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Abstract
Study design Longitudinal community survey.
Objectives To describe the treatment for secondary health conditions as reported by individuals living with spinal cord
injury (SCI) and to identify potential predictors of treatment.
Setting Community (people with SCI living in Switzerland).
Methods Data on the frequency, severity, and treatment of 14 common health conditions (HCs) in the past three months
were collected in two surveys by the Swiss Spinal Cord Injury (SwiSCI) cohort study, in 2012 and 2017. Variation in
treatment was analyzed using descriptive statistics, by survey period and severity of HC. Conditional multilevel randomeffects logistic regression was used to describe differences in self-reported treatment with respect to sociodemographic and
socioeconomic factors in addition to SCI characteristics and severity and number of HCs.
Results Severe or chronic autonomic dysreﬂexia and sleep problems showed in the self-report as the HCs with the lowest
occurrence/frequency of treatment. Across all HCs, higher age, shorter time since injury, the total number of HCs, and level
of severity were associated with a higher propensity for reporting treatment. Individuals with severe ﬁnancial difﬁculties
additionally had 1.40 greater odds of receiving treatment (95% CI 1.09–1.80).
Conclusions This study identiﬁed systematic differences in the report of HCs and their treatment within the Swiss SCI
community. This study thus provides a basis to guide future research on identifying targets of intervention for long-term
clinical management of SCI.
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Introduction

Supplementary information The online version of this article (https://
doi.org/10.1038/s41393-020-00596-z) contains supplementary
material, which is available to authorized users.

Among individuals with spinal cord injury (SCI), secondary health conditions (HCs), when not properly treated,
have the potential to increase the rate of hospitalization,
and ultimately reduce overall functioning, quality of life
(QoL), and survival [1–6]. HCs are therefore one of the
main targets for intervention across the continuum of care
post-SCI. Equitable and adequate access to specialized
care—irrespective of lesion characteristics, demographics,
or socioeconomic status—is required to ensure the best
possible maintenance of health and social participation,
and to avoid premature death [7]. Understanding the
sources of systematic variation in this usage of health
services is thus necessary to ensure health equity and to
prevent undertreatment of HCs, as usage can be inﬂuenced
by availability, accessibility, and affordability [8]. Therefore, it is imperative to identify vulnerable groups of
patients with untreated HCs to determine potential policy
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targets for health system design and functioning interventions [3, 9, 10].
Community surveys that capture information on HCs and
their treatment may provide indicators of health inequity and
can aid in identifying inﬂuential determinants of apparent
disparities [11, 12]. In particular, self-report data may capture between-person variation in health—such as disease
burden, clinically undiagnosed illness, or the synergistic
effect of untreated conditions—that are not captured in more
objective measures of health [13, 14]. Furthermore, selfreport health information of people living with SCI can be a
valuable indicator of their health state and provide a tool to
analyze the effectiveness of the health care system for this
population [13]. This can be a particularly valuable precursor to the identiﬁcation of targets for intervention and
ensuring that adequate treatment is provided for the SCI
community. Currently, evidence regarding self-report health
care in community-dwelling individuals with SCI is limited
and often derived from convenience samples that may not be
representative of the local SCI population.
This study used data from two community surveys that
were implemented in 2012 and 2017 as part of the
population-based Swiss Spinal Cord Injury (SwiSCI)
cohort study [15]. Both surveys recruited a substantial
proportion of the eligible population, with marginal nonresponse bias with respect to demographic and lesion
characteristics [16, 17]. Furthermore, self-report information on demographics and lesion characteristics in the
2012 survey showed adequate agreement with available
medical record data [16, 17]. Previous analysis from the
SwiSCI study population revealed a high prevalence of
self-reported HCs, with many HCs identiﬁed as untreated
[2]. Therefore, the overall objective of this study is to
describe the percentage of treatment for HCs reported by
individuals living with SCI and to identify potential predictors of treatment.

Methods
Study description and population
This study utilizes data collected in two SwiSCI surveys.
The ﬁrst SwiSCI community survey was conducted
between September 2011 and March 2013 (Survey 2012)
[16] and the second between March 2017 and March 2018
(Survey 2017) [17]. The questionnaires are available online
[18]. Three types of participants are distinguished in this
study: individuals who participated in the Survey 2012
only, individuals who participated in Survey 2012 and
Survey 2017, and individuals who only participated in
Survey 2017. Individuals with a Swiss residency, a traumatic or non-traumatic SCI, and aged 16 years and older

were eligible for the study. Individuals with congenital
conditions leading to SCI, patients receiving palliative care,
those with neurodegenerative diseases (e.g., Guillain-Barré
syndrome) were excluded [15].

Measures
Health conditions and treatment
A list of 14 secondary HCs that are commonly diagnosed in
people living with SCI were included in the present study.
Methods for the collection of data on HCs and treatment
have been outlined extensively in a previous SwiSCI study
[2]. In brief, information on the presence and impact of HCs
that are known to impact health and physical functioning
were collected using the Spinal Cord Injury Secondary
Conditions Scale (SCI-SCS) [19]. Self-report of impact is
over the past three months and on a 4-point Likert scale,
with ordinal levels 0 = “not existing or insigniﬁcant”;
1 = “mild or infrequent”, 2 = “moderate or occasional”, and
3 = “severe or chronic”. The SCI-SCS includes 16 HCs, of
which 13 were included in the present study: chronic pain,
spasticity, circulatory problems, bladder dysfunction, bowel
dysfunction, contractures, urinary tract infections, autonomic dysreﬂexia, postural hypotension, injury caused by
loss of sensation, respiratory problems, pressure injuries,
and heterotopic ossiﬁcation. Sexual dysfunction was
excluded from the present study, which is concerned with a
global analysis of determinants of treatment (see section
“Statistical analysis” for details). Unlike treatment for other
HCs, morphological and physiological differences inherently explain sex differences for treatment of sexual dysfunction and require stratiﬁed analyses for males and
females. Diabetes and joint and muscle pain were also
excluded, because the SwiSCI survey used a different
response scale to capture severity of these HCs. Finally, an
item on sleep problems, which was included based
on the Brief ICF Core Set for SCI [20], completed the
set of 14 HCs for this study. A binary response scale
(response options “yes”/“no”) was used to capture whether
participants had received treatment for a reported health
condition.
Sociodemographic characteristics
The variables sex, age at questionnaire completion (in years),
and nationality (Swiss vs. non-Swiss) were included as person
factors. Participants received a questionnaire in one of three
main languages spoken in Switzerland, i.e., German, French,
or Italian, corresponding to their preference. Based on the
International Spinal Cord Society (ISCoS) recommendations
[21], age was categorized in the following groups: 16–30,
31–45, 46–60, 61–75, and 76 years or older.
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Socioeconomic factors
Socioeconomic factors were level of education and perceived ﬁnancial hardship. Education was classiﬁed according to the International Standard Classiﬁcation of Education
as years of formal education, combining school and vocational training. For bivariate and multivariate analyses,
education was recoded re-grouped into four categories:
“compulsory education ≤9 yrs.”, “vocational training 10–12
yrs.”, “secondary education 13–16 yrs.”, and “university
≥17 yrs.”. Financial hardship was operationalized with the
question “Did you experience ﬁnancial difﬁculties that
restricted your everyday life over the past four weeks?”
Answer categories were “not applicable”, “had no impact”,
“has complicated my life somewhat”, and “has complicated
my life massively”. The ﬁrst two categories indicating “no
ﬁnancial issues” were combined to create a three-level
categorical variable for use in data analysis.
SCI characteristics
Information on SCI characteristics was derived through the
self-report. SCI etiology was classiﬁed as traumatic or nontraumatic. Lesion severity was grouped according to completeness and lesion level: “paraplegia, incomplete”,
“paraplegia, complete”, “tetraplegia, incomplete”, “tetraplegia, complete”. Due to low cell counts, it was not possible to group time since injury according to ISCoS
recommendations [21], therefore the following groups were
used in analyses (in years): <6, 6–15, 16–25, and 26 years
or more.

Statistical analysis
All analyses were implemented in Stata, version 14.2 for
Windows (College Station, TX).
Descriptive statistics included raw numbers and percentages for differences in HCs and treatment across both
survey years.
The analysis of treatment of a HC was restricted to HCs
with a severity level of one to three on the 4-point Likert
scale, implying that cases with severity “0” (“not existent
or insigniﬁcant”) were excluded. Descriptive statistics on
those receiving treatment are presented across the three
levels of severity for a given HC (i.e., categories 1–3 on
the Likert scale).
The variation in reporting treatment (binary response
“yes”/“no”) across health conditions, persons and surveys,
by predictor variables was analyzed using a multilevel
mixed-effects logistic regression model with crossed random effects [22, 23]. The use of crossed random effects
accounts for sources of variance at the response level (i.e.,
reporting treatment; n = 15,016 records in multivariable

analysis) that are not hierarchically nested, including HC
(n = 14), person ID (n = 1819) and survey (2012 and 2017).
The following mixed-effects logistic model was implemented:
logitðreceiving treatmentÞjit ¼ α þ βXjit þ θjit þ ηji þ μjt þ ε

The log-odds of receiving treatment for a health condition j of person i in survey t was thus estimated, including
an overall intercept α, a vector X with a set of coefﬁcients β
representing the predictor variables (ﬁxed effects; ﬁrst column in Table 2), with three crossed error terms (or random
effects) θ, η, and μ (for health condition j in person i in
survey t), and an overall error term ε. Laplacian approximation, equivalent to adaptive Gaussian quadrature with
one integration point for each level in the model, was used
to calculate log-likelihoods. This approximation provided a
computationally fast and valid alternative to adaptive
quadrature with multiple integration, because the main
interest of the study was the ﬁxed effects rather than the
variance components, which have been reported to be more
prone to bias [24]. The analysis was on cases with complete
data, because mixed-effects regression modeling has been
shown to be robust to the issue of missing data [25].

Results
Participant characteristics
Table 1 summarizes the characteristics of the study participants. The number of participants was 1295 in 2012 and
1117 participants in 2017. The total number of unique
participants was 1819, with 593 individuals participating in
both surveys. The sample is composed predominantly of
Swiss males with an average age of 51 (2012) or 56 (2017)
years across surveys, with the largest age group between
46–60 years. Traumatic SCI was the most commonly
reported etiology (85 and 81%), and mostly incomplete
paraplegia was reported (36 and 40%). Of note, more than
96% of participants had long-standing SCI (diagnosed with
SCI for at least 2 years). While the majority of respondents
reported that they had no ﬁnancial hardship (70 and 75%),
8% in each survey indicated severe ﬁnancial hardship.
In the Survey 2012 (initial N = 1549) and Survey 2017
(initial N = 1530) the number of participants thus excluded
was 9.2% (n = 143) and 10.1% (n = 155), respectively.
From the resulting pool of 2115 unique participants (2012:
1406; 2017: 1375) with at least one report of treatment for
any given secondary health condition, 296 (14%) of participants (2012: 111 (8%); 2017: 258 (19%)) were excluded
due to missing data. Missing data categories (n, %) included
etiology (27, 1%), lesion characteristics (177, 6%), time
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Table 1 Participant characteristics, stratiﬁed by year of survey.
Patient characteristics
Overall sample statistics
N individuals
N individuals participating in both
surveys
Paramenters
Gender
Female
Male
Age at survey (years)
16–30
31–45
46–60
61–75
76+
Nationality
Non-Swiss
Swiss
Etiology
Non-traumatic
Traumatic
Lesion severity
Paraplegia, incomplete
Paraplegia, complete
Tetraplegia, incomplete
Tetraplegia, complete
Time since SCI (years)a
≤5 years
6–15
16–25
26 or more
Financial hardship
No ﬁnancial difﬁculties or not
applicable
Some ﬁnancial difﬁculties
Severe ﬁnancial difﬁculties
Education (years)
Compulsory schooling (0–9)
Vocational training (10–12)
Secondary education (13–16)
University education (17 or more)
Number of health conditionsb
1–3
4–6
7–10
11–14
Continuous parameters
Age at survey (years)
Education (years)
Time since SCI (years)

2012

Treatment for health conditions

2017

n (%)
1295 (100.0)
593 (45.8)

n (%)
1117 (100.0)
593 (53.1)

n (%)

n (%)

369 (28.5)
926 (71.5)

309 (27.7)
808 (72.3)

110
327
495
298
65

45
224
407
355
86

(8.5)
(25.3)
(38.2)
(23.0)
(5.0)

(4.0)
(20.1)
(36.4)
(31.8)
(7.7)

185 (14.3)
1110 (85.7)

176 (15.8)
941 (84.2)

193 (14.9)
1102 (85.1)

212 (19.0)
905 (81.0)

Figure 1 displays the percentage of self-reported HCs with
treatment, across survey (2012 and 2017) and by the
severity of each health condition (for numerical details see
Supplementary Table S2). For example, in 2017, 57.0% of
individuals who reported moderate chronic pain (95% CI
51.1–62.8) indicated receiving treatment, as compared to
80.1% of individuals with severe chronic pain (95% CI
75.7–84.0). The percentage of HCs for which treatment was
received varied by HC and severity. For example, urinary
tract infections were identiﬁed as the most reported health
condition, with over 90% of individuals with severe or
chronic cases receiving treatment (in both 2012 and 2017).
In comparison, severe or chronic autonomic dysreﬂexia
(50.0% in 2012, 41.3% in 2017) and sleep problems (50.3%
in 2012, 49.1% in 2017) had the lowest percentage of
treatment. Variation in treatment reporting between survey
years was minimal for most health conditions.

Percentage of receiving treatment
465
425
261
144

(35.9)
(32.8)
(20.2)
(11.1)

452
324
237
104

(40.5)
(29.0)
(21.2)
(9.3)

256
416
280
343

(19.8)
(32.1)
(21.6)
(26.5)

133
377
255
352

(11.9)
(33.8)
(22.8)
(31.5)

904 (69.8)

839 (75.1)

281 (21.7)
110 (8.5)

186 (16.7)
92 (8.2)

103
318
625
249

69
230
539
279

247
482
450
116
Median
51
13
14

(8.0)
(24.6)
(48.2)
(19.2)
(19.1)
(37.2)
(34.7)
(9.0)
(IQR)
(41–62)
(12–16)
(7–26)

165
377
438
137
Median
56
13
17

(6.2)
(20.6)
(48.2)
(25.0)
(14.7)
(33.8)
(39.2)
(12.3)
(IQR)
(46–66)
(12–16)
(8–29)

a
N (%) for <1 year since SCI diagnosis: 20 (0.8%); for <2 years:
79 (3.3%).
b

Reported having a health condition of any severity.

since SCI (120, 4%), Nationality (47, 2%), education (90,
3%), ﬁnancial hardship (87, 3%), and severity of health
condition (51, 2%) (Supplementary Table S1).

Estimates from the multilevel analysis of receiving treatment for HCs are presented in Table 2. The multivariable
analysis indicated that the likelihood of treatment increased
with age, e.g., individuals over the age of 76 were more
than two times as likely to receive treatment than those in
the youngest age group (adjusted OR 2.31, 95% CI
1.54–4.85). Swiss nationals were 22% less likely to report
treatment (OR 0.78, 95% CI 0.64–0.95). Furthermore,
individuals more than 5 years since injury had 17–28%
reduced odds of receiving treatment compared to those <5
years since SCI diagnosis, with minimally attenuated effect
sizes following full-model adjustment. The odds of receiving treatment were nearly 1.5 times higher for individuals
with severe ﬁnancial difﬁculties (OR 1.45, 95% CI
1.13–1.85). Furthermore, individuals suffering a greater
number of health conditions were more likely to indicate
receiving treatment. For example, individuals who reported
11–14 HCs were 32% more likely to receive treatment (OR
1.32, 95% CI 0.99–1.77) than individuals reporting 1–3
HCs. Finally, treatment was strongly associated with the
severity of the reported HC, with health issues in the
“severe or chronic” category showing nearly 13 times
higher odds of treatment than those in the “mild or infrequent” category.
The remaining parameters in the multivariable model,
including gender, etiology, lesion characteristics, and education were not clearly associated with treatment. Compared
to the univariable model, unadjusted ORs for these parameters were generally attenuated or showed wider 95%
conﬁdence intervals (Table 2), thus indicating the relevance
of control for confounding.
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Fig. 1 Percentage of treatment
for health conditions across
survey year and health
condition severity. Percentage
of treatment as reported in
Survey 2012 and Survey 2017
across health conditions of
increasing levels of severity
(legend bars, greyscale/color
version: white/green = "mild or
infrequent"; light grey/yellow =
"moderate or occasional"; dark
grey/red = "severe or chronic").
Health conditions are positioned
in a hierarchically descending
order in the percentage of
treatment rate within the "severe
or chronic" category. Numbers
in column label "% HC" indicate
the proportional distribution of
reported levels of severity within
HCs. For numerical detail see
supplementary Table S2.

Discussion
This study found that the percentage receiving treatment
for 14 common SCI-common secondary HCs varied
substantially with the type and severity of the HC. Among
HCs of severe or chronic nature, the reporting of treatment
ranged from at least 90% for urinary tract infections to at
most 50% for sleep problems or autonomic dysreﬂexia.
The main predictors of treatment were age, years since
injury, number of HCs reported, severity of a HC, and
ﬁnancial hardship. The impact of secondary HCs on survival and functioning in SCI is well-documented [4, 9],
but the scope of literature that explores which groups are
least likely to receive treatment remains limited. With the
constant improvement of diagnostic methods and increase
in treatment availability, at least in countries with universal health care coverage such as Switzerland, it is
imperative to identify groups that are unlikely to seek or
try to receive treatment.

Predictors of receiving treatment
Age was an important predictor for receiving treatment for
HCs, with the report of treatment showing a steady
increase from the youngest to the oldest age group. This
association is most likely explained by the common
ﬁnding that as individuals age, many report poorer health
and are more likely to develop health conditions and
complications, and therefore require more physical
assistance and help with activities of daily living [26]. The
association between vulnerability to loss of function,

physiological changes, and duration of injury in this
population, suggests the need for early preventative
measures and routine assessments to detect changes.
Thus, aging individuals may have a growing need for
frequent access to health care and supportive services—to
alleviate or minimize the effect of these changes [26].
Independent of age, and also time since injury, having a
greater number of health conditions was an additional
predictor for receiving treatment. The positive relationship between the number of health conditions and odds of
receiving treatment may be indicative of the comprehensive clinical screening and management for those with
multimorbidity [7]. Furthermore, the synergistic effects of
multiple health conditions could potentially require an
increasing need for treatment. In a similar vein, increasing
severity of health conditions was predictive of receiving
treatment, possibly suggesting that health problems with a
larger burden are more likely to prompt treatment.
Financial hardship emerged in the present study as an
additional potential determinant of receiving treatment. A
previous SwiSCI study similarly found a higher tendency
to use more health services among individuals who
reported ﬁnancial hardship [27]. The positive relationship
may support the conclusion that access to health care is
not perceived as restrained by ﬁnancial resources of persons living with SCI in Switzerland. This encouraging
ﬁnding may be partly explained by the Swiss health system, which involves an obligatory health insurance with a
minimal out-of-pocket deductible for health care expenses. In the annually renewed policy, this out-of-pocket
deductible can be increased, to receive a reduction in ﬁxed
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Table 2 Relative odds of treatment in relation to sociodemographic parameters, lesion characteristics, and number and severity of reported health
conditions.
Parameters

Univariable analysis
OR (95% CI)

a

Gender

Multivariable analysis
OR (95% CI)a

p
<0.001

0.09

Female

Ref

Ref

Male

0.72 (0.62–0.85)

0.87 (0.74–1.02)

Age (years)

<0.0001

<0.0001

16–30

Ref

Ref

31–45

1.14 (0.85–1.53)

1.09 (0.80–1.50)

46–60

1.49 (1.12–1.99)

1.28 (0.94–1.74)

61–75

2.50 (1.86–3.36)

2.08 (1.51–2.86)

76+

3.30 (2.25–4.85)

Nationality

2.31 (1.54–3.48)
<0.01

0.01

Non-Swiss

Ref

Ref

Swiss

0.73 (0.60–0.88)

0.78 (0.64–0.95)

Etiology

<0.0001

Non-traumatic

Ref

Traumatic

0.64 (0.53–0.78)

Lesion severity

0.30
Ref
0.90 (0.73–1.10)

<0.01

0.55

Paraplegia, incomplete

Ref

Ref

Paraplegia, complete

0.76 (0.64–0.90)

0.91 (0.76–1.09)

Tetraplegia, incomplete

0.98 (0.81–1.19)

1.04 (0.85–1.26)

Tetraplegia, complete

0.81 (0.63–1.03)

1.03 (0.80–1.34)

Time since SCI (years)

0.02

0.04

≤5 years

Ref

Ref

6–15

0.88 (0.72–1.07)

0.83 (0.68–1.03)

16–25

0.71 (0.57–0.88)

0.75 (0.59–0.95)

26 or more

0.83 (0.67–1.02)

Financial hardship

0.72 (0.57–0.91)
<0.0001

<0.001

No ﬁnancial difﬁculties or not
applicable

Ref

Ref

Some ﬁnancial difﬁculties

1.47 (1.25–1.74)

1.32 (1.11–1.58)

Severe ﬁnancial difﬁculties

2.01 (1.58–2.56)

Education (years)

1.45 (1.13–1.85)
<0.0001

0.16

Compulsory schooling (0–9)

Ref

Ref

Vocational training (10–12)

0.74 (0.55–0.99)

1.09 (0.80–1.47)

Secondary education (13–16)

0.56 (0.43–0.74)

0.91 (0.68–1.21)

University education (17 or more)

0.49 (0.37–0.66)

Total number of health issues reported

0.87 (0.64–1.19)
<0.0001

0.05

1–3

Ref

Ref

4–6

1.16 (0.92–1.47)

0.97 (0.76–1.24)

7–10

1.59 (1.26–2.00)

1.12 (0.88–1.42)

11–14

2.23 (1.70–2.94)

1.32 (0.99–1.77)

Severity of reported health issue

p

<0.0001

<0.0001

Mild or infrequent

Ref

Ref

Moderate or occasional

4.52 (4.05–5.05)

4.32 (3.87–4.82)

Severe or chronic

13.84 (12.13–15.79)

12.89 (11.29–14.71)

a
Odds ratios are derived from a multilevel model including 15,016 reports of treatment with crossed random effects for health condition with
person ID (1819 groups; average group size 8.3, range 1–27) and with survey (2412 groups; average group size 6.2, range 1–14).
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monthly costs, thus facilitating policy-holders to attune
anticipated expenses for health care to their ﬁnancial
situation. Yet, some ﬁnancial costs that are associated
with seeking treatment, such as traveling costs, are commonly not covered by the health or other insurances.
Therefore, the possibility of reverse causation cannot be
excluded, as out-of-pocket costs associated with seeking
treatment may have affected ﬁnancial hardship. It is
unfortunately unfeasible to obtain representative information on the individual ﬁnancial situation via self-report,
as relevant questions in the SwiSCI surveys received the
highest levels of non-response (up to 24%). To gain
insight on ﬁnancial issues, administrative data on the
socioeconomic situation of persons living with SCI would
need to be collected, which is also challenging in view of
the Swiss ethics and privacy regulations.

Strengths and limitations
It is important to discuss some of the major strengths and
limitations of the self-report of health conditions and
treatment. The questionnaire survey is, compared to other
methods, a practical and relatively cheap way to obtain
health information from a large group of individuals. We
thus characterize the ability of this study to capture data
regarding treatment of secondary HCs from a representative
cohort living with SCI in Switzerland as a notable strength
[17]. Such health information assists in identifying relevant
areas for improvement of physical health and health care, to
increase participation, QoL, and life expectancy in this
population.
Yet, the self-report of health information also comes
with major limitations that may curtail the utility of the
evidence in guiding policy interventions to improve health
care in SCI. One limitation is the inherent risk of various
forms of measurement and reporting bias [28]. The
reliability of the reports in the present study may have
suffered from recall bias. While the SCI-SCS appears a
reliable and valid scale for the reporting of health conditions over the past 3 months [19], we currently lack formal
support for the validity of the revised scale as well as for
the treatment scale. This study is also potentially subject
to sampling bias, as participation in the survey as well as
selective non-response regarding questions on HCs and
treatment may have been affected by individual health and
health care provisioning. Information bias is a further
potential limitation, as reports of health conditions and
their treatment may systematically deviate from the clinical care data, for instance in relation to health literacy.
Also, health problems of a potentially insidious nature,
such as urinary tract infections and sleep problems (e.g.,
sleep-disordered breathing), may not be apparent to the
participant prior to a clinical diagnosis and associated

therapy. Finally, predictor variables may also be subject to
reporting bias which can lead to spurious associations
with self-reports of treatment in regression analysis.
Financial hardship represents such a predictor variable in
the present study, as the positive association with treatment may reﬂect, albeit to an unknown degree, a shared
effect of psychological personal factors. Following,
between-person differences in psychological personal
factors may misguide statistical inference and has moreover been related to the so-called generalizability crisis in
the human sciences [29].
In light of these strengths and limitations, the main
value of the self-report health evidence provided by
the present study, is to indicate areas of concern that
necessitate further research. A critical next step in
advancing policy-relevant research is the validation of the
self-report using clinical data. Without such validation it
remains speculative whether HCs with poor report of
treatment reﬂect areas for improvement of clinical management or rather areas that require improvement of
health literacy regarding HCs and treatments. The selfreport data are of great value in the focusing of these
efforts. For instance, the low percentage of treatment
reported in face of highest severity level for autonomic
dysreﬂexia, sleep, and injury caused by loss of sensation
needs further investigation.

Conclusion
This community survey of persons living with SCI suggests that several HCs may frequently remain untreated.
While the percentage of treatment was consistently
highest for the highest severity level across HCs, some
HCs (e.g., autonomic dysreﬂexia and sleep problems)
showed worryingly low treatment frequency across all
levels of severity. Furthermore, a large number of HCs
with a mild or moderate level of severity are not being
treated, which may enable their evolution to more severe
conditions or complications that ultimately demand
greater treatment efforts. To deﬁne the best strategy for
improvement, an evaluation of clinical records could
provide crucial information and insight and thus inform
future interventions.

Data archiving
Owing to our commitment to SwiSCI study participants and
their privacy, datasets generated during the current study are
not made publicly available but can be provided by the
SwiSCI Study Center based on reasonable request (contact@swisci.ch).
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