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Abstract
Study design Observational study.
Objectives To determine the prevalence, predictors, and consequences of self-reported service needs among community-
dwelling persons with SCI.
Setting Community-based, Switzerland.
Methods Participants were 490 people who took part in the health services module of the Swiss Spinal Cord Injury Cohort
Study (SwiSCI) 2012 community survey. We determined the prevalence of 20 service needs and the extent to which they
were unmet. Predictors and consequences of service needs were examined with multiple regression analyses.
Results High-prevalence needs (e.g., general health care, accessible housing) exhibited a high level of fulfillment.
Conversely, less prevalent service needs (e.g., peer support, support for family caregivers) showed lower levels of fulfill-
ment. Across three specific service domains (peer support, support for family caregivers, sports activities), lower household
income predicted most consistently a higher likelihood of unmet needs. The total number of expressed needs was higher in
non-Swiss nationals, persons with complete para- or tetraplegia and lower income individuals. Being female, French
language region and lower household income predicted more total unmet needs. Increased expressed and unmet service
needs were associated with lower life satisfaction.
Conclusions Service needs with a high prevalence seem to be adequately met by the current service provision system.
However, rehabilitation professionals should remain alert to clients’ specific and cumulative unmet needs, in particular with
respect to less common ones, and their impact on successful community reintegration and life satisfaction.

Introduction

In order to fully participate in society on an equal basis with
others and to achieve and maintain high levels of well-
being, persons with a disability require various kinds of
assistance and support to address their health condition-
related needs in different areas of life [1, 2]. For persons
with spinal cord injury (SCI), previous studies have iden-
tified a broad array of health condition-related needs [3–5].
However, even in countries with generally high service
provision levels and individualized care, unmet needs in
domains such as attendant care, accessible housing, assis-
tive devices, transportation, leisure activities or sexuality
were found to be relatively prevalent [6–14].

Several studies investigated satisfaction with available
services [9, 12, 15], main providers of particular services
[12], preferred channels of service provision [6], barriers
to needs being met [6, 12], and impact on quality of life
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[9, 16]. For example, in a Dutch study 45% of respondents
gave a score of 4.5 or more out of 5 with regard to their
general satisfaction with available services, regardless of type
of injury, age, education, and income [9]. By contrast, levels
of satisfaction with service delivery procedures turned out to
be lower, especially in persons with a complete as compared
to an incomplete injury. In terms of barriers to needs being
met, Cox et al. [6] identified limited local SCI-specialized
knowledge and inadequate funding as major obstacles in an
Australian sample, and a majority of the Canadian partici-
pants in Noreau et al. [12] completely disagreed with the
statement that the process of getting one’s needs met
regarding accessible housing (64%) and income support
(50%) was easy. With regard to potential consequences of
unmet needs and gaps in health care and social service pro-
vision, Sweet et al. [16] found a direct positive association
with the frequency of secondary health conditions, such as
bowel-bladder complications and pressure ulcers, and a direct
negative association with quality of life.

It warrants highlighting that comparisons of results
across studies are often hampered owing to differences in
how the service need information was elicited and how gaps
in the fulfillment of such needs were operationalized. Fur-
thermore, to address the shortage of evidence documenting
service needs, and whether they are being met, more large-
scale, nation-wide surveys such as presented in Noreau
et al. [13] are needed. Even in the case of a high-resource
country such as Switzerland there are currently no reliable
data available on the type and prevalence of service needs
among community-dwelling persons with SCI. A cross-
national study involving four European countries included
merely 27 participants from Switzerland and did not report
results for individual countries [17].

The objective of this study was to investigate how well
existing support service systems in a highly developed
country such as Switzerland meet perceived needs after
rehabilitation among people with SCI and what the asso-
ciated antecedents and consequences of potential gaps are.
By broadening the empirical evidence base, the study
intended to provide a solid foundation for further improving
current service provision systems. More specifically, the
aims of this study were:

(1) to assess the relationship between prevalence and
level of fulfillment of specific service needs of
community-dwelling persons with SCI;

(2) to determine sociodemographic and injury-related
predictors of expressed and unmet service needs,
both for selected specific and aggregated needs;

(3) to determine the association of total number of
expressed and unmet service needs with life satisfac-
tion adjusted for sociodemographic and injury-related
covariates.

Methods

Study design

We used cross-sectional observational data of community-
dwelling participants.

Participants

The study sample originated from the 2012 community
survey conducted as part of the Swiss Spinal Cord Injury
Cohort Study (SwiSCI) [18]. The SwiSCI target population
comprised all persons age 16 or older, with a traumatic or
non-traumatic SCI diagnosis and permanent Swiss resi-
dency [18]. Persons with congenital conditions, neurode-
generative disorders and Guillain-Barré syndrome were
excluded. The sampling frame consisted of records from
specialized SCI rehabilitation clinics and patient organiza-
tions. The initial eligible population comprised 3144 per-
sons. Of the 1549 SwiSCI participants who had completed
an earlier questionnaire covering functioning, health con-
ditions, environmental and personal factors, 580 randomly
selected persons were invited to answer additional questions
related to health services.

Variables

Service needs

Drawing on previous research [9–11, 13], we assessed per-
ceived needs as dependent variables (aim 1 and 2) by means
of 20 items covering domains such as “accessible housing”,
“SCI-specialized health care”, “peer support” or “support for
family caregivers”. After clarifying that “coverage of a need”
should be interpreted as “the actual need” and not “a per-
ceived legal entitlement”, and that service provision could
involve both private and government means, participants
were asked: “How well is your current need covered in the
following life areas?”. The available answer options were
“not at all”, “to a small extent”, “to some extent”, “to a large
extent”, “completely”, and “I don’t have such a need”. The
obtained information on service needs was further processed
as follows. First, we created a variable indicating the degree
of need fulfillment by assigning the value range 0–4 to the
above first five answer categories. Second, we created two
dichotomous variables that indicated (a) whether a respon-
dent had a specific need or not (expressed need), and if so, (b)
whether the need was met or not (unmet need). The answer
categories “not at all”, “to a small extent”, and “to some
extent” were considered as indicating the existence of an
unmet need. The expressed need information was used to
determine need prevalence (0–100%). Third, based on these
two dichotomized variables, we derived two additional
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variables indicating the cumulative presence of service needs,
i.e., the total number of expressed and the total number of
unmet needs of a respondent (range 0–20). In deriving the
total number of expressed service needs we assumed that if a
person did not provide any information on a specific need this
may reasonably be interpreted as an indication that the par-
ticular need was not present. These variables served as both
dependent (aim 2) and independent (aim 3) variables.

Sociodemographic and injury-related factors

We included gender, age at the time of the survey, nation-
ality (Swiss vs. non-Swiss), education (years), current living
arrangement (alone vs. not alone), household income (a
seven-point scale ranging from < CHF 1500 to > CHF 9000
treated as an interval-scaled variable), and questionnaire
language (German, French, Italian) as a proxy for geo-
graphical location within Switzerland as potential socio-
demographic explanatory variables for expressed and unmet
needs. Injury-related factors included time since SCI onset,
injury severity (incomplete paraplegia, complete paraplegia,
incomplete tetraplegia, complete tetraplegia) and cause of
SCI (traumatic vs. non-traumatic).

Life satisfaction

Life satisfaction as an outcome variable (aim 2) was evaluated
by asking participants the following question: “In general,
how satisfied are you with your life if 0 means ‘not at all
satisfied’ and 10 means ‘completely satisfied’?” [19].

Data analysis

Statistical analyses were performed using Stata/MP 14.1 for
Windows and R 3.2.1. A descriptive analysis of partici-
pants’ characteristics and of the prevalence and fulfillment
levels of their service needs was conducted. For prevalence
data, the confidence intervals were calculated with the logit-
transform method [20]. Further, we plotted service need
prevalence (range 0–100%) against average degree of need
fulfillment (range 0 [not at all] to 4 [completely]) and
marked the respective means in the scatterplot, thus defining
four quadrants. The south-west and the south-east quadrants
are of particular interest because they represent service
needs with below average fulfillment levels and, in the latter
case, with an above average prevalence. For the two work-
related service needs only respondents of employable age
were included in the analysis. The association between
prevalence and fulfillment levels was assessed by means of
Spearman’s rho.

We used fixed effects multiple regression models to
examine potential antecedents and consequences of service
needs, entering all variables in one step. To evaluate pre-
dictors for specific expressed and unmet service needs, we
applied logistic regression. To account for potential over-
dispersion of the count data, total number of expressed and
total number of unmet needs were analyzed with negative
binomial regressions [21], yielding adjusted incidence rate
ratios for the sociodemographic and injury-related pre-
dictors. The adjusted effects of total expressed and of total
unmet service needs on life satisfaction were assessed by
means of linear regression. Visual inspection indicated that

Table 1 Sample characteristics (n= 490)

Categorical variables [n missing] n %

Gender [0]

Male 348 71.0

Female 142 29.0

Living alone [10]

No 367 76.5

Yes 113 23.5

Language region [0]

German 342 69.8

French 125 25.5

Italian 23 4.7

Nationality [11]

Swiss 441 92.1

Non-Swiss 38 7.9

Household income [24]

<CHF 1500 11 2.4

CHF 1500–3000 37 7.9

CHF 3000–4500 86 18.5

CHF 4500–6000 134 28.8

CHF 6000–7500 67 14.4

CHF 7500–9000 63 13.5

>CHF 9000 68 14.6

Currently employed [1]a

No 137 42.8

Yes 183 57.2

Type of SCI cause [5]

Non-traumatic 113 23.3

Traumatic 372 76.7

Injury severity [4]

Paraplegia, incomplete 190 39.1

Paraplegia, complete 147 30.2

Tetraplegia, incomplete 105 21.6

Tetraplegia, complete 44 9.1

Continuous variables [n missing] Mean SD

Age at time of survey (years) [0] 55.4 15.1

Age at SCI onset (years) [12] 38.7 18.2

Time since SCI (years) [12] 16.5 13.1

Education (years) [9] 13.4 3.1

aOnly persons of working age included
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after taking squares to address the left skewness of the
dependent variable, the linear regression model assumptions
of linearity and normality of the residuals were met. Cal-
culated variance inflation factors suggested absence of
multicollinearity. Robust standard errors were applied in
order to address potential issues of heteroscedasticity.

Missing data were handled as follows. To account for
unit nonresponse, we used sampling weights in all regres-
sion analyses, calculated as the inverse of the propensity
score of participation in the survey module focusing on
health services [18]. The mean-standardized sampling
weights ranged from 0.4 to 2.0, suggesting no undue
influence of individual participants [18]. We addressed item
nonresponse by imputing missing values in the covariates,
using a random forest technique implemented in R [22].

Results

Of the 492 persons who eventually participated, two
respondents with missing data on all service needs items

were excluded, leaving the present study sample of 490
participants.

Respondent characteristics

Table 1 provides an overview of selected sociodemographic
and injury-related characteristics of the study participants.
Overall, participants were predominantly male (71.0%), had
an average age of 55.4 years, with 13.4 years of formal
education. In terms of household income, 2.4% fell into the
lowest, 28.8% in the middle, and 14.6% in the highest
income group. Of those respondents who were of employ-
able age at the time of the survey, 57.2% were gainfully
employed. A majority of the respondents lived with para-
plegia (69.3%), 76.7% had sustained a traumatic SCI and
mean time since injury was 16.5 years.

Prevalence and level of fulfillment of service needs

With regard to the prevalence and fulfillment level of spe-
cific service needs, Table 2 and Fig. 1 indicate that general
health care (#8: 92.8%), equipment and technical aids (#5:
87.3%) as well as SCI-specialized health care (#9: 85.9%)
were the three most prevalent needs. By contrast, the three
least prevalent ones were job training (#15: 32.5%), voca-
tional counseling (#14: 33.0%) and peer support (#16:
36.5%). In terms of service need fulfillment, the highest
average scores were for general health care (#8: 3.3),
accessible housing (#1: 3.1) and short-distance transporta-
tion (#6: 3.0). The lowest scores emerged for peer support
(#16: 1.1), support for family caregivers (#20: 1.7) and
psychological counseling (#13: 1.7). Figure 1 also shows
that most service needs fell either into quadrant B or D, only
two service needs (sports activities, holiday trips) fell into
quadrant C. This was reflected in a statistically significant
positive correlation between service need prevalence and
average fulfillment level (n= 20, rho= 0.859, p < 0.001).

Figure 2 shows the frequency distributions of the total
number of expressed (right panel) and the total number of
unmet (left panel) service needs reported by participants.
Eleven persons indicated no service needs whatsoever,
whereas 39 indicated that they had needs in all 20 covered
areas. The average number of expressed needs was 12.4
(median: 13). With regard to the total number of unmet
needs (after dichotomization), 93 persons indicated no
unmet service needs at all, whereas one person reported
having unmet needs in all 20 areas. The average number of
unmet needs was 5.5 (median: 4).

Predictors of expressed and of unmet service needs

Drawing on the results presented in Fig. 1 and focusing on
needs with below average fulfillment levels and
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comparatively high prevalence, we selected the three spe-
cific areas of #16 peer support, #20 support for family
caregivers, and #18 sports activities for further analysis. For
a combined view across all 20 domains, we investigated
predictors of total number of expressed needs and of total
number of unmet needs.

Expressed service needs

French and Italian language region as well as non-Swiss
citizenship were associated with a higher expressed need for
peer support and living alone with a lower need (model 1 in
Table 3). An expressed need for support for family care-
givers (model 2) was positively associated with French
language region, non-Swiss citizenship and with incomplete
or complete tetraplegia; negative associations were found
for household income and a traumatic SCI etiology. The
odds for expressing a need related to sports activities (model
3) were reduced for older respondents and for longer time
since SCI onset. With regard to the total number of
expressed needs (model 4), having non-Swiss citizenship
and complete paraplegia or complete tetraplegia were
positively and household income negatively associated. All
models were statistically significant, with pseudo-R2 ran-
ging from 0.02 (model 4) to 0.10 (model 1).

Unmet service needs

Being female, age at time of survey and years of education
were positively associated with having an unfulfilled need
for peer support (see model 1 in Table 4), whereas house-
hold income showed a negative association. An unmet need

regarding support for family caregivers (model 2) was
positively associated with education years and negatively
with household income. Female gender, higher age at time
of survey and French language region predicted a higher
likelihood for an unmet need for sports activities (model 3),
whereas household income and time since SCI onset
exhibited a negative association. With regard to the total
number of concurrent unmet needs (model 4), having a
French or Italian language background, female gender and
non-Swiss citizenship were positively associated, whereas
household income and time since SCI showed a negative
impact. All models were statistically significant, with
pseudo-R2 ranging from 0.02 (model 4) to 0.28 (model 1).

Impact of total number of expressed and unmet
service needs on life satisfaction

With regard to the potential impact that an accumulation of
service needs might have on life satisfaction, we found that
the effect of total number of expressed needs on life satis-
faction squared was negative (coeff.(b)=−1.54; p < 0.001;
95% CI: −2.02,−1.05) (see supplementary Table S1). Of
the other socio-demographic and injury-related predictors
included in the regression, only non-Swiss citizenship had a
statistically significant negative and time since SCI a posi-
tive association with the outcome. The overall model was
significant (F(14,456), p < 0.0001), with an adjusted R2 of
0.20. Total number of unmet needs (coeff.(b)=−1.65; p <
0.001; 95% CI: −2.19,−1.10) was likewise negatively
related to life satisfaction squared. Non-Swiss citizenship
showed a negative and time since SCI onset and traumatic
etiology a positive association with the outcome. The
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overall model was significant (F(14,456), p < 0.0001), with
an adjusted R2 of 0.21.

Discussion

In this study we examined the prevalence, determinants and
consequences of specific as well as cumulative expressed
and unmet service needs of persons with SCI living in the
community in Switzerland. For the 20 service needs, we
found a statistically significant high positive correlation
between need prevalence and average level of need fulfill-
ment. Furthermore, there were no clear instances of service
needs with simultaneously a very high prevalence and a
particularly low average fulfillment level. Taken together,
these results may suggest that the existing service provision
system had indeed identified and addressed the most
important needs in the past. However, less prevalent needs
are also more easily overlooked, even as they can still be
important to the affected persons.

Furthermore, there clearly remains room for improve-
ment as only two service needs (#8 general health care
and #1 accessible housing) reached an average fulfillment
score of more than 3 (= to a large extent). Moreover, there
were a number of needs, most notably #16 peer support,

that fell below an average score of 2 (= to some extent)
and whose prevalence ranged between 33% and 55%. In
terms of potential predictors of specific and total expres-
sed and unmet service needs, language region, household
income, injury severity, gender, and nationality exhibited
most frequently statistically significant associations.
However, model fit was generally low, pointing to the
importance of other explanatory factors not included
in the models. With regard to the potential impact of the
total number of expressed and the total number of unmet
needs, we found a negative adjusted association with life
satisfaction.

Prevalence and level of fulfillment of service needs

The most and the least frequently endorsed service
needs identified in our study mirror similar findings of a
small-scale [23] and a large-scale [13] survey among per-
sons with SCI living in Canada, a country of comparable
socio-economic development status as Switzerland. For
instance, among people with a traumatic SCI etiology,
92.6% indicated a need for equipment and technical aids
and 90.0% for general health care. Conversely, only 31.5%
stated a need for SCI peer support and 33.2% for job
training [13].

Table 3 Predictors of expressed service needs

(1) (2) (3) (4)

#16 Peer support (OR) #20 Support for family
caregivers (OR)

#18 Sports activities (OR) Number of expressed needs
(IRR)

Gender (male as reference)

Female 1.30 [0.82,2.06] 0.81 [0.52,1.28] 1.19 [0.73,1.94] 1.08 [0.99,1.18]

Nationality (Swiss as reference)

Non-Swiss 2.80* [1.24,6.32] 2.69* [1.09,6.62] 2.43 [0.78,7.55] 1.28** [1.09,1.51]

Age at time of survey (in 10 years) 0.93 [0.80,1.08] 1.05 [0.90,1.24] 0.84* [0.71,1.00] 0.97 [0.94,1.00]

Education (in years) 1.06 [0.98,1.14] 0.99 [0.92,1.06] 1.00 [0.93,1.08] 1.01 [0.99,1.02]

Current living arrangement (not-alone as reference)

Alone 0.60* [0.36,0.99] 0.61 [0.37,1.03] 0.84 [0.50,1.42] 0.97 [0.88,1.07]

Household income 0.88 [0.76,1.01] 0.86* [0.74,0.99] 1.13 [0.98,1.32] 0.97** [0.94,0.99]

Questionnaire language (German as reference) 0.006a <0.001a 0.436a 0.935a

French 1.91** [1.19,3.06] 2.74*** [1.63,4.60] 0.73 [0.43,1.22] 0.99 [0.89,1.09]

Italian 2.70* [1.07,6.79] 1.78 [0.60,5.21] 0.71 [0.24,2.09] 1.02 [0.84,1.25]

Injury severity (paraplegia, incomplete as reference) 0.408a <0.001a 0.298a <0.001a

Paraplegia, complete 1.47 [0.88,2.47] 0.85 [0.51,1.42] 1.60 [0.88,2.90] 1.28*** [1.16,1.42]

Tetraplegia, incomplete 0.92 [0.51,1.66] 2.38** [1.32,4.30] 0.96 [0.52,1.74] 1.13 [0.99,1.28]

Tetraplegia, complete 1.21 [0.55,2.68] 3.99** [1.67,9.54] 0.93 [0.39,2.20] 1.35*** [1.19,1.53]

Cause of SCI (non-traumatic as reference)

Traumatic 0.69 [0.39,1.22] 0.54* [0.31,0.93] 1.74 [0.97,3.12] 0.93 [0.84,1.04]

Time since SCI onset (in 10 years) 0.85 [0.70,1.04] 1.04 [0.87,1.24] 0.82* [0.68,0.99] 1.02 [0.99,1.06]

N 471 476 476 490

McFadden’s pseudo-R2 0.06 0.10 0.06 0.02

p <0.001 <0.001 0.006 <0.001

OR odds ratio, IRR incidence rate ratio, 95% confidence intervals in brackets
ap-values derived from global Wald χ2 tests; constants omitted

*p < 0.05, **p < 0.01, ***p < 0.001
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Predictors of expressed and of unmet service needs

We identified a number of factors associated with expressed
and/or unmet needs, albeit with low model fit. More spe-
cifically, French language region had a positive association
with expressing a need for peer support and for support for
family caregivers but did not have a significant effect on
unmet needs in these domains. By contrast, French lan-
guage region increased the likelihood of an unmet need in
the area of sports activities and predicted a larger total
number of unmet needs. Although these results could
merely reflect translation issues or cultural discrepancies in
perceived service needs, they might also point to potential
regional differences in the provision of services for persons
with SCI which may warrant further research. For instance,
variations in the health care utilization patterns of persons
with SCI had previously been found across 45 Swiss
regions [24].

Injury severity was associated with a need for support for
family caregivers (with people with tetraplegia being jux-
taposed with people with paraplegia) and total number of
expressed needs (with complete being juxtaposed with
incomplete), but did not show an impact on unmet needs,
neither single nor aggregate. This might suggest that
although persons with a more severe disability require a
broader range of services, the service provision system does
cater to these needs in no less a way than the needs of
persons with less severe lesions. This result is largely in line
with Noreau et al. [12] who found that across their 13
covered domains there were more frequent differences
between lesion groups with regard to expressed needs rather
than met needs.

Whereas gender was not associated with expressed
needs, female respondents were more likely to indicate
unmet needs regarding sports activities and peer support
and also tended to report a higher total number of unmet
needs. This appears at variance with findings by Sweet et al.
[25] where in a recursive partitioning analysis only the total
number of unmet SCI-related service needs was predictive
of a (un)fulfilled need for peer support.

Non-Swiss citizenship predicted a larger and household
income a smaller total number of expressed service needs,
and the direction of their impact on the three individual
expressed needs was consistent but not always significant.
Household income, however, showed in addition a reliably
significant negative association with the three specific
unmet needs as well as with the total number of unmet
needs. This is in tune with previous research findings which
showed that whereas higher income groups were more
likely to report that their needs were met than lower income
groups, income showed a less consistent association with
expressed needs [12]. These results suggest that despite the
comparably comprehensive social security coverage in

Switzerland there remains an economic gradient. They also
raise the question of whether eligible persons are suffi-
ciently aware of the availability of the services and direct
financial support provided by non-governmental organiza-
tions such as the Swiss Paraplegic Foundation.

Impact of cumulative expressed and unmet service
needs on life satisfaction

The established negative association of total number of
expressed needs and total number of unmet needs with life
satisfaction is consistent with previous research involving
both people with SCI [9, 16], and people with other health
conditions such as traumatic brain injury [26, 27] and
cancer [28]. More specifically, using a structural equation
modeling approach, Sweet et al. [16] found a direct negative
effect of the two latent constructs “unmet vital needs” (e.g.,
general health care; accessible housing) and “unmet
developmental needs” (e.g., emotional counseling; peer
support) on quality of life defined as satisfaction in various
areas of life. However, conceptually and given the cross-
sectional design of our and the cited studies, we cannot rule
out the possibility that it was life satisfaction that exerted an
influence on the appraisal of perceived service needs. Fur-
thermore, there might also have been an underlying com-
mon cause at work that was not controlled for in the models
(e.g., personal factors such as positive/negative mood) and
that could account for the (spurious) association.

Limitations

Apart from the inherent shortcomings of a cross-sectional
study design in terms of attribution of causality and the
difficulties of generalizing the present results to other
countries with different social insurance and service provi-
sion systems, two additional limitations need to be high-
lighted. First, although it seems natural to rely on
participants’ subjective service needs appraisals in order to
identify potential gaps, such self-reported information might
be prone to over- and underreporting. For effective planning
and delivery of participation-enhancing services for
community-dwelling persons with SCI it would be essential
to have additional professional assessments of service needs
and their fulfillment. Second, the utility of our results is
circumscribed by the fact that we did not have information
on the perceived quality of and satisfaction with currently
provided services.

Conclusions

Service needs with a high prevalence among community-
dwelling persons with SCI living in Switzerland seem to be
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adequately met by the current service provision system.
However, rehabilitation professionals should remain alert to
clients’ specific and cumulative unmet needs, in particular
with respect to less common ones, and their impact on
successful community reintegration and life satisfaction.

Data archiving

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