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Abstract 

Background: Evidence suggests that the socioeconomic status (SES) affects individuals’ health service utilization. 
Spinal cord injury is a condition that often leads to physical impairments and enhanced health care needs. It therefore 
presents an informative and yet under‑researched case in point to investigate social inequalities in health service uti‑
lization. This study aims to describe associations between SES and health service utilization in adults with spinal cord 
injury from Switzerland.

Methods: We use cross‑sectional data from 1,294 participants of the Swiss Spinal Cord Injury Cohort Study commu‑
nity survey 2017. SES was operationalized with education, household income, perceived financial hardship, subjective 
status, and granting of supplementary financial benefits. Health service utilization was assessed with information on 
visits to 13 different health care providers and four health care institutions (inpatient stays, outpatient clinics, emer‑
gency departments, specialized spinal cord centers) during the past 12 months. The dichotomized outcomes on ser‑
vice utilization (visited vs. not visited) were regressed on SES indicators, including adjustments for sociodemographics, 
lesion characteristics, and health status.

Results: Persons with higher SES reported higher likelihood for specialist, dentist, and dental hygienist visits and 
reported utilizing a larger number of different care providers. Further, specific SES indicators were associated with cer‑
tain care provider visits (i.e., higher education and subjective status: higher odds for pharmacist visits; higher income: 
higher odds for natural healer visits; higher subjective status: higher odds for chiropractor visits; supplementary ben‑
efit granting: higher odds for general practitioner and home care service visits). We found statistically non‑significant 
trends towards lower likelihood for inpatient stays, outpatient clinic and emergency department visits and enhanced 
likelihood for specialized spinal cord‑center visits in higher SES groups.

Conclusions: This study generally supports the claim that basic health care provision is guaranteed for all patients 
with spinal cord injury in Switzerland, independently of their SES. However, social inequalities were still observed 
for the utilization of specific providers, such as oral health care providers. Given that oral health is key for health 
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Background
Equity in access to health care services is an important 
policy objective and a key indicator of health system 
performance in OECD countries, proclaiming equal 
access to health care for everyone based on their needs, 
irrespective of their socioeconomic status (SES) [1, 2]. 
Despite this claim, previous research demonstrated that 
health service utilization is not equally distributed across 
different SES groups. A study using data from 18 selected 
OECD countries observed for nearly all countries that 
persons with higher income more often consulted spe-
cialists, more often visited dentists, and reported more 
cancer screenings than persons with lower incomes, even 
after adjustment for differences in health care needs [3]. 
Likewise, a systematic review of 26 studies from coun-
tries with universal health coverage confirmed that spe-
cialist hospital services were more often used by persons 
with higher income, taking into account differential 
health needs across SES groups [4]. Similar findings were 
reported for the SES indicator occupational status, as a 
study based on six waves of the Spanish National Health 
Survey showed that persons with non-manual occupa-
tions were more likely to visit specialized services and 
dentists, but were less likely to visit general practitioners 
and emergency departments than persons with manual 
occupations [5].

Despite the fact that Switzerland is a high-income 
country with universal health coverage and a highly 
developed social welfare system, social inequalities in 
health service utilization were also observed for the Swiss 
context [6–12]. Studies report different patterns of uti-
lization across SES groups [6–8, 10–12], but also pro-
vide evidence for income inequalities in unmet health 
care needs [9]. Available studies are however restricted 
to specific SES indicators, such as the granting of social 
benefits, education and/or income, or and did not adjust 
findings for social inequalities in health care needs [6]. 
As it is widely recognized that the different SES indi-
cators assess different dimensions related to distinct 
health-related resources and are oftentimes inconsist-
ently or weakly to moderately correlated within individu-
als [13], it is important to study different SES indicators 
separately to disentangle underlying mechanisms linking 
them to service utilization patterns. Of note, this study is 
solely focused on the investigation of socioeconomic dif-
ferences in health service utilization and not so on other 

dimensions of inequalities, such as gender, race, ethnicity 
or age.

In this study, we aim to contribute to current evidence 
on socioeconomic inequalities in health service utiliza-
tion in Switzerland, focusing on persons with enhanced 
health care needs, namely persons with spinal cord 
injury (SCI). Persons with SCI sustain a complete or par-
tial loss of sensory and motor function below the lesion 
level, putting constraints on their health and functioning, 
which ultimately considerably increases their need for 
health care. For the SCI population in Switzerland, sev-
eral studies already detailed on health service utilization 
[14–17], but associations with SES have not been investi-
gated with the exception of one study documenting more 
general practitioner visits in lower income groups [16]. 
However, those results were not adjusted for different 
health care needs across SES groups. The objective of the 
present study is to describe social inequalities in health 
services utilization in a population-based sample of per-
sons with SCI in Switzerland. More specifically, we aim 
to examine associations of the SES indicators education, 
household income, perceived financial hardship, subjec-
tive social status, and granting of supplementary benefits 
with visits to 13 specific health care providers and four 
health care institutions.

Methods
Design and participants
We used cross-sectional data from the second pop-
ulation-based community survey of the Swiss Spinal 
Cord Injury Cohort Study (SwiSCI), including commu-
nity-dwelling Swiss residents aged over 16  years with 
traumatic or non-traumatic SCI [18]. Persons with con-
genital conditions leading to SCI, neurodegenerative 
disorders, and Guillain-Barré syndrome were excluded 
from the study. Participants were recruited based 
on databases from the Swiss Paraplegic Association 
(organization representing people with SCI), ParaHelp 
(SCI home care service) and the four specialized SCI-
centers in Switzerland. Recruitment and data collec-
tion were performed between March 2017 and March 
2018 and the survey included two questionnaires that 
were sent to participants with an interval of 4–6 weeks. 
The invited source population included 3,959 eligible 
persons, whereby 1,294 persons completed both ques-
tionnaires (response rate 32.7%) [18]. Participants were 
offered paper-and-pencil or online questionnaires, 

maintenance in persons with spinal cord injury, specific interventions to enhance regular dental check‑ups in lower 
SES groups are highly recommended.
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or telephone interviews and the questionnaires were 
available in the tree official Swiss languages (German, 
French, Italian). Further details on the design of the 
SwiSCI cohort study, the recruitment outcomes, partic-
ipation rates, and non-response bias in the community 
survey 2017 can be found elsewhere [18–20].

Measures
Socioeconomic status
Besides the traditional SES indicators education and 
household income, we also included more subjec-
tive SES indicators perception of financial hardship 
and subjective social status as well as information on 
whether people are granted supplementary financial 
benefits as an objective indicator of enhanced poverty 
risk. Education was operationalized with information 
on the highest educational attainment and was recoded 
into the four categories primary or lower second-
ary; upper secondary; short-term tertiary; and middle 
or long-term tertiary education. The mean reported 
household income was matched to the income distribu-
tion in deciles at the Swiss population level to describe 
a persons’ relative income position weighted by the 
household size, as described elsewhere in detail [21]. 
Financial hardship was evaluated with an item from 
the Nottwil Environmental Factors Inventory [22] on 
the impact of problematic financial situations on par-
ticipants life during the past month (not applicable, no 
influence, made my life a little harder, made my life a lot 
harder). A 3-categorical variable was used for analysis, 
including the categories ‘not applicable or none’, ‘some’, 
and ‘massive financial hardship’. Financial hardship has 
previously been associated with different health indi-
cators in persons with SCI in Switzerland [23, 24]. The 
MacArthur Scale of Subjective Social Status was used 
to measure the subjective perception of one’s social 
status represented by a 10-rung ladder [25], which 
has been repeatedly associated with health indicators 
in general population samples [26, 27]. Participants 
crossed the rung on which they would place them-
selves and higher values indicate a higher subjective 
social status. In Switzerland, the supplementary bene-
fits assist people who cannot cover the minimum living 
costs with other forms of income (e.g. from paid work, 
disability or old age pension). Information on the grant-
ing of supplementary benefits is gathered with an item 
asking participants about the composition of their cur-
rent income, whereby those who indicated that supple-
mentary benefits are part of their income were coded 
with ‘supplementary benefits’ and others with ’no sup-
plementary benefits’.

Health service utilization

Visits to health care providers Information on the visit 
of 15 different health care providers during the past 
12 months were assessed as dichotomous variables (vis-
ited vs. not visited): general practitioner; SCI-specialist; 
other specialist; dentist; dental-hygienist; psychologist; 
occupational therapist; physiotherapist; chiropractor; 
masseur; natural healer; pharmacist; Spitex (Swiss home 
care service), speech therapist and midwife. Informa-
tion on the visits of speech therapists and midwives were 
excluded from analysis due to low prevalence of utiliza-
tion (1.2% and 5.0% of the sample, respectively). We cre-
ated a variable indicating the number of different health 
care providers visited during the past 12  months by 
summing up all the visited providers included in analy-
sis (range 0–13). The item listing the 15 health care pro-
viders also included a free text response to list additional 
health care providers and a response option ‘no health 
care provider visited’. The low number of persons that 
indicated not having visited any health care provider in 
the past 12 months (n = 11) precluded us from studying 
associations between not having visited health care pro-
viders and SES indicators. Persons who did not check the 
box ‘no health care provider visited’, did not check any of 
the health care providers, and left the free text response 
blank, were assigned a missing value.

Visits to health care institutions Information on inpa-
tient stays, visits to outpatient clinics, unplanned vis-
its to emergency departments, and visits to special-
ized paraplegic centers during the past 12 months were 
used to assess the use of health care services in the past 
12 months (dichotomous, ‘yes’ vs. ‘no’).

Covariates
Age, gender, SCI severity (incomplete paraplegia; com-
plete paraplegia; incomplete tetraplegia; complete tetra-
plegia), time since injury, and car driving time to closest 
SCI-center in minutes were used as potential confound-
ers. Given that persons from lower SES have a higher 
disease burden, adjusting for differences in health service 
needs is an important prerequisite to adequately reflect 
SES-patterns in health service utilization. We there-
fore include secondary health conditions, mental health 
and comorbidities as indicators for health status to be 
included as covariates. Mental health was assessed with 
the 5-item SF-36 Mental Health Index (MHI-5, version 
2) [28], assessing the frequency of emotional states in the 
past four weeks on a 5-point scale (0 = all of the time to 
4 = none of the time). The raw score was transformed to a 
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0–100 scale according to established guidelines [28]. Sec-
ondary health conditions were measured using the Spinal 
Cord Injury Secondary Conditions Scale (SCI-SCS) [29]. 
The SCI-SCS assessed the burden of 14 secondary health 
conditions that are commonly diagnosed in persons with 
SCI over the past three months on a 4-point scale (0 ‘not 
existing or insignificant’; 1 ‘mild or infrequent’, 2 ‘mod-
erate or occasional’, 3 ‘severe or chronic’). A sum score 
ranging from 0–42 was built for analysis. Comorbidities 
were assessed with three dichotomous items on the pres-
ence or absence of cancer, coronary heart disease, and 
diabetes from the Self-Administered Comorbidity Ques-
tionnaire [30].

Statistical analysis
All analyses were conducted using STATA Version 
16.0 for Windows (College Station, TX, USA). We first 
describe the distribution of variables of interest. Sec-
ond, logistic regressions were used to explore asso-
ciations between SES and health service utilization. We 
report odds ratios (OR) and 95% confidence intervals 
(CI) and respective p-values from global tests. Two sub-
sequent models were run: 1) unadjusted, 2) adjusted 
for the covariates age, gender, SCI severity, time since 
injury, driving time to closest SCI-center, and health sta-
tus including the indicators secondary health conditions, 
mental health, and comorbidities. The continuous vari-
ables income deciles (range 1–10) and subjective social 
status (range 1–10) were used as categorical variables in 
sensitivity analysis using four groups to identify poten-
tially non-linear trends. Statistically significant linear 
trends were largely confirmed in the analysis using cat-
egorical predictors (results not shown).

To assess potential bias due to missing values, analy-
ses were repeated with complete and imputed data in 
sensitivity analysis. Missing values were imputed with 
multiple imputation (MI) by chained equations on 20 
imputed datasets [31], assuming that data were missing 
at random. Descriptive results are shown based on com-
plete data, results from regression modelling are based 
on imputed data.

Results
Table 1 shows basic characteristics of the study popula-
tion. Participants were predominantly male (71.1%), with 
mean age of 56.4  years. Incomplete paraplegia was the 
most frequent (42.6%) and complete tetraplegia the least 
frequent SCI severity (7.7%). On average, participants 
lived 18.8 years with SCI. The average car driving time to 
a specialized SCI-center was around 38 min. On average, 
participants scored 12.5 on the secondary health condi-
tions scale (range 0–42), 73.3 on the mental health scale 
(range 0–100) and indicated on average 0.2 comorbidities 

(range 0–3). Around 17.3% of the sample reported lower 
secondary, 44.5% higher or post-secondary, 18.3% short 
tertiary and 20.0% tertiary education as highest educa-
tional level. Participants scored their subjective status on 
average with 5.6 on the 1–10 scale, 7.3% indicated expe-
riencing financial hardship and 7.9% of the sample was 
granted supplementary benefits.

Figure 1 displays the proportion of persons having vis-
ited the specific health care providers and institutions 
during the past 12 months. A large majority of the sam-
ple visited general practitioners, followed by physiothera-
pists, dentists, specialists, and dental hygienists. Around 
four out of 10 persons visited SCI-specialists and phar-
macists, and about one fifth of the sample indicated visits 
by home care services or having visited masseurs. Occu-
pational therapists, natural healers, psychologists, and 
chiropractors were visited by a smaller proportion of the 
sample. Only one out of hundred participants indicated 
having not visited any health care provider during the 
past 12 months. Over half of the sample visited a special-
ized SCI-center or an outpatient clinic, almost one third 
of the sample reported an inpatient stay, and one fifth 
indicated having visited an emergency department dur-
ing the past 12 months.

Socioeconomic status and visits to different health care 
providers
Table 2 shows adjusted associations of the SES indicators 
with visits to 13 different health care providers and the 
total number of visited care providers (unadjusted asso-
ciations can be found in Additional  file 1). We observe 
positive associations between education and visits to 
SCI- and other specialists, dentists, dental hygienists, and 
pharmacists. Increased household income was related 
to more visits to dentists, dental hygienists, and natural 
healers. Persons with no or only some financial hardship 
reported more visits to dental hygienists as compared to 
those with massive financial hardship. Persons who were 
granted supplementary benefits were more likely to visit 
general practitioners and to receive support from a home 
care service, but were less likely to visit SCI-specialists 
and dental hygienists than persons not being granted 
supplementary benefits. Higher subjective social status 
was associated with higher likelihood to visit SCI-spe-
cialists, dentists, dental hygienists, chiropractors, and 
pharmacists. Visits to physiotherapists, occupational 
therapists, masseurs and psychologists were not related 
to any of the SES indicators. Overall, results indicate 
that persons with higher SES tend to visit more different 
health care providers (p < 0.05 for education, income, and 
subjective social status). Results from full case analyses 
and results from imputed datasets were compared and 
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no relevant differences between the two strategies were 
detected.

Socioeconomic status and visits to different health care 
institutions
Table  3 shows unadjusted and adjusted associations 
between the different SES indicators and visits to four 
health care institutions. We observe a tendency towards 
lower likelihood for inpatient stays, outpatient clinic, and 
emergency department visits, and a slightly enhanced 
likelihood to visit a specialized SCI-center in persons 
with higher SES. However, besides the decreased odds to 
visit an outpatient clinic in persons without supplemen-
tary benefits as compared to those with supplementary 
benefits, associations were above the conventional level 
of statistical significance (p>0.05) for all SES indicators 
after adjustment of potential confounders.

Discussion
This study provides initial evidence for social inequali-
ties in the utilization of some specific health providers 
and institutions within a population of people with physi-
cal impairments due to SCI in Switzerland. However, we 
generally find that the basic health care provision is guar-
anteed in this wealthy country, and that social inequali-
ties were only observed for specific care providers. Most 
prominent social inequalities were found for the visits to 
specialists, dentists, and dental hygienists, with persons 
from higher SES groups reporting higher likelihood for 
having visited those providers in the past 12  months. 
Moreover, we observed that persons with higher educa-
tion reported more visits to pharmacists, persons with 
higher income more visits to natural healers, and per-
sons with higher subjective social status more visits to 
chiropractors. Also, persons granted supplementary ben-
efits were more likely to visit general practitioners and 

Table 1 Description of the SwiSCI study population 2017

Abbreviations: IQR Interquartile Range, SCI Spinal Cord Injury, SD Standard Deviation

Variables
[% of missing values in total sample]

Total (n = 1,294)

N (%) Mean (SD); median (IQR)

Demographic characteristics
 Male gender [0] 920 (71.1)

 Age in years [0] 56.4 (14.4); 57 (46–67)

 Distance to closest SCI‑center (min by car) [1.6] 38.1 (21.0); 35 (22–52)

Lesion characteristics
 Years since injury [6.1] 18.8 (13.1); 15.8 (7.7–27.5)

 Severity of the spinal cord injury [9.3]

  Incomplete paraplegia 500 (42.6)

  Complete paraplegia 324 (27.6)

  Incomplete tetraplegia 260 (22.2)

  Complete tetraplegia 90 (7.7)

Health status
 Secondary conditions, range 0–42 [25.3] 12.5 (6.9); 12 (7–17)

 Mental health, range 0–100 [5.1] 73.3 (17.7); 78 (62–88)

 Comorbidities, range 0–3 [3.2] 0.2 (0.5); 0 (0–0)

Socioeconomic status
 Highest education [3.2]

  Compulsory 217 (17.3)

  Upper or post‑secondary 557 (44.5)

  Short tertiary 229 (18.3)

  Tertiary 250 (20.0)

 Household income deciles, range 1–10 [23.4] 4.3 (2.7); 4 (2–6)

 Financial hardship [3.0]

  None 962 (76.7)

  Some 201 (16.0)

  Massive 92 (7.3)

 Subjective social status, range 1–10 [4.7] 5.6 (1.9); 6 (4–7)

 Granted supplementary benefits [0] 102 (7.9)
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receiving support from home care services and persons 
with higher SES tended to visit a larger number of differ-
ent health care providers. In contrast, we found statisti-
cally non-significant trends towards lower likelihood for 
inpatient stays, outpatient clinic, and emergency depart-
ment visits and enhanced likelihood to visit a specialized 
SCI-center in higher SES groups. Effects of the perceived 
financial hardship on health service utilization was more 
volatile and mostly statistically insignificant. Although 
this study did not detect pronounced social inequalities 
other than in the utilization of specialists and dental care 
providers, findings nevertheless highlight the importance 
of including different SES indicators in research that aims 
to identify drivers of inequalities in health service utili-
zation in people with SCI, as different SES dimensions 
relate to different resources important for health service 
utilization. SES-indicator specific findings are discussed 
and interpreted in the following paragraph.

In line with previous studies [3–5, 7, 32], we found 
an increased likelihood for specialist visits in higher 
SES groups. Earlier findings suggested that increased 
awareness for the importance of own health, enhanced 
cultural capital and larger social networks leading to 
better navigation in the complex health system, and dif-
ferences in information policies of general practitioners 
might contribute to the inequalities in specialist visits 
[7]. Increased awareness and higher health literacy in 
higher SES groups [33, 34], might present the critical 
arguments for the utilization of yearly routine medical 

check-ups, which are often performed by specialists in 
Switzerland and thus explain enhances specialist vis-
its. Also, previous studies support the notion that pre-
ventive screenings are more prevalent in higher SES 
groups [35, 36]. Our finding that higher SES groups 
report higher odds for dentists and dental hygienist 
visits confirms a well-known phenomenon [11, 12, 37, 
38]. Besides the fact that visits to dentists and dental 
hygienists are usually not covered by health insurance 
and thus reinforcing income inequalities in utilization, 
similar arguments can be used to explain the differ-
ences in utilization as other preventive medical treat-
ments. It is however important to mention that the 
costs for dental care of persons with supplementary 
benefits are covered by the health insurance. The lower 
likelihood to visit dental hygienists can thus not be 
explained by the scarcity of financial resources, but is 
probably due to other factors, such as limited aware-
ness for the importance of oral health or difficulties in 
overcoming environmental barriers (e.g., lack of trans-
portation, no wheelchair accessible dental surgery). 
Further, it might even be the case that persons with 
supplementary benefits are not aware that the costs 
are overtaken by the insurance, or that bureaucratic 
barriers in the reimbursement of costs hinder people 
in utilizing this service. Persons with SCI are particu-
larly vulnerable to poor oral health and poor oral health 
can have drastic effects on the immune system or the 
development of pressure ulcers [39, 40]. Therefore, 

Fig. 1 Percentage of persons having visited respective health care providers (light grey) or institutions (darker grey) during the past 12 months



Page 7 of 12Fekete et al. International Journal for Equity in Health           (2022) 21:94  

Ta
bl

e 
2 

A
dj

us
te

d 
as

so
ci

at
io

ns
 b

et
w

ee
n 

in
di

ca
to

rs
 o

f t
he

 s
oc

io
ec

on
om

ic
 s

ta
tu

s 
an

d 
vi

si
ts

 t
o 

sp
ec

ifi
c 

he
al

th
 c

ar
e 

pr
ov

id
er

s: 
O

dd
s 

ra
tio

 (O
R)

 a
nd

 9
5%

 c
on

fid
en

ce
 in

te
rv

al
s 

(C
I) 

fo
r 

th
e 

lik
el

ih
oo

d 
to

 v
is

it 
sp

ec
ifi

c 
pr

ov
id

er
s 

an
d 

co
effi

ci
en

ts
 (c

oe
ff

) a
nd

 9
5%

 C
I f

or
 th

e 
to

ta
l n

um
be

r o
f p

ro
vi

de
rs

 v
is

ite
d 

du
rin

g 
th

e 
pa

st
 1

2 
m

on
th

s 
by

 in
di

ca
to

rs
 o

f t
he

 s
oc

io
ec

on
om

ic
 

st
at

us

G
en

er
al

 
pr

ac
tit

io
ne

r
SC

I-
sp

ec
ia

lis
t

O
th

er
 

sp
ec

ia
lis

ts
D

en
tis

t
D

en
ta

l 
hy

gi
en

is
t

Ph
ys

io
-

th
er

ap
is

t
O

cc
up

at
io

na
l 

th
er

ap
is

t
Ch

iro
pr

ac
to

r
H

om
e 

ca
re

 
se

rv
ic

e

M
as

se
ur

Ph
ar

m
ac

is
t

N
at

ur
al

 
he

al
er

Ps
yc

ho
lo

gi
st

N
° o

f 
di

ffe
re

nt
 

he
al

th
 

ca
re

 
pr

ov
id

er
s 

vi
si

te
d 

(r
an

ge
 

0–
13

)
O

R 
(9

5%
 C

I)
O

R 
(9

5%
 

CI
)

O
R 

(9
5%

 
CI

)
O

R 
(9

5%
 

CI
)

O
R 

(9
5%

 
CI

)
O

R 
(9

5%
 

CI
)

O
R 

(9
5%

 C
I)

O
R 

(9
5%

 C
I)

O
R 

(9
5%

 
CI

)

O
R 

(9
5%

 
CI

)
O

R 
(9

5%
 C

I)
O

R 
(9

5%
 

CI
)

O
R 

(9
5%

 C
I)

Co
eff

 
(9

5%
 C

I)

H
ig

he
st

 e
du

ca
tio

n
 

Co
m

‑
pu

ls
or

y
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f

 
H

ig
he

r 
se

co
nd

ar
y

1.
09

 
(0

.6
7–

1.
77

)
1.

22
 

(0
.8

7–
1.

72
)

1.
61

 (1
.1

4–
2.

27
)

1.
20

 
(0

.8
5–

1.
70

)

2.
12

 
(1

.5
1–

2.
97

)

1.
27

 (0
.8

9–
1.

80
)

1.
25

 (0
.7

9–
1.

98
)

1.
58

 
(0

.6
6–

3.
76

)
1.

06
 

(0
.7

1–
1.

59
)

1.
41

 
(0

.9
0–

2.
20

)

1.
40

 
(0

.9
9–

1.
99

)
1.

44
 

(0
.8

6–
2.

42
)

0.
99

 
(0

.5
4–

1.
81

)
0.

64
 

(0
.3

2–
0.

97
)

 
Sh

or
t 

te
rt

ia
ry

1.
63

 
(0

.8
9–

2.
99

)
1.

43
 

(0
.9

6–
2.

15
)

2.
07

 (1
.3

7–
3.

13
)

1.
61

 
(1

.0
7–

2.
43

)

2.
89

 
(1

.9
3–

4.
32

)

1.
18

 (0
.7

8–
1.

77
)

1.
11

 (0
.6

4–
1.

92
)

2.
92

 
(1

.1
5–

7.
40

)
1.

05
 

(0
.6

4–
1.

73
)

2.
25

 
(1

.3
6–

3.
72

)

1.
43

 
(0

.9
4–

2.
18

)
1.

95
 

(1
.0

8–
3.

51
)

1.
20

 
(0

.5
9–

2.
45

)
1.

07
 

(0
.6

8–
1.

46
)

 
Te

rt
ia

ry
0.

78
 

(0
.4

6–
1.

31
)

1.
77

 
(1

.1
9–

2.
61

)

2.
31

 (1
.5

4–
3.

45
)

1.
65

 
(1

.1
0–

1.
47

)

3.
23

 
(2

.1
9–

4.
78

)

1.
32

 (0
.8

8–
1.

97
)

0.
99

 (0
.5

7–
1.

70
)

2.
04

 
(0

.7
9–

5.
27

)
0.

93
 

(0
.5

7–
1.

50
)

1.
40

 
(0

.8
5–

2.
33

)

2.
01

 
(1

.3
6–

2.
99

)
1.

72
 

(0
.9

8–
3.

04
)

1.
25

 
(0

.6
4–

2.
44

)
1.

04
 

(0
.6

6–
1.

41
)

 
p-
va
lu
e

0.
26
4

0.
01
2

 <
 0
.0
01

0.
04
5

 <
 0
.0
01

0.
32
9

0.
44
4

0.
32
4

0.
79
8

0.
29
5

0.
00
2

0.
16
8

0.
68
2

 <
 0
.0
01

H
ou

se
ho

ld
 in

co
m

e
 

In
co

m
e 

de
ci

le
s 

(1
–1

0)

0.
97

 
(0

.9
1–

1.
03

)
1.

05
 

(0
.9

9–
1.

10
)

1.
03

 
(0

.9
8–

1.
09

)
1.

05
 

(1
.0

0–
1.

10
)

1.
14

 
(1

.0
8–

1.
19

)

1.
00

 (0
.9

5–
1.

05
)

1.
00

 (0
.9

3–
1.

07
)

1.
02

 
(0

.9
2–

1.
14

)
0.

99
 

(0
.9

3–
1.

05
)

1.
04

 
(0

.9
8–

1.
10

)

1.
03

 
(0

.9
8–

1.
08

)
1.

07
 

(1
.0

0–
1.

14
)

1.
00

 
(0

.9
2–

1.
09

)
0.

05
 

(0
.0

0–
0.

10
)

 
p-
va
lu
e

0.
30
1

0.
08
6

0.
18
6

0.
03
3

 <
 0
.0
01

0.
91
4

0.
91
0

0.
64
7

0.
75
9

0.
20
8

0.
28
5

0.
04
9

0.
93
3

0.
03
3

Fi
na

nc
ia

l h
ar

ds
hi

p
 

M
as

si
ve

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

 
So

m
e

1.
88

 
(0

.9
3–

3.
80

)
1.

19
 

(0
.7

0–
2.

02
)

0.
77

 
(0

.4
5–

1.
33

)
1.

14
 

(0
.6

8–
1.

91
)

1.
66

 
(0

.9
8–

2.
81

)

1.
50

 (0
.8

7–
2.

58
)

1.
66

 (0
.8

5–
3.

21
)

1.
05

 
(0

.3
2–

3.
52

)
1.

57
 

(0
.8

2–
3.

00
)

0.
87

 
(0

.4
8–

1.
58

)

0.
92

 
(0

.5
4–

1.
55

)
1.

05
 

(0
.4

8–
2.

29
)

0.
54

 
(0

.2
5–

1.
16

)
0.

34
 

(‑0
.1

9–
0.

86
)

 
N

on
e

1.
93

 
(1

.0
3–

3.
60

)
1.

19
 

(0
.7

4–
1.

91
)

0.
80

 
(0

.4
9–

1.
31

)
1.

55
 

(0
.9

7–
2.

49
)

2.
39

 
(1

.4
8–

3.
84

)

1.
55

 (0
.9

5–
2.

52
)

1.
10

 (0
.5

9–
2.

02
)

1.
15

 
(0

.3
9–

3.
42

)
1.

26
 

(0
.6

9–
2.

30
)

0.
73

 
(0

.4
3–

1.
25

)

1.
04

 
(0

.6
5–

1.
67

)
1.

41
 

(0
.7

0–
2.

84
)

0.
66

 
(0

.3
4–

1.
26

)
0.

48
 (0

.0
1–

0.
95

)

 
p-
va
lu
e

0.
11
2

0.
76
6

0.
62
6

0.
05
1

 <
 0
.0
01

0.
21
4

0.
10
4

0.
94
6

0.
33
6

0.
41
2

0.
74
1

0.
35
6

0.
28
0

0.
11
4



Page 8 of 12Fekete et al. International Journal for Equity in Health           (2022) 21:94 

Ta
bl

e 
2 

(c
on

tin
ue

d)

G
en

er
al

 
pr

ac
tit

io
ne

r
SC

I-
sp

ec
ia

lis
t

O
th

er
 

sp
ec

ia
lis

ts
D

en
tis

t
D

en
ta

l 
hy

gi
en

is
t

Ph
ys

io
-

th
er

ap
is

t
O

cc
up

at
io

na
l 

th
er

ap
is

t
Ch

iro
pr

ac
to

r
H

om
e 

ca
re

 
se

rv
ic

e

M
as

se
ur

Ph
ar

m
ac

is
t

N
at

ur
al

 
he

al
er

Ps
yc

ho
lo

gi
st

N
° o

f 
di

ffe
re

nt
 

he
al

th
 

ca
re

 
pr

ov
id

er
s 

vi
si

te
d 

(r
an

ge
 

0–
13

)
O

R 
(9

5%
 C

I)
O

R 
(9

5%
 

CI
)

O
R 

(9
5%

 
CI

)
O

R 
(9

5%
 

CI
)

O
R 

(9
5%

 
CI

)
O

R 
(9

5%
 

CI
)

O
R 

(9
5%

 C
I)

O
R 

(9
5%

 C
I)

O
R 

(9
5%

 
CI

)

O
R 

(9
5%

 
CI

)
O

R 
(9

5%
 C

I)
O

R 
(9

5%
 

CI
)

O
R 

(9
5%

 C
I)

Co
eff

 
(9

5%
 C

I)

Su
pp

le
m

en
ta

ry
 b

en
efi

ts
 

Ye
s

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

 
N

o
0.

34
 

(0
.1

5–
0.

80
)

1.
80

 
(1

.1
5–

2.
83

)

0.
88

 
(0

.5
7–

1.
37

)
0.

98
 

(0
.6

3–
1.

52
)

1.
68

 
(1

.0
9–

2.
57

)

1.
12

 (0
.7

2–
1.

76
)

1.
13

 (0
.6

4–
1.

98
)

2.
04

 
(0

.6
2–

6.
76

)
0.

57
 

(0
.3

5–
0.

92
)

1.
18

 
(0

.6
9–

2.
03

)

1.
00

 
(0

.6
5–

1.
54

)
1.

87
 

(0
.9

3–
3.

75
)

0.
74

 
(0

.3
9–

1.
39

)
0.

16
 

(‑0
.2

6–
0.

58
)

 
p-
va
lu
e

0.
01
4

0.
01
1

0.
57
2

0.
93
7

0.
01
8

0.
61
6

0.
68
2

0.
24
3

0.
02
2

0.
54
9

0.
99
1

0.
07
9

0.
34
6

0.
45
5

Su
bj

ec
tiv

e 
so

ci
al

 s
ta

tu
s

 
Ra

ng
e 

1–
10

0.
97

 
(0

.8
9–

1.
06

)
1.

09
 

(1
.0

2–
1.

17
)

1.
02

 
(0

.9
6–

1.
09

)
1.

14
 

(1
.0

6–
1.

21
)

1.
20

 
(1

.1
2–

1.
28

)

1.
00

 (0
.9

4–
1.

08
)

0.
93

 (0
.8

6–
1.

02
)

1.
18

 
(1

.0
2–

1.
36

)
0.

99
 

(0
.9

1–
1.

07
)

1.
08

 
(1

.0
0–

1.
17

)

1.
08

 
(1

.0
1–

1.
16

)
1.

09
 

(1
.0

0–
1.

20
)

0.
98

 
(0

.8
7–

1.
10

)
0.

13
 

(0
.0

7–
0.

19
)

 
p-
va
lu
e

0.
55
5

0.
00
7

0.
53
1

 <
 0
.0
01

 <
 0
.0
01

0.
84
4

0.
10
8

0.
02
2

0.
72
8

0.
05
1

0.
01
7

0.
06
1

0.
72
9

 <
 0
.0
01

Re
su

lts
 b

as
ed

 o
n 

im
pu

te
d 

da
ta

 (n
 =

 1
,2

94
). 

M
is

si
ng

 v
al

ue
s 

in
 %

 o
f t

ot
al

 s
am

pl
e 

fo
r h

ea
lth

 c
ar

e 
pr

ov
id

er
s:

 2
.1

%
. R

es
ul

ts
 in

 b
ol

d 
in

di
ca

te
 s

ta
tis

tic
al

ly
 s

ig
ni

fic
an

t a
ss

oc
ia

tio
ns

 (p
 <

 0
.0

5)

M
od

el
s 

ad
ju

st
ed

 fo
r a

ge
, g

en
de

r, 
se

ve
rit

y 
of

 th
e 

sp
in

al
 c

or
d 

in
ju

ry
, t

im
e 

si
nc

e 
in

ju
ry

, d
riv

in
g 

tim
e 

to
 c

lo
se

st
 S

CI
-c

en
te

r, 
se

co
nd

ar
y 

he
al

th
 c

on
di

tio
ns

, m
en

ta
l h

ea
lth

, a
nd

 c
om

or
bi

di
tie

s

Ab
br

ev
ia

tio
ns

: R
ef

 R
ef

er
en

ce
 g

ro
up

, S
CI

 S
pi

na
l C

or
d 

In
ju

ry



Page 9 of 12Fekete et al. International Journal for Equity in Health           (2022) 21:94  

specific interventions to enhance the utilization of oral 
health care services in lower SES groups are highly 
recommended.

The result showing that persons with higher educa-
tion and higher subjective social status had higher odds 
to visit pharmacists is difficult to interpret. As many 
general practitioners in Switzerland are authorized to 
dispense medications, these findings possibly mirror 
the fact that persons from lower educational or subjec-
tive status groups more often obtain medications directly 
from general practitioners, and therefore do not need to 
visit pharmacists. This assumption is supported by the 
fact that we observed a slight tendency for more general 

practitioner visits in persons with lower education and 
lower subjective status. Further, the finding that persons 
with higher income reported a higher likelihood to visit 
natural healers might directly relate to financing issues. 
In Switzerland, only a selection of officially acknowl-
edged alternative medical treatments (e.g., traditional 
Chinese medicine, homeopathy) are compensated by 
health insurances and any alternative treatment apart 
from these recognized treatments must be payed out 
of pocket, thus potentially limiting access from lower 
income groups. The trend that persons granted sup-
plementary benefits were more likely to visit general 
practitioners has been observed for the general Swiss 

Table 3 Unadjusted and adjusted associations between indicators of the socioeconomic status and inpatient clinic, outpatient clinic 
visits: Odds ratio (OR) and 95% confidence intervals (CI) from logistic regressions

Results based on imputed data (n = 1,294). Missing values in % of total sample for inpatient stays: 3.6%; outpatient clinic visits: 3.3%; specialized SCI-centers: 5.5%; 
emergency departments: 3.3%. Results in bold indicate statistically significant associations (p < 0.05)

Models 1: unadjusted; Models 2: adjusted for age, gender, SCI severity, time since injury, driving time to closest SCI-center, secondary health conditions, mental health, 
and comorbidities

Abbreviations: Ref Reference group, SCI Spinal Cord Injury

Inpatient stay Outpatient clinic visit Visit to specialized SCI-center Emergency department visit

Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 Model 1 Model 2

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Highest education
 Compulsory Ref Ref Ref Ref Ref Ref Ref Ref

 Higher 
secondary

0.78 (0.56–
1.09)

0.85 (0.60–
1.21)

0.91 (0.66–
1.26)

0.95 (0.68–
1.33)

1.25 (0.91–
1.71)

1.15 (0.83–
1.61)

0.74 (0.50–
1.08)

0.80 (0.54–1.20)

 Short 
tertiary

0.88 (0.60–
1.30)

1.08 (0.71–
1.64)

1.02 (0.69–
1.49)

1.09 (0.73–
1.63)

1.37 (0.93–
2.01)

1.27 (0.85–
1.89)

1.03 (0.66–
1.60)

1.14 (0.72–1.82)

 Tertiary 0.62 (0.41–
0.92)

0.72 (0.47–
1.09)

0.96 (0.66–
1.40)

0.97 (0.66–
1.45)

1.18 (0.82–
1.71)

1.10 (0.75–
1.62)

0.68 (0.43–
1.09)

0.74 (0.46–1.20)

 p-value 0.059 0.295 0.844 0.959 0.395 0.697 0.200 0.429

Household income
 Income 
deciles 1–10

0.97 (0.92–
1.02)

0.98 (0.93–
1.03)

0.97 (0.93–
1.01)

0.98 (0.94–
1.02)

1.04 (1.00–
1.09)

1.04 (0.99–
1.09)

0.97 (0.92–
1.03)

0.99 (0.93–1.05)

 p-value 0.260 0.488 0.139 0.325 0.080 0.112 0.358 0.684

Financial hardship
 Massive Ref Ref Ref Ref Ref Ref Ref Ref

 Some 1.09 (0.65–
1.82)

1.49 (0.87–
2.58)

0.66 (0.39–
1.11)

0.81 (0.47–
1.39)

1.50 (0.90–
2.49)

1.78 (1.04–
3.02)

0.55 (0.31–
0.98)

0.69 (0.38–1.24)

 None 0.67 (0.43–
1.05)

1.05 (0.64–
1.73)

0.42 (0.27–
0.67)

0.61 (0.37–
1.01)

0.99 (0.64–
1.52)

1.33 (0.83–
2.12)

0.51 (0.32–
0.81)

0.73 (0.44–1.21)

 p-value 0.004 0.111  < 0.001 0.063 0.041 0.084 0.020 0.361

Supplementary benefits
 Yes Ref Ref Ref Ref Ref Ref Ref Ref

 No 0.70 (0.45–
1.06)

0.83 (0.53–
1.30)

0.45 (0.29–
0.71)

0.55 (0.35–
0.88)

1.19 (0.79–
1.79)

1.37 (0.89–
2.11)

0.57 (0.36–
0.91)

0.67 (0.41–1.08)

 p-value 0.095 0.413  < 0.001 0.011 0.413 0.153 0.018 0.100

Subjective social status
 Range 1–10 0.89 (0.83–

0.94)
0.95 (0.88–
1.01)

0.94 (0.88–
0.99)

0.98 (0.92–
1.05)

0.99 (0.93–
1.05)

1.01 (0.95–
1.08)

0.93 (0.87–
1.00)

0.98 (0.91–1.06)

 p-value  < 0.001 0.119 0.031 0.610 0.715 0.774 0.063 0.662
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population [10] and might be explained by the fact that 
persons with supplementary benefits more often live in 
institutions, where basic health care is provided by the 
general practitioners. Moreover, elderly persons are at 
higher risk to be granted supplementary benefits, and 
elderly persons more often report long-term care rela-
tionships with general practitioners than younger per-
sons [41]. The higher support from home care services 
in persons receiving supplementary benefits might be 
explained by financial reasons, as health insurance fully 
covers the cost of home care for persons who are granted 
supplementary benefits, whereas others usually have to 
contribute a considerable part of the financing for home 
care services by themselves. It might also be the case that 
persons without supplementary benefits can more often 
rely on informal caregiving from family members and are 
thus less dependent on formal home care.

It is finally highly likely that persons in higher SES 
groups generally have more financial and knowledge-
related resources to navigate the complex health system 
and use a combination of different treatments, as rep-
resented in the findings of higher number of different 
health care providers visited in higher SES groups. In 
contrast, our study did not provide evidence for social 
inequalities in the utilization of different health care 
institutions, as results on associations between any SES 
indicator and inpatient stays, visits to outpatient clin-
ics, emergency departments and specialized SCI-centers 
were insignificant. Although we found non-significant 
trends showing slightly increased likelihood for higher 
emergency department visits in lower SES groups, previ-
ous general population findings [32] were not replicated 
in our sample of persons with SCI in Switzerland. This 
suggests that primary care provision only marginally fol-
lows social patterns and that access to basic health care is 
guaranteed for all persons with SCI, preventing persons 
from lower SES groups of high utilization of emergency 
departments. One reason for the lack of social inequali-
ties in the utilization of those institutions might be that 
persons with SCI usually undergo long initial rehabilita-
tion programs, where they are specifically educated in 
health management, irrespective of their socioeconomic 
conditions.

Strengths and limitations
The SwiSCI community survey provides a large popula-
tion-based data base with a well-defined sampling frame 
and neglectable response bias related to known sociode-
mographic and lesion characteristics [18]. Moreover, 
we adjusted final models for health states, allowing an 
understanding of SES-patterns in health service utiliza-
tion that is not due to the different health care needs, but 
aims to understand ‘true’ differences between different 

SES groups. However, given that the SES of non-respond-
ents was not assessed, we cannot evaluate whether 
we adequately included the most deprived groups or 
whether there is a selection bias towards over-represen-
tation of persons from higher SES groups. Results might 
be more pronounced if particularly disadvantaged indi-
viduals in lower SES groups, such as persons with low 
SES and language barriers, would have been included 
as well. It remains further unknown whether we missed 
some relevant, unmeasured confounders that impact on 
SES as well as on health service utilization. Also, other 
dimensions of potential inequalities in health service uti-
lization (e.g. gender, race, ethnicity) were not included in 
this study and potential mediating path through which 
SES impacts on service utilization (e.g. health literacy) 
were not assessed. Moreover, the cross-sectional nature 
of the data prevents inferences about causal relation-
ships. However, it seems reasonable to assume that SES 
indicators affect the health service utilization, and not 
vice versa. Also, the use of self-report data on the report-
ing of visits to the health care providers and institutions 
during the past 12 months might be subject to recall bias. 
Furthermore, the high amount of missing values in some 
of the constructs (e.g. household income) might limit the 
robustness of comparisons between analyses based on 
full case vs. imputed data.

Conclusions
Given that we did not observe pronounced social ine-
qualities in most of the included indicators for health 
service utilization, this study provides evidence that the 
basic health care provision is guaranteed for all patients 
with SCI in Switzerland, independently of their SES. 
However, social inequalities were still observed for the 
utilization of specific providers, such as oral health care 
providers. As persons with SCI are vulnerable to dental 
health problems and that good dental health is key for 
health maintenance, specific interventions to enhance 
regular dental check-ups in lower SES groups are highly 
recommended.
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ratio (OR) and 95% confidence intervals (CI) for the likelihood to visit 
specific providers and coefficients (coeff ) and 95% CI for the total number 
of different providers visited during the past 12 months by indicators of 
the socioeconomic status.
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