3.6) vs
7.1(3.5), p<0.001), those individuals with a complete
lesion more than those with an incomplete lesion (8.0
(3.5) vs 7.1 (3.6), p < 0.001), and those with a trau-
matic injury had more comorbidity than those with a
non-traumatic injury (7.6 (3.5) vs 6.5 (3.8), p <0.001).

Adjusted estimates of the mixed model binary logis-
tic regression analysis revealed that unmet healthcare
needs (i.e. reporting not receiving needed healthcare),

Health conditions in persons with SCI worldwide p. 8 of 12
being a current or former smoker, being female, having
a complete lesion and a traumatic cause exhibited
statistically significant associations with comorbidity
(Table III). In addition, age and SCI duration exhi-
bited statistically significant negative associations
with comorbidity. Marital status, household situation,
education and type of SCI did not reach statistical sig-
nificance for associations with comorbidity (Table IIT).

DISCUSSION

The current multi-national, comparative, cross-sec-
tional study aimed to describe the prevalence, seve-
rity and correlates of self-reported health conditions
among community-living persons with SCI across 21
countries worldwide representing all 6 WHO regions.
The results showed high worldwide prevalence rates
of health conditions, in which pain, muscle spasms/
spasticity, sexual dysfunction and bowel dysfunction
were most prevalent, with rates all above 70%. There
were, however, significant differences across countries,
between sexes and between the severity (complete
vs incomplete) and the aetiology (traumatic vs non-
traumatic) of SCI. Furthermore, sexual dysfunction
exhibited the highest self-reported level of severity, but
with the lowest treatment rate. Unmet healthcare needs,
smoking status, sex, age, and SCI duration, severity
and aetiology demonstrated statistically significant
associations with comorbidity.

Prevalence of self-reported health conditions

The high prevalence rates of health conditions secon-
dary to SCI found in the current study are consistent
with previous findings from numerous national and
single site studies during the last decades (3, 6, 8,
21-27). The prevalence rates, however, differed in
this inquiry, across both countries and WHO regions.
Interestingly, those in the high-income countries ex-
hibited substantially higher prevalence rates on all,
or most, of the reported health conditions than those
in the upper-middle-income or lower-middle-income
countries, respectively. For example, pain, which
was the most prevalent condition in 10 of the 21
participating countries, exhibited rates varying from
58% in China to almost 90% in South Korea (Fig. 2).
Few studies have, to our prior knowledge, reported
prevalence rates of secondary health conditions in
low- and middle-income countries. Some recent studies
of people living with SCI in low- and middle-income
countries reported lower prevalence rates of secondary
health conditions (28, 29). Furthermore, a recent sys-
tematic review concluded that inequality in income in
more developed countries lead to significantly higher
odds of secondary outcomes (9). The heterogeneity in

J Rehabil Med 54, 2022
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Fig. 3. Severity of health conditions per country. Summary scores (with 95% confidence intervals; 95% CI) of the health conditions (n = 14), ranging
from 0 to 56, in which a higher score indicates more severe problems, for participants (n = 11,058) of the 21 countries of the International Spinal
Cord Injury (InSCI) community survey. The rated health conditions were; Pain, Muscle spasms/spasticity, Sexual dysfunction, Bowel dysfunction,
Contractures, Sleep problems, Bladder dysfunction, Circulatory problems, Urinary tract infections, Autonomic dysreflexia, Postural hypotension,
Pressure sores, Injury caused by loss of sensation, Respiratory problems. Vertical dotted line indicates the overall mean value.

Table III. Unadjusted and adjusted coefficient estimates, odds ratios (OR) and 95% confidence intervals (CI) of comorbidity derived
from binary logistic regression using generalized linear mixed models with random intercept for country to account for the clustering
of data within countries due to the different sampling strategies adopted (i.e. random or convenient sampling), fitted with variance

component covariance matrix. N . = 11 058, N .. = 21.
Unadjusted estimates Adjusted estimates

Parameter Coefficient p-value OR 95% CI  Coefficient  p-value OR 95% CI
Age (years) -0.018 <0.001 0.982 0.977-0.987 -0.010 0.015 0.990 0.982-0.998
Sex Male ref

Female -0.081 0.352 0.922 0.778-1.093 0.244 0.037 1.276 1.015-1.604
Marital status ~ Married ref

Single 0.075 0.466 1.078 0.880-1.321 -0.143 0.370 0.867 0.634-1.185

Widowed -0.153 0.474 0.858 0.564-1.305 0.137 0.646 1.147 0.639-2.060

Separated or divorced 0.139 0.410 1.149 0.826-1.598 -0.043 0.855 0.958 0.606-1.516

Cohabiting/partnership 0.347 0.087 1.415 0.951-2.102 0.168 0.547 1.183 0.684-2.046
Household Living together with ref

others

Living alone -0.175 0.146 0.839 0.663-1.063 -0.128 0.473 0.880 0.621-1.247

Living in an institution -0.263 0.206 0.769 0.511-1.156 -0.159 0.551 0.853 0.505-1.441
Years of 0.016 0.084 1.016 0.998-1.034 0.008 0.465 1.008 0.987-1.030
education
completed
Smoking Never smoked ref

Former or current 0.424 <0.001 1.529 1.297-1.802 0.489 <0.001 1.630 1.327-2.002

smoker
SCI duration -0.008 077 0.992 0.984-1.001 -0.013 0.018 0.987 0.977-0.998
(years)
SCI level Paraplegia ref

Tetraplegia 0.063 0.468 1.065 0.899-1.260 0.184 0.070 1.202 0.985-1.468
SCI severity Incomplete ref

Complete 0.642 <0.001 1.901 1.572-2.300 0.639 <0.001 1.895 1.487-2.414
SCI etiology Non-traumatic ref

Traumatic 0.809 <0.001 2.246 1.896-2.662 0.745 <0.001 2.106 1.712-2.590
Unmet health  No ref
care needs Yes 1.186 <0.001 3.273 2.470-4.335 1.492 <0.001 4.447 3.098-6.384
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prevalence rates of health conditions across countries
found in the current study, representing self-reported
data, may reflect socioeconomic and cross-cultural
differences in thresholds for reporting on health com-
plaints (30), and as such probably also underestimate
the real disease burden in some countries. The most
common cause of mortality following SCI, both in
short and long term, remains respiratory complications
(31). In the current study, respiratory problems were
the health condition exhibiting the lowest prevalence
rate. This, in addition to the low reported hospitaliza-
tion rate within the last year, might indicate that our
respondents were not the ones with the most severe
health conditions secondary to SCI.

Sexual dysfunction was reported more frequently
among males than females, as also reported by others
(21, 27). In addition, sexual dysfunction stood out as
the health condition with the highest self-reported level
of severity, and notably, of those who reported this
to be an extreme problem, only approximately 16%
reported receiving treatment for it. This was in clear
contrast to other common conditions, such as urinary
tract infections, in which almost 90% of those rating
this as an extreme problem, received or had received
treatment. The results might, however, be biased by
missing data, as reporting on sexual dysfunction was
the condition with a relatively high rate of missing data
(6.7%), and more so among the women than the men
(11.3.% vs 4.9%). A number of biological, psycholo-
gical and social factors may play a role in reporting
of sexual dysfunction (32), and barriers may exist to
receiving treatment due to the sensitive nature of the
condition (33).

Impact of the health conditions

The high prevalence of comorbidity (>90%) and the
high number of concurrent health conditions reported
(amean of >7), was expected to vary across countries
and WHO regions. A peculiar finding, however, was
the much higher number of co-occurring health condi-
tions reported by the participants from South Korea in
comparison with that in the other countries (Fig. S2),
and also the fact that they rated the health problems
on almost all health conditions to be more severe than
for their counterparts (Fig. S1). Brazil, in contrast,
reported a significantly lower number of co-occurring
health conditions and less severity than that in other
countries. Interestingly, however, the participants from
South Korea and Brazil exhibited similar values on
quality of life measures, as shown in other analyses
of the InSCI data (34). Different cultural perceptions
or unobserved differences in sample characteristics
might be possible contributing factors to the variations
across countries.

Health conditions in persons with SCI worldwide p. 10 of 12

Unmet healthcare needs showed the strongest as-
sociation with comorbidity in the fitted binary logistic
regression model. In fact, the odds for comorbidity
for those not receiving healthcare was 4.45 times
greater than the odds for those reporting having re-
ceived healthcare when needed. Reported reasons
for not getting the necessary healthcare included
not being able to afford healthcare costs, as well as
unavailability of healthcare services and transporta-
tion. The introduction of measures to increase access
to healthcare services for people with SCI is pivotal
(4) and should include lowering the costs, improving
insurance coverage, making transportation accessible
and available, and also possibly investing in increased
use of telerehabilitation (35). Significant associations
with comorbidity were found for SCI of traumatic
origin, having a complete lesion, being a current or
former smoker and being a female. The lower odds of
comorbidity for those with an incomplete SCI lesion,
and for those having a non-traumatic SCI, are in line
with previously reported Swiss data (21). The results
contrast, however, with findings from a recent Finnish
study, in which differences between the groups for
SCI severity did not reach statistical significance (27).

Methodological considerations

This study represents the largest and most comprehen-
sive data-set on health conditions among community-
living persons with SCI worldwide. Nevertheless,
caution should be exercised when interpreting the
current results, as there are certain study limitations
to be considered. First, the self-reported data on health
conditions were not verified by medical professionals,
which may have introduced reporting bias. Secondly,
the variation in the sampling frame might have intro-
duced selection bias. The InSCI study was planned as
a cross-country comparison study, and as such popula-
tion-based random samples would be ideal. This was,
however, feasible in only 7 of the countries, while most
of the countries had to rely on convenience sampling,
mainly due to lack of available and updated databases.
The diversity in the sampling frame for the recruitment
of participants has probably introduced sampling bias,
thus the country-wise representativeness is limited.
Furthermore, the response rate varied across countries,
from 23% in China to 54% in South Africa. In most of
the countries, however, the characteristics of the non-
responders were, unknown, precluding accounting for
non-response bias. Moreover, small samples in some
countries, even though reaching the targeted minimal
sample size of 200 participants per country, might
limit the power to detect meaningful associations.
This, in addition to the relatively large differences in
the sample sizes across countries, ranging from 200 in
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South Africa to 1,617 in Germany, might lead to limited
generalizability to the population of persons with SCI
in participating countries. The country-specific results
should thus be interpreted cautiously. The overall
sample, however, suggest key socio-demographics
and lesion characteristics to be in line with current
evidence (4), and in the analysis of associations,
models were run accounting for the clustering of data
within countries due to the different sampling strategies
adopted. Thirdly, the nature of the cross-sectional study
design used precludes any causal inference on the as-
sociations found in this study between characteristics
of participants and health outcomes.

CONCLUSION

The current cross-national comparison offers a map
of differences that increases knowledge and un-
derstanding of the prevalence of health conditions
among community-living persons with SCI world-
wide. Physical health problems secondary to SCI
are extremely common and the high prevalence of
comorbidity found demands investment in appro-
priate management, medical care and rehabilitation,
as well as preventative measures to not only reduce
the associated morbidity and mortality, but also assist
persons with SCI towards fulfilling productive lives.
The data from the current study indicate that many
people with SCI across the world report not receiving
the healthcare they require, and that there are unmet
treatment needs in all of the reported secondary health
conditions following SCI. Morbidity and mortality
rates are thus likely to remain high without increased
investment in appropriate management and medical
care. Nonetheless, there is a need for continued re-
search identifying potential targets for nationwide
interventions to improve the situation for community
living persons with SCI.

Data archiving

The use of InSCI survey data is currently restricted
to participating countries. For further information or
any request on future collaboration, please contact the
InSCI study center at insci@paraplegie.ch.
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