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Objective: To investigate the burden of sleep problems within the Spinal Cord injured (SCI) community with
respect to the general population (GP) in Switzerland. The study further explored potential predictors for
receiving treatment for sleep problems after SCI.
Design: Cross-sectional study.
Setting: SCI community in Switzerland.
Participants: Individuals diagnosed with an SCI, aged 16 years or older that permanently reside in Switzerland
(N = 1549).
Interventions: Not applicable.
Outcome measures: Perceived sleep problems within the SCI community and GP. For those with sleep problems
and SCI, an indicator for having received treatment was measured.
Results: 58.8% of survey participants indicated having a sleep problem; 69.4% of those with a sleep problem did
not indicate receiving treatment. Amongst people living with an SCI, individuals between the ages of 46–60
years (adjusted Odds Ratio, OR = 3.07; 95% CI 1.54–6.16), participants reporting severe financial hardship
(OR = 2.90; 95% CI) 1.69–4.96, and those that indicated having pain (OR = 5.62; 95% CI 3.52–8.98) were
more likely to have a chronic sleep problem. In comparison to the Swiss GP, the prevalence of having a
sleep problem was 18% higher among persons with SCI, with the largest discrepancy for males with
paraplegia between the ages of 46–60 years (Prevalence ratio, PR = 1.28; 95% CI, 1.21–1.36).
Conclusion: Individuals with SCI experience more sleep problems compared to the Swiss GP. Findings from this
study suggest that clinical screening for sleep issues targeting high risk groups is needed to reduce the large
prevalence of non-treatment in individuals with SCI.
Keywords: Spinal cord injury, Sleep, Risk factors, Benchmarking, Self-report

Introduction
Individuals with spinal cord injuries (SCIs) have a
greater prevalence of sleep problems compared to the
general population.1,2 Reduced health, accelerated
aging, and increased mortality are commonly attributed
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to the effects of poor sleep quality, which render a substantial burden on this community.1–3 Furthermore,
considering the long-lasting impact of SCI, sleep problems likely augment the deleterious effect on health
in this population.
The SCI population is presumably more vulnerable to
sleep disorders due to patho-physiological changes following the onset of injury as well as the secondary
health conditions typically experienced (e.g. pain,
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respiratory problems). In Switzerland, healthcare services and treatment for sleep problems after SCI are in
theory available, as universal healthcare is guaranteed,4
however nearly 50% of individuals that report having
chronic sleep problems also report that they do not
receive treatment.3
Perceived sleep problems of individuals after SCI have
been previously measured by using sociodemographic
predictors and quality of life measurements.1,2
However, sleep problems in relation to socioeconomic
indicators such as education and financial hardship
have not been addressed in this community.
Furthermore, predictors for utilizing healthcare services
to treat sleep problems remain unknown. The objective
of this study is thus to investigate the sociodemographic
and socioeconomic determinants as well as health conditions associated with perceived sleep problems in the
SCI community, benchmarking estimates with the
general population in Switzerland. Furthermore, this
study investigates factors for receiving treatment for
sleep problems within the SCI community.

Methods
Design
This study employs cross-sectional data from the 2012
Community Survey of the Swiss Spinal Cord Injury
(SwiSCI) study, a population-based survey that has
been described previously.5 Eligibility criteria for
inclusion in the SwiSCI study were individuals diagnosed with an SCI aged 16 years or older with permanent residence in Switzerland. Patients with congenital
conditions leading to SCI (e.g. Spina bifida) were
excluded. Data were collected between September
2011 and March 2013.

Measures
Self-reported sleep problems and treatment of sleep problems were measured across sociodemographic and
socioeconomic characteristics as well as health conditions. “Sleep problems” were assessed by the question
“Did you experience problems sleeping within the last 3
months, and if so, indicate frequency/severity.” Sleep
problems were standardized according to the style of
the Spinal Cord Injury Secondary Conditions Scale
(SCI-SCS).6,7 Assessment of sleep problems were
measured on a 4-point Likert scale, with ordinal levels
consisting of “non-existent,” “mild/infrequent,” “moderate/occasional,”
and
“significant/chronic.”
Receiving treatment for sleep problems was assessed
with directions to “indicate whether you have received
a treatment for the health problem in the last 3
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months (e.g. medicine, surgery, physical therapy);”
answer categories were yes/no.
Demographic information included sex and age at the
time of questionnaire. Age groups were categorized
according to International Spinal Cord Society
(ISCoS) recommendations8: 16–30, 31–45, 46–60, 61–
75, 75 years or older. Due to low cell counts, the two
oldest age groups were combined (104 individuals;
6.7% of the population were over 75 years of age).
Education was grouped into four categories according
to the International Standard Classification of
Education as total years of education, which included
traditional school and vocational training. Categories
comprised of “compulsory education ≤ 9 yrs.,” “vocational training 9-12 yrs.,” “secondary education 12-16
yrs.,” and “university ≥17 yrs.”9 Financial hardship
was measured by the question “Did you experience
financial difficulties that restricted your everyday life
over the past 4 weeks?” Answer categories were “not
applicable/has no impact,” “has complicated my life
somewhat,” and “has complicated my life massively.”
SCI characteristics
Lesion severity was classified into groups of lesion level
and completeness: “paraplegia, incomplete,” “paraplegia, complete,” “tetraplegia, incomplete,” and “tetraplegia, complete.” SCI etiology was classified as
“traumatic” or “non-traumatic.” Years since injury
was combined into groups based on ISCoS recommendations and further recombined due to small cell
counts; the following groups were used: ≤ 6, 6–15, 16–
26, 26 or more years.8
Health conditions
Seven health conditions (HCs) were chosen based on an
earlier SwiSCI study that identified the prevalence of the
most commonly experienced HCs within the SCI community.3 These health conditions included: chronic
pain, spasticity, respiration problems, bladder problems,
and bowel problems. Pressure injuries were also included
and measured based on the SCI-SCS.7 Depression was
also
measured
using
the
Self-Administered
Comorbidity Questionnaire (SCQ).10
General population in Switzerland
To compare perceived sleep problems with the general
population, data from the 2012 Swiss Household
Panel (SHP) (wave 14) were utilized.11 The SHP is an
ongoing large-scale survey of individuals residing in
Switzerland. Participants in this questionnaire were
asked a variety of questions including a question pertaining to sleep problems, namely: “During the last 4
weeks, have you suffered from difficulty in sleeping, or
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insomnia?” Participants could indicate “not at all”
“somewhat” or “very much.”

Statistical analysis
All analyses were implemented using Stata version 14.2
for Windows (College Station, TX).12 Descriptive analyses include raw numbers and percentages. The mean,
standard deviation, median and interquartile range
were reported for continuous variables.
Ordered logistic regression was the original model of
choice for assessing the association of participant
characteristics with severity of sleep problems.
However, testing of modeling assumptions revealed
that the proportional odds assumption was violated,
deeming this approach inappropriate. Stereotype logistic
regression was opted for as an alternative, because it
imposes ordered constraints to a multinomial model,
without imposing proportional odds. Model fit is optimized by imposing common parameter estimation for
outcome levels that are indistinguishable.13 Stereotype
logistic regression was used to evaluate associations of
ordinal levels of sleep problems to demographic, economic, SCI-characteristics. The “non-existent” and
“mild/infrequent” sleep problem categories were constrained after performing adjusted Wald tests, which
indicated no difference between categories. The combined “none/mild” sleep problem category formed the
baseline reference group. Global significance testing
derived P-values and 95% confidence intervals (CI).
To derive adjusted estimates for the relationship
between the study’s chosen determinants and sleep problems, a regression model that included sociodemographic
characteristics,
SCI-characteristics,
socioeconomic characteristics, as well as secondary
health conditions was developed. Considering that
socioeconomic characteristics and health conditions
potentially mediate the relationship with sleep problems,
effects sizes for sociodemographic parameters and SCI
characteristics were also derived unadjusted for socioeconomic characteristics and health conditions as supplementary analysis. Estimates from the latter model
could facilitate comparability with future studies targeting basic demographics and SCI features only.
The population distribution of individuals that indicated having a sleep problem were assessed across
receiving treatment or not. Participants that indicated
having any level of sleep problem (“mild/infrequent”
“moderate/occasional”
“chronic/severe”)
were
included in this analysis. Logistic regression was performed to assess the relative odds of receiving treatment
for an existing sleep problem. A supplementary analysis
also provided estimates for demographics and SCI

characteristics that were unadjusted for socio-economic
parameters and health conditions.
The unadjusted prevalence of having a sleep problem
in the SCI cohort with reference to the general population in Switzerland was assessed using prevalence
ratios comparing sex and age.14 The adjusted prevalence
ratio of having a sleep problem compared to the general
population in Switzerland was estimated with negative
binomial regression, standardized for age and sex.
Prevalence ratios were estimated to gauge sleep problems in the SCI population compared to the general
population.
To account for bias due to unit nonresponse (non-participation of individuals), inverse probability weights as
sampling weights were used in all regression analyses.15
Sampling weights were derived from a propensity score
analysis on the non-response population from a previous
study on health conditions with SCI.3 Item nonresponse (incomplete response of participants on
survey) was accounted for through forest-imputed
data.16

Results
Characteristics of the study population
Descriptive characteristics of the 1549 study participants
are presented in Table 1. The majority of individuals
were male (71.5%) and the average age was 52.3 years.
69.2% of participants had a paraplegia, with approximately 60% classified as having incomplete lesions.
Over three-quarters of participants reported a traumatic
SCI etiology. The median time since injury was 14 years.
A quarter of participants reported living with SCI for
more than 25 years (25.1%). Pain and spasticity were
the two most frequently reported secondary health conditions, each comprising nearly three-quarters of the
population. Approximately 30% of participants indicated having at least some financial difficulties. Over
half the population indicated having a sleep problem,
with 14.6% (n = 212) of individuals reporting a
chronic or severe sleep problem (Table 1).

Predictors for having sleep problems within the
SCI population
Results from the multivariable analysis on socio-demographic characteristics and their associations with sleep
problems are presented in Table 2. Individuals in the
“46-60 years” age category indicated the highest relative
odds to sleep problems and were estimated to have over
a three times greater odds (OR = 3.07; 95% CI, 1.54–
6.16) of having a chronic sleep problem with reference
to the youngest age group. Individuals who have had
an SCI between 6–15 years revealed higher associations
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Table 1 Characteristics of study participants (n = 1549).
n (%)

Characteristics [missing]
Sex
Male
Female
Age at questionnaire
16–30
31–45
46–60
≥61
SCI Type [12]
Paraplegia
Tetraplegia
Completeness [9]
Incomplete
Complete
Lesion severity [12]
Paraplegia, Incomplete
Paraplegia, Complete
Tetraplegia, Incomplete
Tetraplegia, Complete
Etiology [15]
Traumatic
Non-traumatic
Years since injury [27]
≤6 years
6–15 years
15–25 years
≥26 years
Years of Education [32]
Compulsory (≤9 years)
Vocational (10–12 years)
Secondary (13–16 years)
University (≥17 years)
Financial hardship [70]
Non-existent
Mild
Severe
Health conditions
Pain [104]
Spasticity [113]
Respiration problems [102]
Bladder problems [122]
Bowel problems [105]
Pressure injury [163]
Depression [75]
Sleep problems [93]
Not Existent
Mild/Infrequent
Moderate/occasional
Chronic/Severe
Continuous variable [missing]
Age at injury, years
Years since injury [27]

1107 (71.5)
442 (28.5)
129 (8.3)
377 (24.3)
571 (36.9)
472 (30.5)
1,063 (69.2)
474 (30.8)
894 (58.1)
646 (42.0)
577 (37.5)
486 (31.6)
314 (20.4)
160 (10.4)
1,202 (78.4)
332 (21.6)
363 (23.4)
473 (30.5)
325 (21.0)
388 (25.1)
143 (9.4)
377 (24.9)
721 (47.5)
276 (18.2)
1,031 (69.7)
320 (21.6)
128 (8.7)
1,058 (73.2)
1,062 (74.0)
340 (23.5)
922 (64.6)
956 (66.2)
481 (34.7)
230 (15.6)
600 (41.2)
303 (20.8)
341 (23.4)
212 (14.6)
Mean (SD); median (IQR)
52.3 (14.8); 52.0 (42–63)
16.8 (12.7); 13.5 (6–25)

to both moderate and chronic sleep problems. However,
lesion severity was not associated to sleep problems.
Further testing on separated injury groups
(“Paraplegia/Tetraplegia”) and completeness of lesion
categories (“Complete/Incomplete”) confirmed that
there was no suggestion of statistical correlation
between lesion severity and perceived sleep problems.
Financial hardship was highly associated with severity of sleep problems. Those that indicated severe
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financial limitations were nearly three times (OR =
2.90; 95% CI, 1.69–4.96) more likely to experience
chronic sleep problems in comparison to the reference
group (Table 2). Additionally, those who reported
mild financial hardship had nearly doubled odds
(OR = 1.83; 95% CI, 1.28–2.62) of having chronic
sleep problems. However, education level was not
associated with having sleep problems.
Estimates from the multivariable analysis on health
conditions and sleep problems are also presented in
Table 2. The adjusted odds for having chronic sleep problems compared to having no sleep problems was over
five times greater for individuals who suffer with
chronic pain (OR = 5.62; 95% CI, 3.52–8.98), and
over 2.5 times greater in people who indicate having
depression (OR = 2.55; 95% CI, 1.67–3.89).
Respiration, bladder, and bowel problems were also
strongly associated with sleep problems. To illustrate
the association of health conditions to sleep problems,
a marginal plot of estimated differences are depicted in
Figure 1. Chronic pain, respiratory problems and
depression contributed most to marginal differences in
sleep problems.
Supplementary Table 1 shows the relative odds of
having sleep problems from a regression model that
included sociodemographic and SCI characteristics
only. Comparison with the fully adjusted model (Table
2) showed that particularly the effect sizes for age were
attenuated by the inclusion of socio-economic parameters and health conditions. For instance, in individuals aged 46–60, the odds ratio for having a chronic
sleep problem declined from 4.13 to 3.07.

Treatment of sleep problems within the SCI
population
Almost 70% (n = 561) of the individuals that identified
having a sleep problem did not receive treatment for
their issue (Supplementary Table 2). The odds of receiving treatment for sleep problems are presented in
Table 3. The odds of receiving treatment for sleep problems nearly doubled for individuals that indicated
having severe financial hardship compared to no financial hardship. Additionally, individuals with depression
were nearly three times more likely to receive treatment
for sleep problems (OR = 2.82; 95% CI, 1.90–4.17)
compared to those without depression (Table 3). The
relative odds derived from the model that only included
sociodemographic and SCI characteristics show that the
effect sizes for sex and age were also attenuated by the
inclusion of socio-economic parameters and health conditions (Supplementary Table 3).
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Table 2

Adjusted odds ratios (OR) for having a sleep problem within the SCI population.

Characteristics
Sex
Female
Male
Age at Questionnaire
16–30
31–45
46–60
≥61
Lesion Severity
Paraplegia, Incomplete
Paraplegia, Complete
Tetraplegia, Incomplete
Tetraplegia, Complete
Etiology
Traumatic
Non-traumatic
Years since injury
≤6 years
6–15 years
15–25 years
≥26 years
Years of Education
Compulsory (≤9 years)
Vocational (10–12 years)
Secondary (13–16 years)
University (≥17 years)
Financial hardship
Non-existent
Mild
Severe
Health conditions‡
Pain
Spasticity
Respiration problems
Bladder problems
Bowel problems
Pressure injury
Depression

Moderate compared to None/Mild

Chronic compared to None/Mild

Ref.
0.70 (0.50–0.98)

Ref.
0.59 (0.42–0.83)

Ref.
1.40 (0.68–2.91)
2.13 (1.03–4.39)
2.01 (0.99–4.07)

Ref.
1.66 (0.82–3.36)
3.07 (1.54–6.16)
2.81 (1.42–5.58)

Ref.
0.73 (0.49–1.07)
0.93 (0.60–1.43)
1.18 (0.67–2.07)

Ref.
0.62 (0.42–0.92)
0.89 (0.59–1.35)
1.27 (0.73–2.22)

Ref.
0.89 (0.60–1.33)

Ref.
0.85 (0.57–1.25)

Ref.
1.43 (0.90–2.25)
1.49 (0.88–2.53)
1.36 (0.84–2.22)

Ref.
1.70 (1.11–2.59)
1.81 (1.10–2.97)
1.59 (0.99–2.55)

Ref.
0.73 (0.42–1.26)
0.81 (0.49–1.35)
0.88 (0.49–1.58)

Ref.
0.62 (0.36–1.07)
0.73 (0.44–1.21)
0.83 (0.47–1.48)

Ref.
1.50 (1.04–2.17)
2.05 (1.15–3.66)

Ref.
1.83 (1.28–2.62)
2.90 (1.69–4.96)

3.20 (1.89–5.40)
1.15 (0.77–1.71)
1.87 (1.26–2.76)
1.69 (1.14–2.50)
1.48 (0.98–2.24)
0.92 (0.65–1.29)
1.88 (1.19–2.97)

5.62 (3.52–8.98)
1.23 (0.84–1.80)
2.53 (1.76–3.63)
2.18 (1.51–3.13)
1.80 (1.23–2.61)
0.88 (0.63–1.22)
2.55 (1.67–3.89)

P
<0.01
<0.01

0.03

0.41

0.06

0.32

<0.0001

<0.0001
0.28
<0.0001
<0.0001
<0.01
0.44
<0.0001

Note: Adjusted ORs are derived from stereotype logistic regression with the collapsed category “None/Mild” sleep problems category
after performing adjusted Wald Test and are indicated as the reference.
*P-values were generated from adjusted Wald-tests.
‡
Reference category for health conditions are having “no issue.”

Comparison with the general population
The overall unadjusted prevalence ratio of having a
sleep problem in the SCI population compared to the
general population in Switzerland was 1.54 (95% CI,
1.46–1.62), presented in Table 4. Prevalence ratios estimated from the Swiss GP adjusted for age and sex indicated that males have a 1.87 (95% CI, 1.61–2.17) times
greater prevalence of sleep problems compared to
females. Meanwhile individuals aged 46–60 were estimated to have an adjusted prevalence of 1.56 (95% CI,
1.20–2.03) times higher compared to individuals in the
youngest age group. Prevalence ratios were elevated
for individuals with a paraplegia, indicating a 1.4
times greater prevalence of sleep problems compared
to those with a tetraplegia (Table 4). Prevalence differences of sleep problems by age and sex are illustrated

in Figure 2. Men with a paraplegia between the ages
of 46–60 had the greatest difference in prevalence in
sleep problems at 28% (95% CI, 21–36%). On average,
the overall rate of people having a sleep problem with
SCI was 18% greater compared to the general
population.

Discussion
Although self-reported sleep problems are a subjective
measure of health, a recent study identified perceived
sleep problems to be highly related to subjective wellbeing and moderately related to objective sleep problems within a healthy population.17 Therefore,
findings from this study are important indicators of
the SCI population’s sleep experience. The current
study identified a high prevalence of self-reported
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Table 3 Adjusted odds ratios (OR) for receiving treatment for
sleep problems.
Characteristics

Figure 1 Marginal prediction of health conditions to chronic
sleep problems. The marginal prediction plot of estimated
differences of health conditions over the ordinal levels of sleep
problems. Circles and corresponding lines represent the
marginal differences of the odds ratio and the 95% CI of the
health condition for chronic sleep problems.

sleep problems within the SCI population. Sleep problems varied according to both age and sex. Within
the SCI population, women reported more moderate
and severe sleep problems compared to men. However,
with reference to the Swiss GP, the prevalence of
having sleep problems was elevated in males and in individuals between the ages of 46–60 years. Financial hardship was also highly associated with having sleep
problems within this community. Additionally, several
concomitant health conditions indicated a greater propensity of moderate and chronic sleep problems. In comparison to the general population in Switzerland, the
overall rate of sleep problems is elevated in the SCI
population.

Sleep problems within SCI community
Given the nature of self-reported sleep problems, it
should be kept in mind that subjective sleep problems
may include a multitude of underlying medical issues
and that characteristics of subgroups with a higher risk
reported may be determined by association rather than
by medical causality. Self-reported sleep problems may
reflect genuine sleep problems in addition to other
health problems a person has experienced.
Few studies on sleep problems after SCI have identified an association between economic factors and selfreported sleep problems.1,2 Estimates from this study
revealed that financial hardship was an indicator of individuals with more severe sleep problems. This could be
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Sex
Female
Male
Age at Questionnaire
16–30
31–45
46–60
≥61
Lesion Severity
Paraplegia, Incomplete
Paraplegia, Complete
Tetraplegia, Incomplete
Tetraplegia, Complete
Etiology
Traumatic
Non-traumatic
Years since injury
≤6 years
6–15 years
15–25 years
≥26 years
Years of Education
Compulsory (≤9 years)
Vocational (10–12 years)
Secondary (13–16 years)
University (≥17 years)
Financial hardship
Non-existent
Mild
Severe
Health conditions
Pain
Spasticity
Respiration problems
Bladder problems
Bowel problems
Pressure injury
Depression

Odds Ratio
OR (95% CI)

P
0.11

Ref.
0.74 (0.51–1.07)
0.02
Ref.
1.83 (0.77–4.36)
2.81 (1.21–6.52)
3.20 (1.35–7.61)
0.04
Ref.
0.70 (0.46–1.07)
1.38 (0.87–2.18)
1.31 (0.76–2.28)
0.38
Ref.
1.21 (0.79–1.88)
0.87
Ref.
1.01 (0.64–1.60)
0.99 (0.57–1.70)
0.84 (0.50–1.41)
0.92
Ref.
0.85 (0.45–1.61)
0.82 (0.45–1.48)
0.88 (0.45–1.73)
0.02
Ref.
1.44 (0.98–2.11)
1.93 (1.15–3.25)
1.50 (0.92–2.43)
0.86 (0.55–1.32)
0.98 (0.67–1.45)
1.24 (0.83–1.84)
0.86 (0.58–1.29)
1.20 (0.85–1.70)
2.82 (1.90–4.17)

0.10
0.49
0.93
0.29
0.47
0.30
<0.0001

*OR are derived from individuals that indicated having a sleep
problem.

due to enhanced personal burdens, both mental and
material that individuals with financial problems often
experience. Interactions between sleep problems and
socioeconomic inequalities are likely complex, however
it is well-documented that individuals belonging to
lower socioeconomic levels generally report reduced
overall health and higher rates of mortality.18,19
Contemporary literature cites health inequities as a critical barrier to healthy aging,20 potentially playing a role
in reduced sleep quality in individuals within our
sample.
Multiple health conditions indicated a greater odds of
having sleep problems. Results are consistent with other
studies that observe chronic pain, depression, respiration, bladder, and bowel problems to be associated
with sleep problems.1,21 Although the directionality of
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Table 4 Unadjusted and adjusted prevalence ratio (PR) of
reporting sleep problems standardized to age and sex-specific
rates of the general population.*
Characteristics
Sex
Female
Male
Age at
Questionnaire
16–30
31–45
46–60
≥61
Lesion Level
Tetraplegia
Paraplegia

Unadjusted
PR (95% CI)

Adjusted PR†
(95% CI)

P
<0.0001

1.45 (1.34–1.58)
Ref.
1.82 (1.69–1.95) 1.87 (1.61–2.17)
<0.0001
1.66 (1.38–2.00)
Ref.
1.58 (1.40–1.78) 1.42 (1.06–1.89)
1.57 (1.44–1.70) 1.56 (1.20–2.03)
1.36 (1.24–1.49) 1.00 (0.77–1.29)
<0.0001
1.50 (1.38–1.64)
Ref.
1.56 (1.47–1.65) 1.35 (1.15–1.58)

*Source of general population data: Swiss Household Panel
(SHP).
†
Adjusted PR and 95% CI were estimated from a negative
binomial regression model with an offset derived from a sex and
age-specific rate of sleep problems in the general population.
The overall unadjusted prevalence ratio of having a sleep
problem was (PR = 1.54; CI 1.46–1.62).

influence between problems sleeping and other health
conditions is difficult to determine, the physiological
consequences of reduced sleep have been shown to
impact a myriad of systems within the body.
Therefore, the accumulation of risk associated with
having multiple comorbidities can have a profound
impact on the overall life-course of an individual with
SCI.22
Secondary health conditions and financial hardship
potentially mediated the relationship between age and

sleep problems. This interpretation is prompted by the
attenuated effect sizes for age in the fully adjusted
model (Table 2), and also supported by previous evidence that the prevalence of most health conditions3
as well as financial hardship18 is associated with age in
the Swiss SCI community. Yet, a formal evaluation by
means of causal mediation analysis23 of supposed pathways in sleep problems that involves demographic variables, health conditions and financial hardship awaits
the collection of longitudinal data.

Factors for receiving treatment for sleep problems
Just over a third of individuals that report having a sleep
problem also indicate receiving treatment in the present
study. Given the high prevalence of individuals who
identify their condition as untreated, patients with SCI
should be routinely screened for sleep problems, e.g.
insomnia, sleep-disordered breathing,24,25 especially
considering that sleep problems may be a induced by a
serious health condition. The potential barriers for
receiving treatment for sleep problems in this community could be connected to individuals’ lack of knowledge on treatment options, access to treatment, or the
clinicians lacking awareness of the problem.26 In
addition, patients may be primarily focused on
another medical problem such as pain, bladder or
bowel problems, while being unaware that these health
conditions may also impact sleep quality and could be
treated in a purely symptomatic way. Conversely,
pharmacological effects or interactions between treatments for other conditions may potentially play a role

Figure 2 Additional prevalence of having a sleep problem compared to the general population (GP) in Switzerland. The difference in
prevalence for having a sleep problem in the SCI population compared to the general population in Switzerland. Prevalence
differences are age and sex standardized. Males are indicated in gray with females in white.

The Journal of Spinal Cord Medicine

2020

7

Buzzell et al. Perceived sleep problems after spinal cord injury in Switzerland

in sleep disturbance or influence whether a person
receives treatment.27
Estimates in the current study indicated that males
less frequently obtained treatment for their sleep issue.
These results could potentially be reflective of men’s
greater affinity to obstructive sleep apnea, which may
not present with obvious symptoms.28 A further potential explanation could be that men exhibit less treatment-seeking behaviors compared to women.29 Males
in the SCI community may go undiagnosed and/or
untreated for their sleep problems within the SCI population for considerable lengths of time, which could
potentially impact their long-term health and survival.
Consistent with previous studies, older age was associated to receiving treatment for sleep problems.30
Additionally, individuals with higher lesion levels were
associated with receiving treatment for sleep problems.
Furthermore, those with depression had greater odds
for receiving treatment for sleep problems, which may
be linked as treatment for depression, anxiety and
sleep are often related, especially for those with sleep
problems due to insomnia.31

Benchmarking self-reported sleep problems with
the Swiss GP
Sleep problems are a frequently reported health problem
in the general population and are evidenced to contribute to reduced wellbeing and heightened mortality.32
Similar to findings from other countries,33 evidence
from our study suggests that individuals with SCI
experience a greater burden of sleep problems,1,2 indicating that subjective sleep problems are an important
health concern impacting the SCI population. This
study identified men between the ages of 46–60 years
with a paraplegia to be particularly vulnerable for selfreported sleep problems, indicating a target population
of individuals that should be screened for sleep intervention. Given the potential bias of measuring self-reported
sleep problems, benchmarking with the general population in Switzerland allowed for a comparative evaluation of perceived sleep problems.

Study limitations
Limitations of this current study include the cross-sectional design, results are therefore not reflective of individual effects. Severity and treatment of sleep problems
were subjectively reported by participants, introducing
the potential for recall bias. Also, divergence in the
assessment of self-reported sleep problems between the
SCI population and the GP with respect to item specification (worded as “sleep problems” in the SCI community and “difficulty sleeping” in the GP) and in
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particular recall period (3 months in the SCI population
compared to 4 weeks in the GP) may have affected estimated differences in prevalence. However, we consider it
unlikely that the difference in method may fully account
for the substantially elevated prevalence of sleep problems in SCI, as survey research generally indicates
limited impact of recall time on individuals’ response.34
Moreover, respondents generally report their general
perceived health impression, rather than their health in
a given time frame.35 Sleep problems by nature are
known to impair cognitive functioning, which could
have resulted in the inability to participate in the
survey or limit the participants’ ability to accurately
perform the survey.36,37 Furthermore, individuals may
have reported their perceived treatment effect; if they
are not consciously aware of their treatment effect and
not experiencing problems sleeping in their daily life.
This may explain why individuals with paraplegia
report more sleep problems compared to tetraplegia.
Other individuals might not experience sleep problems,
yet remain undiagnosed with a major sleeping disorder,
common in some cases, due to sleep-related breathing
problems.25
Despite the limitations of the current study, findings
expand the current understanding of the potential
impact of financial hardship, and health comorbidities
have in connection to sleep problems within the SCI
population. The study population is based from a
large community sample and includes a comprehensive
set of parameters in relation to sleep problems.
Furthermore, data from this study were quality assessed,
by matching criteria to medical records, and was confirmed to be highly accurate, ensuring the accuracy of
responses. Additionally, item and unit non-response
were corrected for, minimizing bias.

Conclusion
This study provides the first community-based estimates
of perceived sleep problems in Switzerland, revealing the
enhanced burden of sleep problems experienced in the
SCI community compared to the general population,
and identifying multiple population groups that experience a heightened vulnerability to sleep problems.
Given the high prevalence of untreated sleep problems,
focus should be applied to the sleep problems experienced within this community, especially when considering the burden imposed by SCI itself, regarding
professional and everyday requirements. Treatment of
sleep problems could potentially improve the functioning-adjusted life-years in individuals with SCI in
addition to benefiting overall quality of life. This study
facilitates the development of targeted health policy

Buzzell et al. Perceived sleep problems after spinal cord injury in Switzerland

and clinical strategies that aim to reduce the burden of
sleep problems in individuals within the SCI
community.

Data archiving
Due to our commitment to SwiSCI study participants
and their privacy, datasets generated during the
current study are not made publicly available. The
SwiSCI study centre requires on behalf of the SwiSCI
Study Group contact prior to any planned data usage
(contact@swisci.ch).
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