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Background: Socioeconomic status (SES) and gender are well-known social
determinants of health. However, their impact on health in populations with
physical disabilities in low-resource countries is still lacking. Therefore, the
objective of this study was to investigate associations of individual SES with
health and the moderating effect of gender on this association in a Moroccan
population with a physical disability, namely spinal cord injury.
Methods: Cross-sectional survey data from 385 participants with spinal cord injury
living in Morocco were analyzed. SES was operationalized by education level,
household income, financial hardship, and subjective social status. Health
indicators included secondary conditions, pain, vitality, quality of life, and
general health. Associations between SES and health indicators were
investigated using linear and logistic regressions. To test the potential
moderation of gender, interaction terms between SES and gender were
introduced in regression models.
Results: Financial hardship and lower subjective social status were associated with
poorer health outcomes in four out of five indicators in the total sample. In
contrast, education and income were inconsistently associated with health.
Overall, gender did not moderate the association between SES and health,
except that educational inequalities in general health were more pronounced in
women, and the observation of a trend for a stronger negative effect of
subjective social status on men’s than woman’s health (p > 0.05).
Abbreviations

CI, confidence interval; InSCI, international spinal cord injury; IQR, interquartile range; MorSCI, moroccan
spinal cord injury community survey; N, number of individuals; OECD, organization for economic co-
operation and development; OR, odds ratio; QoL, quality of life; Ref, reference category; SCI, spinal cord
injury; SCI-SCS, spinal cord injury secondary condition scale; SD, standard deviation; SES, socioeconomic
status; SF-36, 36-item short form health survey; SSS, subjective social status; WHOQoL-5, world health
organization quality of life assessment-5.
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Conclusion: This study revealed that subjective indicators of SES negatively impact on
health, whereas evidence for the moderating role of gender in this association was weak.
These findings underline the importance to reduce social marginalization and poverty in
populations with disabilities in low-resource countries to reduce their double burden of
living with a disability and encountering social disadvantages through low SES.
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Introduction

Inequalities in health among groups with different

socioeconomic status (SES) are among the most robust findings

in socio-epidemiological research, existing with varying extent in

both, within and between countries (1–3). Although economic,

social, and health indicators in low-resource countries have

improved in recent years, socially determined health inequalities

may even have increased (4–6). Indeed, economic growth in

Morocco has never been so strong as is has been since the early

2000s (7). However, the country is enduring serious difficulties in

linking prosperity and social cohesion (7). Despite the marked

reduction of poverty, Morocco has experienced persistent, if not

greater, income inequalities and the ratio of the richest 10% to

the poorest 10% is extremely high, indicating the presence of

large social inequalities (6, 7). With only about two-third of the

population being granted health insurance (8), healthcare is for

many Moroccan people not affordable. Appropriate research is

needed to narrow the health gap between different SES groups

(5, 9, 10). Evidence on health inequalities in low-resource

countries remains limited to the general population, and little is

known about people living with health conditions (11–13).

Research among this vulnerable group is often challenging and

limited due to the widespread lack of resources and

infrastructure for data collection.

The Moroccan spinal cord injury (MorSCI) cohort study

collected data on people with spinal cord injury (SCI) in Morocco

as part of an international community survey (8). SCI is a chronic

health condition of varying degrees of complexity and severity.

The traumatic or non-traumatic injury of the spinal cord leads to

a complete or partial loss of sensory and motor function below

the lesion level, and those affected are often severely physically

impaired and suffer from secondary conditions (14, 15). Some

studies have already documented social inequalities in the context

of SCI in Western countries (11, 13, 16, 17), while evidence for

low-resource countries is lacking. In less developed countries,

people with disabilities are often marginalized and more likely to

experience social exclusion and discrimination (18–21). Stigma

and negative stereotypes and attitudes towards socially excluded

groups can affect their health and create or even reinforce health

inequalities (2, 10). To inform tailored interventions and health

policies, it is of interest to investigate social inequalities in health

in the context of SCI in Morocco.

In the study of health inequalities, it is of growing importance

to go beyond the traditional SES indicators education, income, or

occupation and examine how SES affects health in a more
02
proximal way (22). Literature suggests that more subjective

parameters, such as financial hardship (11, 23, 24) and subjective

social status (SSS) (25–28) are important predictors for health

beyond the traditional SES indicators, reflecting one’s day-to-day

lived experience. This study therefore includes a comprehensive

set of SES indicators, including education, household income,

financial hardship, and SSS. To gain a comprehensive picture of

participants’ health, a broad range of health indicators was used

in this study. Along with quality of life (QoL) and general health

as rather general assessments, emphasis is placed on physical

health, which is measured by secondary conditions, pain

intensity, and vitality.

Besides the main effect of SES on health, it is likely that gender

moderates the association between individual SES and health. A

moderating effect is present if the effect of the independent

variable on the dependent variable depends on the value of a

third variable, the so-called moderator variable (29). In this case,

the effect of SES on health may differ depending on one’s gender

as another determinant of health (30). Gender differences in

health outcomes are observed across the lifespan and contribute

to inequalities in morbidity and mortality (31, 32). Social,

cultural, economic, and biological factors have a more substantial

negative effect on women’s than on men’s health (31, 32). The

gender gap in Morocco has been reduced substantially over the

past 30 years as the Gender Inequality Index dropped from 0.74

in 1990 to 0.43 in 2021 (the lower the number, the lower gender

inequalities; average all countries worldwide in 2021: 0.46) (33).

Still, gender disparities in Morocco are observable in different

socioeconomic indicators. More specifically, women report lower

school enrolment rates, lower literacy rates, lower labor income

and a lower share of non-agricultural wage labor, which may

lead to poorer overall health (6).

In summary, social inequalities in health in persons with SCI

have not been studied in low-resource countries and so far, no

research in the context of SCI has ever investigated whether

health inequalities were moderated by gender. This original and

novel study thus aims at expanding the current understanding on

the interplay between SES, gender, and health in persons with

disabilities from low-resource countries.

In light of these substantial research gaps, the aims of this study

are twofold (see Figure 1):
(1) To investigate the association of SES (education, household

income, financial hardship, and SSS) with health (secondary

conditions, pain, vitality, QoL, and general health) for the

total population and stratified by gender.
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FIGURE 1

Analytical framework for the study.
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(2) To examine the potentially moderating role of gender in the

association between SES and health.

It is hypothesized that I) lower SES is associated with poorer

health outcomes, and II) that social inequalities in health are

more pronounced in women than in men.
Materials and methods

Design, setting and sample

Cross-sectional data from 385 participants of the population-

based community survey of the MorSCI Cohort Study were

analyzed (12). The MorSCI survey is part of the International

Spinal Cord Injury (InSCI) Survey, a multi-country survey on

people with SCI living in a community (8, 34, 35). Ethics

committee approval was obtained prior to recruitment, and

informed consent was provided by all participants after being

informed of the study objectives (8, 34). The MorSCI sample was

recruited from 20 institutions (8 rehabilitation facilities; 6

emergency and general hospitals; 3 patient organizations; 3

governmental agencies) using convenience sampling methods (8).

The survey was mainly conducted by telephone or face-to-face

interview while very few responded to the questionnaire online

(8). The 125-item questionnaire was developed by the InSCI

study group and was translated from English to Arabic (8, 34,

35). The MorSCI community survey was conducted between
Frontiers in Rehabilitation Sciences 03
June 2017 and December 2018 (8). Persons with traumatic or

non-traumatic SCI over 18 years old were included in the study,

while people with congenital etiologies of SCI, neurodegenerative

disorders, or Guillain Barré syndrome were excluded (8, 34).
Measures

Socioeconomic status
Education was assessed according to the International Standard

Classification of Education as the highest completed level of

education, combining general and vocational education (36). The

categories post-secondary, short tertiary, bachelor or equivalent,

and master or equivalent were combined to higher education as

only few people indicated those education levels. Lower

secondary and higher secondary education were merged into the

category secondary education, thus resulting in four categories:

no schooling, primary education, secondary education, and

higher education.

Household income was used to assess the participants’ income

situation. It was measured by the total household income,

weighted by the number of adults and children living in the

household. The item for household income was based on the

Model Disability Survey (Item H1017) (37). The response

options were based on the guidelines of the European Social

Survey and were categorized into ranges of deciles of current

household income in Morocco (38). The criteria of the

Organization for Economic Co-operation and Development
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(OECD) were applied for weighting (1.0 for the first adult; 0.5 for

each additional adult over 14 years; 0.3 for children) (39, 40).

Household income was classified into distribution-based quartiles

for analyses.

Financial hardship was assessed with a 4-point Likert scaled

item asking how much a problematic financial situation has

influenced participation in society in the last four weeks.

Response options included “not applicable”, “no influence”,

“made my life a little harder”, and “made my life a lot harder”.

The first two categories were combined into one, resulting in the

three-categorical variable for the analysis: no financial hardship,

some financial hardship, and massive financial hardship.

SSS. The Mac Arthur Scale of Subjective Social Status was used

to assess the participants’ SSS in society, visualized with a ten-step

ladder (41, 42). Participants were asked to place themselves on the

ladder representing the social hierarchy relative to other people

living in Morocco. Due to a floor effect in the distribution of this

variable, a categorical variable representing low (1,2), middle (3–

5), and high (>5) SSS was created for analysis.

Health outcomes
Secondary conditions. The Spinal Cord Injury Secondary

Condition Scale (SCI-SCS) was used to capture the prevalence

and severity of secondary conditions in the last three months

(43). The scale was modified by not recording the items on

heterotopic bone ossification and diabetes mellitus but adding

sleep problems. Since pain was measured as a separate health

indicator, two items on pain were omitted. Therefore, the SCI-

SCS used in this study included 13 items. The original 4-point

Likert scale of the SCI-SCS was modified to a 5-point ordinal

scale ranging from 1 (no problem) to 5 (extreme problem)

following the Model Disability Survey (37). For analysis, the scale

was recoded from 0 (no problem) to 4 (extreme problem),

yielding a sum score ranging from 0 to 52, with a higher score

indicating higher burden of secondary conditions.

Pain was assessed by asking participants to rate their pain as its

worst in the last week on a numerical scale ranging from 0 (no

pain) to 10 (pain as bad as you can imagine). The item was

derived from the Brief Pain Inventory (44–46) and was used as a

continuous variable in analysis.

Vitality was measured using the 4-item vitality index of the 36-

item Short Form Health Survey (SF-36) (47). The items included the

following questions: “How much of the time during the last 4 weeks

did you feel full of life?” “…did you have a lot of energy?” “…did you

feel worn out?” “…did you feel tired?”. The response options ranged

from “all of the time” to “none of the time” and were coded with a 5-

point scale from 1 to 5. Items three and four were recoded to 1, 2,

3.5, 5 and 6, and items one and two reversed to 6, 5, 3.5, 2 and 1

according to the SF-36 Manual and Interpretation Guide (47). The

raw scale scores were transformed to a 0–100 scale, with a higher

score indicating higher vitality.

Quality of life was assessed with the World Health

Organization Quality of Life Assessment-5 (WHOQoL-5) (48). It

consists of 5 items and enquires the overall quality of life and

satisfaction with health, daily activities, relationships, and living

conditions over the last 14 days (48). Each item was rated on a
Frontiers in Rehabilitation Sciences 04
5-point Likert scale from 0 (very dissatisfied) to 4 (very satisfied)

and resulted in a global sum score ranging from 0 to 20, with a

higher score indicating better QoL.

General health was assessed by single item “General health” of

the 12-item Short Form Health Survey, rating their health in

general as “excellent”, “very good”, “good”, “fair” or “poor” (49,

50). General Health was analyzed as a dichotomous variable,

whereby “excellent”, “very good” and “good” were categorized as

good health, and “fair” and “poor” were captured as poor health.

Control variables
Sociodemographic data (age, gender), lesion characteristics, and

mobility status were included as potential confounders in the

multivariable analysis, given their impact on health (14, 51).

Lesion characteristics considered the injury level (paraplegia vs.

tetraplegia), lesion completeness (complete vs. incomplete), time

since injury, and etiology (traumatic vs. non-traumatic) (15, 52).

Mobility status was included as a categorical variable and

included the categories walking independently, manual wheelchair

or supervision walking, and total assistance or electric wheelchair.
Statistical analysis

Statistical analysis was conducted using Stata version 16.0 for

Mac (College Station, TX, USA). The distribution of all SES

indicators, health outcomes, and control variables was described.

The analysis was conducted for the total sample and stratified by

gender. The data set is comprehensive, with only one missing data

point reported for the variable vitality. To examine gender

differences in SES and health variables, chi-square tests were

conducted for categorical and binary variables and t-tests for

continuous variables.

To investigate associations between SES and health, linear

regressions were used for continuous outcomes secondary

conditions, pain, vitality and QoL and logistic regression was

used for the binary outcome general health. Two sets of

regression models were calculated. First, health outcomes were

separately regressed on each SES variable in an unadjusted model

(Model 1; 5 models per outcome). Then, models were adjusted

for all control variables and all SES indicators (Model 2; 1 model

per outcome). The two models were performed for the total

sample and stratified by gender. Coefficients and odds ratios

(ORs), together with the 95% confidence intervals (CI), are

reported for continuous and binary outcomes, respectively.

Likelihood ratio tests were used to calculate the p-value for

associations under investigation. Sensitivity analysis with a third

model adjusted for all SES indicators was performed.

To test moderation, we followed the state-of-the-art approach

to include an interaction term between the moderator variable

(i.e., gender) and the SES indicators into regression models for

each health outcome (53, 54). The interaction term was

composed of gender and the individual SES indicators in order

to test the interaction of these two variables in the association

between SES and health (i.e., in respective regression models),

with gender as the moderating factor being examined. The
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models were adjusted for all control variables. P-values were

obtained from likelihood ratio tests using the contrast command.

P-values of interaction terms <0.05 indicate a significant

interaction or moderation of the variable gender. In other words,

significant interaction terms indicate, that social inequalities in

health differ between males and females.
Results

Sample characteristics and gender
differences

Basic characteristics of the total sample and stratified by gender

are displayed in Table 1. The majority of the sample was male

(72.5%), the mean age was 38.7 years. The mean years since
TABLE 1 Basic characteristics of the MorSCI population.

[Missing values] N

Total

N 385 (100)

Sociodemographic

Age in years 38.68 (13.22); 37 (28–47)

Lesion characteristics

Paraplegia 285 (74.03)

Tetraplegia 100 (25.97)

Complete 172 (44.68)

Incomplete 213 (55.32)

Traumatic etiology 298 (77.40)

Non-traumatic etiology 87 (22.60)

Years since injury 7.06 (8.43); 4 (2–9)

Mobility

Total assistance or electric wheelchair 147 (38.18)

Manual wheelchair or supervision walking 155 (40.26)

Walking independently with or without aids 83 (21.56)

Education level

No schooling 69 (17.92)

Primary education 82 (21.30)

Secondary education 151 (39.22)

Higher education 83 (21.56)

Household income

Lowest quartile 85 (22.08)

2nd lowest quartile 104 (27.01)

2nd highest quartile 98 (25.45)

Highest quartile 98 (25.45)

Financial hardship

Massive financial hardship 255 (66.23)

Some financial hardship 103 (26.75)

No financial hardship 27 (7.01)

Subjective Social Status (1–10)

Low (1–2) 144 (37.40)

Middle (3–5) 196 (50.91)

High (6–10) 45 (11.69)

Health indicators

Secondary conditions (0–52) 15.51 (7.67); 15 (10–20)

Pain (0–10) 4.23 (3.19); 4 (1–7)

Vitality (0–100) [1] 56.75 (19.59); 58.33 (41.67–70.83)

Quality of life (0–20) 10.82 (3.65); 11 (9–14)

Good health 88 (22.86)

Poor health 297 (77.14)

p-value from chi-square test for binary and categorical variables or t-test for continuo

IQR, interquartile range; N, number of individuals; SD, standard deviation; MorSCI, mo
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injury were 7.1 years, and most reported a traumatic cause of the

SCI. Regarding education, 17.9% have never attended school,

21.3% have completed primary school, 39.2% had secondary

education, and 21.6% had higher education. Two-thirds of the

participants reported having massive financial hardship. 37.4%

classified their social status as low and just over one out of ten

considered themselves to be in the upper half of the social

hierarchy. With regard to their health, participants reported on

average 15.5 points on the secondary conditions scale (range 0–

52), 4.2 on the pain intensity scale (range 0–10), 56.8 on the

vitality scale (range 0–100) and 10.8 on the QoL scale (range 0–

20) Less than one in four reported their general health to be good.

Significant gender differences were found for age, lesion

characteristics, mobility, education, pain, and vitality. Men were

younger, more often completely paralyzed and more frequently

reported a traumatic cause of SCI. The proportion of participants
(%) or mean (SD); median (IQR) p-value

Male Female

279 (72.47) 106 (27.53)

37.79 (12.70); 35 (28–46) 41.01 (14.29); 39 (28–50) 0.033

205 (73.48) 80 (75.47) 0.690

74 (26.52) 26 (24.53)

138 (49.46) 34 (32.08) 0.002

141 (50.54) 72 (67.92)

233 (83.51) 65 (61.32) 0.000

46 (16.49) 41 (38.68)

6.93 (8.08); 4 (2–8) 7.40 (9.33); 3 (2–9) 0.630

0.018

106 (37.99) 41 (38.68)

122 (43.73) 33 (31.13)

51 (18.28) 32 (30.19)

<0.001

41 (14.70) 28 (26.42)

68 (24.37) 14 (13.21

120 (43.01) 31 (29.25)

50 (17.92) 33 (31.13)

0.892

64 (22.94) 21 (19.81)

76 (27.24) 28 (26.42)

69 (24.73) 29 (27.36)

70 (25.09) 28 (26.42)

0.442

188 (67.38) 67 (63.21)

70 (25.09) 33 (31.13)

21 (7.53) 6 (5.66)

0.610

104 (37.28) 40 (37.74)

145 (51.97) 51 (48.11)

30 (10.75) 15 (14.15)

15.67 (7.69); 16 (10–20) 15.09 (7.62); 14 (10–21) 0.508

3.98 (3.24); 4 (0–6) 4.89 (2.96); 5 (3–7) 0.012

59.13 (19.39); 58.33 (45.83–70.83) 50.51 (18.79); 52.08 (35.42–64.58) <0.001

10.92 (3.44); 11 (9–14) 10.56 (4.15); 10.5 (9–13) 0.382

66 (23.66) 22 (20.75) 0.545

213 (76.34) 16 (79.25)

us variables.

roccan spinal cord injury community survey.
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who could walk was higher for women than for men. The gender

difference in education was ambiguous. More women reported no

schooling, however, the proportion of women in the highest level of

education was higher than for men. Regarding self-reported health,

men reported on average almost a 1-point lower pain intensity and

10% higher vitality than women.
Study aim 1: association of socioeconomic
status with health

Results for the total sample
Results of bivariate and multivariable analyses of the total

sample are presented in Table 2. Perceived financial hardship

was associated with all health outcomes, i.e., more secondary

conditions, increased pain intensity, reduced vitality, lower QoL,

and higher odds for poor general health in model 1. Results were

approved in model 2 (except for general health, p > 0.05).

Association with SSS were significant for four out of five health

outcomes (secondary conditions, vitality, QoL, and general

health) in the unadjusted and adjusted model. Education and

income were inconsistently associated with health and only three

relevant associations were detected, whereby two of them were

against the hypothesized direction (higher education—more

secondary conditions; higher income—decreased pain intensity;

higher income—decreased vitality).

Results by gender
The results from the regression analysis for men and women

are presented in Tables 3, 4, respectively. For men, financial

hardship was associated with worse health in all outcomes under

investigation but became insignificant for pain, vitality, and

general health in model 2. Lower SSS was significantly associated

with worse health in four (model 1) and three (model 2) health

outcomes for men. The results for financial hardship and SSS

generally showed similar results for women but were less linear

and less robust. Only the association of SSS and general health

differed from findings for men. Education was not associated

with health, except that higher education was associated with

higher odds of being in good general health in women (adjusted

model). Income was inconsistently associated with health in any

indicator, in both, men and women.
Study aim 2: the moderating role of gender
in the association between SES and health

The results of the interactions between SES and gender on

health are displayed in Table 5. Results generally indicate that

gender does not moderate the association between SES and

health. However, a trend for moderation was observed for SSS

(p > 0.05), as the impact of SSS was more pronounced for men

than for women in four out of five health outcomes (secondary

condition, pain, QoL, and general health). The interaction of

education and gender on general health showed a significant

result, indicating that the educational inequalities in women are
Frontiers in Rehabilitation Sciences 06
larger than in men. No moderating effects of gender were found

for income and financial hardship.
Discussion

This study of Moroccan men and women living with a

disability indicates that subjective indicators of the SES (financial

hardship and SSS) are consistently associated with health

outcomes, whereas the association of education and income with

health was inconsistent. Our hypothesis to find consistent health

inequalities for a range of SES indicators was thus only

confirmed for the more subjective indicators and less so for the

traditional indicators education and income. Overall, the results

did not support the moderating hypothesis stating that negative

effects of socioeconomic status on health were amplified in

women compared to men. Only the results of the interaction of

education and gender on general health indicated educational

inequalities to be larger in women than in men. A trend for

moderation was observed for SSS (p > 0.05), as the impact of SSS

on health was more pronounced for men than for women.
SES and health

The inconsistent results of the SES indicators for the

association with health raise concerns about which SES

indicators are crucial for explaining socioeconomic differences in

health among persons with physical disabilities. In health

inequalities research, objective measures such as education or

income are traditional indicators to describe the relationship

between SES and health, but associations with health were not

observed in our study. One possible explanation could be that

people with SCI are often marginalized due to their disability in

low-resource countries such as Morocco and that this social

disadvantage is better reflected in the more subjective measures,

such as SSS, as it has already been reported for other SCI

populations (11, 55). Objective measurements of SES are

subsequently not as meaningful in this population. A closer look

at the results reveals that the coefficients and ORs of income and

education for all health outcomes, except the relationship

between income and pain, generally weaken or reverse the

assumed relationship after controlling for all confounders and

SES indicators. This observation suggests that in the current

study, the effects attributed to education or income in a simple

model are driven by other factors such as age, lesion

characteristics, mobility, and other SES indicators when the

model is extended to include these additional variables.

Conversely, results for financial hardship and SSS remained

relatively robust after adjustment and are in line with previous

findings (11, 25, 28).

The sensitivity analysis (see Supplementary Tables) showed

that including the SES variables, in addition to all the

confounding variables mentioned, had a stronger impact on

associations of income and education on health than it was

observed for SSS and financial hardship. Financial hardship and
frontiersin.org

https://doi.org/10.3389/fresc.2023.1108214
https://www.frontiersin.org/journals/rehabilitation-sciences
https://www.frontiersin.org/


T
A
B
LE

2
U
n
ad

ju
st
e
d
an

d
ad

ju
st
e
d
as
so

ci
at
io
n
s
o
f
so

ci
o
e
co

n
o
m
ic

st
at
u
s
w
it
h
h
e
al
th

in
d
ic
at
o
rs

fo
r
th
e
to
ta
l
sa
m
p
le
.

Se
co
nd

ar
y
co
nd

iti
on

s
0-
52

Pa
in

0-
10

Vi
ta
lit
y
0-
10

0
Q
ua

lit
y
of

lif
e
0-
20

G
en

er
al

he
al
th

G
oo

d/
Po

or

M
od

el
1

M
od

el
2

M
od

el
1

M
od

el
2

M
od

el
1

M
od

el
2

M
od

el
1

M
od

el
2

M
od

el
1

M
od

el
2

ß
(9
5%

C
I)

ß
(9
5%

C
I)

ß
(9
5%

C
I)

ß
(9
5%

C
I)

O
R
(9
5%

C
I)

E
du

ca
ti
on

le
ve
l

N
o
sc
ho

ol
in
g

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

P
ri
m
ar
y
ed
uc
at
io
n

−
0.
11

(−
2.
57
–2
.3
6)

0.
92

(−
1.
42
–3
.2
5)

−
0.
09

(−
1.
11
–0
.9
3)

0.
51

(−
0.
51
–1
.5
4)

4.
57

(−
1.
65
–1
0.
99
)

−
0.
49

(−
6.
61
–5
.6
3)

0.
11

(−
1.
07
–1
.2
8)

−
0.
52

(−
1.
63
–0
.5
9)

1.
16

(0
.5
4–
2.
49
)

1.
01

(0
.4
3–
2.
40
)

Se
co
nd

ar
y
ed
uc
at
io
n

0.
23

(−
1.
97
–2
.4
2)

1.
13

(−
1.
10
–3
.3
7)

−
0.
51

(−
1.
42
–0
.4
0)

0.
13

(−
0.
85
–1
.1
2)

4.
32

(−
1.
30
–9
.9
5)

−
0.
56

(−
6.
41
–5
.2
9)

0.
09

(−
0.
96
–1
.1
4)

−
0.
76

(−
1.
82
–0
.3
1)

0.
97

(0
.4
8–
1.
93
)

0.
80

(0
.3
5–
1.
87
)

H
ig
he
r
ed
uc
at
io
n

1.
13

(−
1.
33
–3
.6
0)

3.
42

(0
.9
0–
5.
94
)

0.
13

(–
0.
89
–1
.1
5)

1.
02

(−
0.
08
–2
.1
3)

4.
15

(−
2.
15
–1
0.
45
)

–0
.8
5
(–
7.
43
–5
.7
4)

0.
24

(−
0.
93
–1
.4
2)

−
1.
34

(−
2.
54
–−

0.
14
)

1.
22

(0
.5
7–
2.
60
)

0.
69

(0
.2
7–
1.
78
)

p-
va
lu
e

0.
72
3

0.
04
1

0.
43
6

0.
16
0

0.
42
3

0.
99
6

0.
98
2

0.
18
1

0.
87
9

0.
81
5

R
2

0.
00
4

0.
21
8

0.
00
7

0.
12
8

0.
00
7

0.
18
5

0.
00
1

0.
21
6

0.
00
2

0.
14
2

H
ou

se
ho

ld
in
co
m
e

Lo
w
es
t
qu

ar
ti
le

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

2n
d
lo
w
es
t
qu

ar
ti
le

1.
09

(−
1.
12
–3
.3
0)

0.
80

(−
1.
22
–2
.8
3)

0.
01

(−
0.
90
–0
.9
3)

−
0.
05

(−
0.
94
–0
.8
4)

–2
.8
9
(–
8.
55
–2
.7
8)

−
3.
48

(−
8.
78
–1
.8
2)

−
0.
41

(−
1.
44
–0
.6
3)

−
0.
55

(−
1.
51
–0
.4
2)

0.
63

(0
.2
9–
1.
33
)

0.
55

(0
.2
4–
1.
26
)

2n
d
hi
gh
es
t
qu

ar
ti
le

−
0.
20

(−
2.
44
–2
.0
3)

0.
75

(−
1.
38
–2
.8
7)

−
0.
42

(−
1.
35
–0
.5
1)

−
0.
38

(−
1.
32
–0
.5
5)

–1
.9
3
(–
7.
67
–3
.8
1)

−
5.
79

(−
11
.3
5−

−
0.
23
)

0.
66

(−
0.
39
–1
.7
1)

−
0.
21

(−
1.
23
–0
.8
0)

1.
49

(0
.7
5–
2.
94
)

0.
89

(0
.4
1–
1.
94
)

H
ig
he
st
qu

ar
ti
le

0.
74

(−
1.
49
–2
.9
8)

1.
78

(−
0.
56
–4
.1
3)

−
0.
46

(−
1.
39
–0
.4
7)

−
0.
38

(−
1.
41
–0
.6
5)

–2
.8
7
(–
8.
61
–2
.8
7)

−
9.
26

(−
15
.3
8–
−
3.
14
)

1.
10

(0
.0
5–
2.
15
)

−
0.
15

(−
1.
27
–0
.9
7)

1.
42

(0
.7
1–
2.
80
)

0.
65

(0
.2
7–
1.
57
)

p-
va
lu
e

0.
60
0

0.
51
6

0.
59
8

0.
80
6

0.
73
5

0.
02
8

0.
01
7

0.
72
0

0.
06
7

0.
44
5

R
2

0.
00
5

0.
21
8

0.
00
5

0.
12
8

0.
00
3

0.
18
5

0.
02
6

0.
21
6

0.
05
3

0.
14
2

Fi
n
an

ci
al

ha
rd
sh
ip

M
as
si
ve

fi
na
nc
ia
l
ha
rd
sh
ip

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

So
m
e
fi
na
nc
ia
l
ha
rd
sh
ip

−
3.
11

(−
4.
83
–−

1.
39
)

−
2.
53

(−
4.
28
–−

0.
78
)

−
0.
38

(−
1.
10
–0
.3
5)

−
0.
33

(−
1.
10
–0
.4
4)

6.
48

(2
.0
5–
10
.9
1)

4.
96

(0
.3
9–
9.
54
)

1.
80

(1
.0
0–
2.
61
)

1.
12

(0
.2
8–
1.
95
)

2.
50

(1
.4
7–
4.
23
)

1.
86

(1
.0
0–
3.
44
)

N
o
fi
na
nc
ia
l
ha
rd
sh
ip

−
4.
51

(−
7.
50
–−

1.
52
)

−
3.
57

(−
6.
75
–−

0.
39
)

−
2.
19

(−
3.
44
–−

0.
93
)

−
1.
92

(−
3.
32
–−

0.
53
)

11
.2
1
(3
.5
3–
18
.8
8)

8.
44

(0
.1
6–
16
.7
2)

3.
26

(1
.8
7–
4.
65
)

1.
76

(0
.2
5–
3.
28
)

4.
06

(1
.7
7–
9.
29
)

1.
89

(0
.6
7–
5.
34
)

p-
va
lu
e

<
0.
00
1

0.
00
7

0.
00
3

0.
02
6

0.
00
1

0.
03
7

<
0.
00
1

0.
00
9

<
0.
00
1

0.
12
4

R
2

0.
04
6

0.
21
8

0.
03
1

0.
12
8

0.
03
6

0.
18
5

0.
08
4

0.
21
6

0.
04
4

0.
14
2

Su
bj
ec
ti
ve

So
ci
al

St
at
us

Lo
w

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

M
id
dl
e

−
1.
83

(−
3.
47
–
–0
.1
9)

−
2.
06

(−
3.
73
–−

0.
39
)

−
0.
32

(−
1.
01
–0
.3
7)

−
0.
19

(−
0.
93
–0
.5
4)

6.
82

(2
.6
8–
10
.9
6)

8.
59

(4
.2
2–
12
.9
6)

1.
66

(0
.9
1–
2.
42
)

1.
58

(0
.7
9–
2.
38
)

2.
77

(1
.5
3–
5.
03
)

2.
81

(1
.4
2–
5.
57
)

H
ig
h

−
3.
45

(−
6.
00
–
–0
.9
0)

−
3.
15

(−
5.
89
–−

0.
42
)

−
0.
44

(−
1.
52
–0
.6
3)

0.
13

(−
1.
07
–1
.3
2)

13
.0
8
(6
.6
4–
19
.5
2)

14
.5
7
(7
.4
4–
21
.6
9)

3.
35

(2
.1
8–
4.
52
)

2.
88

(1
.5
8–
4.
18
)

4.
98

(2
.2
8–
10
.8
9)

5.
07

(1
.8
7–
13
.7
6)

p-
va
lu
e

0.
01
3

0.
02
5

0.
57
51

0.
76
7

<
0.
00
1

<
0.
00
1

<
0.
00
1

<
0.
00
1

<
0.
00
1

0.
00
3

R
2

0.
02
2

0.
21
8

0.
00
3

0.
12
8

0.
04
9

0.
18
5

0.
08
9

0.
21
6

0.
04
8

0.
14
2

C
o
e
ffi
ci
e
n
ts

(ß
)
fr
o
m

lin
e
ar

re
g
re
ss
io
n
s
an

d
o
d
d
s
ra
ti
o
s
(O

R
)
fr
o
m

lo
g
is
ti
c
re
g
re
ss
io
n
s
an

d
th
e
ir
9
5
%

co
n
fi
d
e
n
ce

in
te
rv
al
s
(C
I)
.

A
ll
lin

e
ar

tr
e
n
d
s
ar
e
sh

o
w
n
in

co
lo
r.
Li
g
h
t
g
re
e
n
in
d
ic
at
e
s
a
tr
e
n
d
in

fa
vo

r
o
f
th
e
h
yp

o
th
e
si
s,
w
it
h
d
ar
k
g
re
e
n
b
e
in
g
si
g
n
ifi
ca

n
t
at

p
-v
al
u
e
<
0
.0
5
.L
ig
h
t
re
d
in
d
ic
at
e
s
a
tr
e
n
d
ag

ai
n
st
th
e
h
yp

o
th
e
si
s,
w
it
h
d
ar
k
re
d
b
e
in
g
si
g
n
ifi
ca

n
t
at

p
-v
al
u
e
<
0
.0
5
.

p
-v
al
u
e
s
fr
o
m

lik
e
lih

o
o
d
ra
ti
o
te
st
s.

M
o
d
e
l
1:

u
n
ad

ju
st
e
d
.

M
o
d
e
l
2
:
ad

ju
st
e
d
fo
r
ag

e
,
g
e
n
d
e
r,
le
si
o
n
le
ve

l,
co

m
p
le
te
n
e
ss

o
f
in
ju
ry
,
ye

ar
s
si
n
ce

in
ju
ry
,
e
ti
o
lo
g
y,

m
o
b
ili
ty
,
an

d
al
l
SE

S
in
d
ic
at
o
rs
.

R
e
f,
re
fe
re
n
ce

ca
te
g
o
ry
;
ß
,
co

e
ffi
ci
e
n
t;
O
R
,
o
d
d
s
ra
ti
o
;
C
I,
co

n
fi
d
e
n
ce

in
te
rv
al
.

Limacher et al. 10.3389/fresc.2023.1108214

Frontiers in Rehabilitation Sciences 07 frontiersin.org

https://doi.org/10.3389/fresc.2023.1108214
https://www.frontiersin.org/journals/rehabilitation-sciences
https://www.frontiersin.org/


T
A
B
LE

3
U
n
ad

ju
st
e
d
an

d
ad

ju
st
e
d
as
so

ci
at
io
n
s
o
f
so

ci
o
e
co

n
o
m
ic

st
at
u
s
w
it
h
h
e
al
th

in
d
ic
at
o
rs

fo
r
m
e
n
.

Se
co
nd

ar
y
co
nd

iti
on

s
0–

52
Pa

in
0–

10
Vi
ta
lit
y
0–

10
0

Q
ua

lit
y
of

lif
e
0–

20
G
en

er
al

he
al
th

G
oo

d/
Po

or

M
od

el
1

M
od

el
2

M
od

el
1

M
od

el
2

M
od

el
1

M
od

el
2

M
od

el
1

M
od

el
2

M
od

el
1

M
od

el
2

ß
(9
5%

C
I)

ß
(9
5%

C
I)

ß
(9
5%

C
I)

ß
(9
5%

C
I)

O
R
(9
5%

C
I)

E
du

ca
ti
on

le
ve
l

N
o
sc
ho

ol
in
g

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

P
ri
m
ar
y
ed
uc
at
io
n

−
0.
03

(−
3.
04
-2
.9
8)

0.
67

(−
2.
17
–3
.5
0)

−
0.
05

(−
1.
31
–1
.2
2)

0.
31

(−
0.
95
–1
.5
8)

0.
27

(−
7.
36
–7
.9
1)

−
0.
94

(−
8.
20
–6
.3
2)

−
0.
51

(−
1.
85
–0
.8
3)

−
0.
88

(−
2.
12
–0
.3
7)

0.
81

(0
.3
4–
1.
92
)

0.
81

(0
.3
1–
2.
17
)

Se
co
nd

ar
y
ed
uc
at
io
n

−
0.
14

(−
2.
89
–2
.6
1)

0.
75

(−
2.
01
–3
.5
0)

−
0.
53

(−
1.
69
–0
.6
2)

0.
14

(−
1.
09
–1
.3
7)

−
0.
03

(−
7.
03
–6
.9
6)

−
1.
54

(−
8.
60
–5
.5
2)

−
0.
45

(−
1.
67
–0
.7
8)

−
0.
93

(−
2.
14
–0
.2
8)

0.
51

(0
.2
3–
1.
17
)

0.
49

(0
.1
8–
1.
33
)

H
ig
he
r
ed
uc
at
io
n

0.
19

(−
3.
01
–3
.4
0)

2.
17

(−
1.
04
–5
.3
8)

−
0.
27

(−
1.
61
–1
.0
8)

0.
88

(−
0.
55
–2
.3
1)

3.
26

(−
4.
87
–1
1.
39
)

−
0.
48

(−
8.
70
–7
.7
4)

0.
51

(−
0.
91
–1
.9
4)

−
0.
91

(−
2.
32
–0
.5
0)

1.
14

(0
.4
6–
2.
79
)

0.
77

(0
.2
5–
2.
35
)

p-
va
lu
e

0.
99
6

0.
57
4

0.
70
8

0.
56
2

0.
77
3

0.
97
2

0.
32
9

0.
45
7

0.
16
3

0.
47
6

R
2

0.
00
0

0.
20
8

0.
00
5

0.
10
9

0.
00
4

0.
19
1

0.
01
2

0.
24
0

0.
01
7

0.
17
2

H
ou

se
ho

ld
in
co
m
e

Lo
w
es
t
qu

ar
ti
le

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

2n
d
lo
w
es
t
qu

ar
ti
le

1.
72

(−
0.
85
–4
.2
9)

1.
65

(−
0.
80
–4
.0
9)

−
0.
11

(−
1.
19
–0
.9
7)

−
0.
02

(−
1.
11
–1
.0
7)

−
2.
46

(−
8.
99
–4
.0
6)

−
4.
15

(−
10
.4
0–
2.
10
)

0.
03

(−
1.
12
–1
.1
7)

−
0.
06

(−
1.
13
–1
.0
2)

0.
60

(0
.2
5–
1.
44
)

0.
50

(0
.1
9–
1.
34
)

2n
d
hi
gh
es
t
qu

ar
ti
le

0.
23

(−
2.
40
–2
.8
6)

1.
47

(−
1.
15
–4
.0
9)

−
0.
64

(−
1.
74
–0
.4
6)

−
0.
56

(−
1.
73
–0
.6
1)

−
2.
38

(−
9.
05
–4
.3
0)

−
8.
22

(−
14
.9
1–
−
1.
53
)

0.
75

(−
0.
42
–1
.9
2)

−
0.
30

(−
1.
45
–0
.8
5)

1.
79

(0
.8
2–
3.
88
)

0.
93

(0
.3
7–
2.
36
)

H
ig
he
st
qu

ar
ti
le

0.
53

(−
2.
10
–3
.1
5)

1.
29

(−
1.
53
–4
.1
1)

−
1.
08

(−
2.
18
–0
.0
2)

−
1.
02

(−
2.
28
–0
.2
3)

−
3.
78

(−
10
.4
3–
2.
87
)

−
11
.0
9
(−

18
.2
9–
−
3.
90
)

1.
22

(0
.0
6–
2.
39
)

−
0.
14

(−
1.
38
–1
.0
9)

1.
24

(0
.5
6–
2.
75
)

0.
47

(0
.1
6–
1.
40
)

p-
va
lu
e

0.
54
3

0.
57
2

0.
17
4

0.
33
7

0.
73
2

0.
01
9

0.
10
0

0.
95
9

0.
06
7

0.
26
3

R
2

0.
00
8

0.
20
8

0.
01
8

0.
10
9

0.
00
5

0.
19
1

0.
02
2

0.
24
0

0.
02
5

0.
17
2

Fi
n
an

ci
al

ha
rd
sh
ip

M
as
si
ve

fi
na
nc
ia
l
ha
rd
sh
ip

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

So
m
e
fi
na
nc
ia
l
ha
rd
sh
ip

−
3.
78

(−
5.
85
–−

1.
72
)

−
3.
00

(−
5.
14
–−

0.
86
)

−
0.
44

(−
1.
32
–0
.4
4)

−
0.
25

(−
1.
21
–0
.7
1)

6.
41

(1
.1
5–
11
.6
8)

4.
31

(−
1.
15
–9
.7
8)

1.
36

(0
.4
4–
2.
27
)

0.
69

(−
0.
25
–1
.6
3)

2.
00

(1
.0
7–
3.
74
)

1.
56

(0
.7
4–
3.
32
)

N
o
fi
na
nc
ia
l
ha
rd
sh
ip

−
4.
38

(−
7.
77
–−

0.
99
)

–2
.9
9
(–
6.
68
–0
.7
0)

−
2.
21

(−
3.
65
–−

0.
76
)

−
1.
72

(−
3.
37
–−

0.
07
)

11
.4
0
(2
.7
5–
20
.0
6)

9.
81

(0
.4
0–
19
.2
3)

3.
34

(1
.8
4–
4.
84
)

2.
18

(0
.5
6–
3.
80
)

3.
28

(1
.2
8–
8.
39
)

1.
74

(0
.5
0–
6.
06
)

p-
va
lu
e

<
0.
00
1

0.
01
6

0.
01
1

0.
12
4

0.
00
5

0.
07
3

<
0.
00
1

0.
02
4

0.
01
2

0.
44
4

R
2

0.
05
8

0.
20
8

0.
03
3

0.
10
9

0.
03
8

0.
19
1

0.
08
0

0.
24
0

0.
01
3

0.
17
2

Su
bj
ec
ti
ve

So
ci
al

St
at
us

Lo
w

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

M
id
dl
e

−
1.
54

(−
3.
47
–−

0.
39
)

−
1.
86

(−
3.
87
–0
.1
5)

−
0.
33

(−
1.
15
–0
.4
9)

−
0.
03

(−
0.
93
–0
.8
7)

5.
94

(1
.1
8–
10
.7
1)

9.
24

(4
.1
2–
14
.3
7)

1.
74

(0
.9
2–
2.
56
)

1.
84

(0
.9
6–
2.
72
)

2.
92

(1
.4
5–
5.
90
)

3.
41

(1
.5
0–
7.
76
)

H
ig
h

–3
.7
4
(−

6.
86
–−

0.
63
)

−
2.
71

(−
6.
08
–0
.6
5)

−
0.
76

(−
2.
09
–0
.5
6)

0.
24

(−
1.
27
–1
.7
4)

17
.0
6
(9
.3
9–
24
.7
4)

19
.0
4
(1
0.
45
–2
7.
62
)

3.
83

(2
.5
0–
5.
15
)

3.
34

(1
.8
7–
4.
82
)

6.
71

(2
.6
3–
17
.1
1)

8.
90

(2
.6
3–
30
.1
1)

p-
va
lu
e

0.
04
7

0.
13
5

0.
48
4

0.
92
8

<
0.
00
1

<
0.
00
1

<
0.
00
1

<
0.
00
1

<
0.
00
1

0.
00
1

R
2

0.
02
2

0.
20
8

0.
00
5

0.
10
9

0.
06
8

0.
19
1

0.
12
0

0.
24
0

0.
06
1

0.
17
2

C
o
e
ffi
ci
e
n
ts

(ß
)
fr
o
m

lin
e
ar

re
g
re
ss
io
n
s
an

d
o
d
d
s
ra
ti
o
s
(O

R
)
fr
o
m

lo
g
is
ti
c
re
g
re
ss
io
n
s
an

d
th
e
ir
9
5
%

co
n
fi
d
e
n
ce

in
te
rv
al

(C
I)
.

A
ll
lin

e
ar

tr
e
n
d
s
ar
e
sh

o
w
n
in

co
lo
r.
Li
g
h
t
g
re
e
n
in
d
ic
at
e
s
a
tr
e
n
d
in

fa
vo

r
o
f
th
e
h
yp

o
th
e
si
s,
w
it
h
d
ar
k
g
re
e
n
b
e
in
g
si
g
n
ifi
ca

n
t
at

p
-v
al
u
e
<
0
.0
5
.L
ig
h
t
re
d
in
d
ic
at
e
s
a
tr
e
n
d
ag

ai
n
st
th
e
h
yp

o
th
e
si
s,
w
it
h
d
ar
k
re
d
b
e
in
g
si
g
n
ifi
ca

n
t
at

p
-v
al
u
e
<
0
.0
5
.

p
-v
al
u
e
s
fr
o
m

lik
e
lih

o
o
d
ra
ti
o
te
st
s.

M
o
d
e
l
1:

u
n
ad

ju
st
e
d
.

M
o
d
e
l
2
:
ad

ju
st
e
d
fo
r
ag

e
,
le
si
o
n
le
ve

l,
co

m
p
le
te
n
e
ss

o
f
in
ju
ry
,
ye

ar
s
si
n
ce

in
ju
ry
,
e
ti
o
lo
g
y,

m
o
b
ili
ty
,
an

d
al
l
SE

S
in
d
ic
at
o
rs
.

R
e
f,
re
fe
re
n
ce

ca
te
g
o
ry
;
ß
,
co

e
ffi
ci
e
n
t;
O
R
,
o
d
d
s
ra
ti
o
;
C
I,
co

n
fi
d
e
n
ce

in
te
rv
al
.

Limacher et al. 10.3389/fresc.2023.1108214

Frontiers in Rehabilitation Sciences 08 frontiersin.org

https://doi.org/10.3389/fresc.2023.1108214
https://www.frontiersin.org/journals/rehabilitation-sciences
https://www.frontiersin.org/


T
A
B
LE

4
U
n
ad

ju
st
e
d
an

d
ad

ju
st
e
d
as
so

ci
at
io
n
s
o
f
so

ci
o
e
co

n
o
m
ic

st
at
u
s
w
it
h
h
e
al
th

in
d
ic
at
o
rs

fo
r
w
o
m
e
n
.

Se
co
nd

ar
y
co
nd

iti
on

s
0–

52
Pa

in
0–

10
Vi
ta
lit
y
0–

10
0

Q
ua

lit
y
of

lif
e
0–

20
G
en

er
al

he
al
th

G
oo

d/
Po

or

M
od

el
1

M
od

el
2

M
od

el
1

M
od

el
2

M
od

el
1

M
od

el
2

M
od

el
1

M
od

el
2

M
od

el
1

M
od

el
2

ß
(9
5%

C
I)

ß
(9
5%

C
I)

ß
(9
5%

C
I)

ß
(9
5%

C
I)

O
R
(9
5%

C
I)

E
du

ca
ti
on

le
ve
l

N
o
sc
ho

ol
in
g

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

P
ri
m
ar
y
ed
uc
at
io
n

−
2.
18

(−
7.
10
–2
.7
4)

−
1.
10

(−
6.
03
–3
.8
3)

0.
21

(−
1.
72
–2
.1
5)

0.
63

(−
1.
45
–2
.7
2)

7.
74

(−
4.
45
–1
9.
93
)

5.
83

(−
7.
56
–1
9.
23
)

1.
64

(−
1.
05
–4
.3
3)

1.
08

(−
1.
62
–3
.7
8)

2.
27

(0
.3
9–
13
.0
8)

1.
67

(0
.1
4–
19
.7
6)

Se
co
nd

ar
y
ed
uc
at
io
n

0.
44

(−
3.
48
–4
.3
6)

1.
40

(−
2.
81
–5
.6
0)

−
0.
06

(−
1.
60
–1
.4
8)

−
0.
27

(−
2.
05
–1
.5
1)

8.
16

(−
1.
55
–1
7.
87
)

5.
81

(−
5.
62
–1
7.
23
)

1.
12

(−
1.
02
–3
.2
7)

0.
57

(−
1.
74
–2
.8
8)

4.
58

(1
.1
2–
18
.6
9)

11
.3
9
(1
.2
3–
11
5.
57
)

H
ig
he
r
ed
uc
at
io
n

2.
54

(−
1.
33
–6
.4
0)

4.
35

(−
0.
13
–8
.8
3)

0.
75

(−
0.
77
–2
.2
7)

1.
00

(−
0.
90
–2
.9
0)

5.
03

(−
4.
54
–1
4.
60
)

2.
63

(−
9.
55
–1
4.
81
)

−
0.
19

(−
2.
31
–1
.9
2)

−
1.
56

(−
4.
02
–0
.9
0)

1.
49

(0
.3
2–
6.
87
)

1.
11

(0
.0
9–
13
.9
4)

p-
va
lu
e

0.
24
5

0.
11
1

0.
69
0

0.
38
8

0.
37
2

0.
70
1

0.
38
3

0.
11
4

0.
11
2

0.
02
5

R
2

0.
04
0

0.
34
3

0.
01
4

0.
22
0

0.
03
0

0.
20
2

0.
02
9

0.
33
3

0.
05
9

0.
32
6

H
ou

se
ho

ld
in
co
m
e

Lo
w
es
t
qu

ar
ti
le

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

2n
d
lo
w
es
t
qu

ar
ti
le

−
0.
64

(−
5.
04
–3
.7
5)

−
1.
51

(−
5.
58
–2
.5
7)

0.
25

(−
1.
36
–2
.0
5)

-0
.0
5
(−

1.
78
–1
.6
7)

−
3.
30

(−
14
.1
7–
7.
57
)

−
2.
41

(−
13
.4
9–
8.
66
)

−
1.
60

(−
3.
94
–0
.7
5)

−
1.
67

(−
3.
91
–0
.5
6)

0.
71

(0
.1
6–
3.
23
)

0.
99

(0
.1
3–
7.
45
)

2n
d
hi
gh
es
t
qu

ar
ti
le

−
1.
29

(−
5.
65
–3
.0
7)

−
0.
45

(−
4.
60
–3
.7
0)

0.
11

(−
1.
58
–1
.8
0)

0.
06

(−
1.
70
–1
.8
1)

0.
73

(−
10
.0
6–
11
.5
2)

−
1.
97

(−
13
.2
4–
9.
30
)

0.
40

(−
1.
93
–2
.7
3)

−
0.
46

(−
2.
74
–1
.8
1)

0.
89

(0
.2
1–
3.
79
)

0.
49

(0
.0
6–
3.
99
)

H
ig
he
st
qu

ar
ti
le

1.
25

(−
3.
14
–5
.6
4)

3.
20

(−
1.
49
–7
.9
0)

1.
10

(−
0.
61
–2
.8
0)

1.
27

(−
0.
71
–3
.2
6)

0.
72

(−
10
.1
5–
11
.5
9)

−
3.
40

(1
6.
14
–9
.3
5)

0.
76

(−
1.
59
–3
.1
1)

−
0.
24

(−
2.
81
–2
.3
3)

2.
01

(0
.5
2–
7.
75
)

1.
35

(0
.1
5–
11
.9
1)

p-
va
lu
e

0.
64
1

0.
18
8

0.
53
5

0.
46
8

0.
83
5

0.
95
7

0.
15
2

0.
43
1

0.
38
2

0.
73
7

R
2

0.
01
6

0.
34
3

0.
02
1

0.
22
0

0.
00
8

0.
20
2

0.
05
0

0.
33
3

0.
02
8

0.
32
6

Fi
n
an

ci
al

ha
rd
sh
ip

M
as
si
ve

fi
na
nc
ia
l
ha
rd
sh
ip

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

So
m
e
fi
na
nc
ia
l
ha
rd
sh
ip

−
1.
49

(−
4.
69
–1
.7
1)

−
1.
52

(−
4.
93
–1
.9
0)

−
0.
39

(−
1.
64
–0
.8
5)

−
0.
87

(−
2.
32
–0
.5
8)

8.
23

(0
.4
2–
16
.0
5)

4.
77

(−
4.
51
–1
4.
05
)

2.
90

(1
.2
4–
4.
56
)

2.
16

(0
.2
9–
4.
03
)

4.
90

(1
.7
0–
14
.0
9)

7.
49

(1
.7
0–
33
.0
4)

N
o
fi
na
nc
ia
l
ha
rd
sh
ip

−
5.
18

(−
11
.6
0–
1.
23
)

−
4.
27

(−
11
.1
2–
2.
59
)

−
1.
95

(−
4.
45
–0
.5
4)

−
2.
65

(−
5.
55
–0
.2
5)

8.
80

(−
6.
86
–2
4.
46
)

3.
46

(−
15
.1
7–
22
.0
9)

2.
84

(−
0.
49
–6
.1
7)

0.
92

(−
2.
84
–4
.6
8)

8.
57

(1
.4
4–
50
.9
0)

8.
63

(0
.5
7–
13
0.
41
)

p-
va
lu
e

0.
22
6

0.
40
7

0.
28
4

0.
15
9

0.
08
8

0.
59
4

0.
00
2

0.
07
6

0.
00
4

0.
02
6

R
2

0.
02
8

0.
34
3

0.
02
4

0.
22
0

0.
04
6

0.
20
2

0.
11
4

0.
33
3

0.
00
3

0.
32
6

Su
bj
ec
ti
ve

So
ci
al

St
at
us

Lo
w

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

M
id
dl
e

−
2.
66

(−
5.
83
–0
.5
2)

−
2.
81

(−
6.
16
–0
.5
4)

−
0.
35

(−
1.
51
–0
.1
0)

−
0.
28

(−
1.
70
–1
.1
4)

8.
67

(0
.9
1–
16
.4
3)

7.
58

(−
1.
53
–1
6.
69
)

1.
44

(−
0.
28
–3
.1
5)

0.
62

(−
1.
22
–3
.4
6)

2.
39

(0
.7
7–
7.
41
)

0.
83

(0
.1
4–
4.
90
)

H
ig
h

−
2.
84

(−
7.
39
–1
.7
1)

−
4.
30

(−
9.
51
–0
.9
1)

0.
07

(−
1.
73
–1
.8
6)

0.
11

(−
2.
10
–2
.3
1)

6.
53

(−
4.
60
–1
7.
65
)

2.
61

(−
11
.5
5–
16
.7
6)

2.
41

(−
0.
50
–4
.8
7)

1.
40

(−
1.
46
–4
.2
5)

2.
55

(0
.5
8–
11
.1
7)

0.
38

(0
.0
4–
4.
17
)

p-
va
lu
e

0.
21
1

0.
17
8

0.
89
3

0.
86
2

0.
08
7

0.
21
2

0.
09
9

0.
61
7

0.
27
7

0.
67
1

R
2

0.
03
0

0.
34
3

0.
00
2

0.
22
0

0.
04
6

0.
20
2

0.
04
4

0.
33
3

0.
02
6

0.
32
6

C
o
e
ffi
ci
e
n
ts

(ß
)
fr
o
m

lin
e
ar

re
g
re
ss
io
n
s
an

d
o
d
d
s
ra
ti
o
s
(O

R
)
fr
o
m

lo
g
is
ti
c
re
g
re
ss
io
n
s
an

d
th
e
ir
9
5
%

co
n
fi
d
e
n
ce

in
te
rv
al

(C
I)
.

A
ll
lin

e
ar

tr
e
n
d
s
ar
e
sh

o
w
n
in

co
lo
r.
Li
g
h
t
g
re
e
n
in
d
ic
at
e
s
a
tr
e
n
d
in

fa
vo

r
o
f
th
e
h
yp

o
th
e
si
s,

w
it
h
d
ar
k
g
re
e
n
b
e
in
g
si
g
n
ifi
ca

n
t
at

p
-v
al
u
e
<
0
.0
5
.

p
-v
al
u
e
s
fr
o
m

lik
e
lih

o
o
d
ra
ti
o
te
st
s.

M
o
d
e
l
1:

u
n
ad

ju
st
e
d
.

M
o
d
e
l
2
:
ad

ju
st
e
d
fo
r
ag

e
,
le
si
o
n
le
ve

l,
co

m
p
le
te
n
e
ss

o
f
in
ju
ry
,
ye

ar
s
si
n
ce

in
ju
ry
,
e
ti
o
lo
g
y,

m
o
b
ili
ty
,
an

d
al
l
SE

S
in
d
ic
at
o
rs
.

R
e
f,
re
fe
re
n
ce

ca
te
g
o
ry
;
ß
,
co

e
ffi
ci
e
n
t;
O
R
,
o
d
d
s
ra
ti
o
;
C
I,
co

n
fi
d
e
n
ce

in
te
rv
al
.

Limacher et al. 10.3389/fresc.2023.1108214

Frontiers in Rehabilitation Sciences 09 frontiersin.org

https://doi.org/10.3389/fresc.2023.1108214
https://www.frontiersin.org/journals/rehabilitation-sciences
https://www.frontiersin.org/


TABLE 5 Interactions of socioeconomic status and gender on health outcomes.

Secondary conditions
0–52 ß (95% CI)

Pain 0–10
ß (95% CI)

Vitality 0–100
ß (95% CI)

QoL 0–20
ß (95% CI)

Health Good/Poor
OR (95% CI)

Education level

No schooling x male Ref Ref Ref Ref Ref

Primary education x male 1.95 (−3.49–7.39) −0.16 (−2.52–2.19) −5.40 (−19.88–9.09) −2.54 (−5.22–0.15) 0.22 (0.03–1.79)

Secondary education x male −0.72 (−5.19–3.76) −0.11 (−2.05–1.83) −7.12 (−19.03–4.80) −1.70 (−3.90–0.51) 0.08 (0.01–0.44)

Higher education x male −3.26 (−7.96–1.45) −0.88 (−2.92–1.15) −0.73 (−13.24–11.79) 0.51 (−1.81–2.83) 0.61 (0.09–3.94)

p-value for interaction term 0.246 0.809 0.579 0.052 0.008

R2 0.174 0.103 0.107 0.115 0.104

Household income

Lowest quartile x male Ref Ref Ref Ref Ref

2nd lowest quartile x male 2.64 (−2.14–7.42) 0.13 (1.04) −0.59 (−13.27–12.09) 1.71 (−0.62–4.04) 0.95 (0.15–5.92)

2nd highest quartile x male 1.83 (−2.94–6.60) −0.21 (1.04) −4.93 (−17.60–7.74) 0.39 (−1.93–2.72) 2.58 (0.45–14.79)

Highest quartile x male −2.02 (−6.82–2.78) −1.86 (1.05) −4.77 (−17.50–7.97) 0.68 (−1.66–3.02) 0.75 (0.14–3.94)

p-value for interaction term 0.170 0.150 0.782 0.483 0.439

R2 0.170 0.112 0.106 0.129 0.097

Financial hardship

Massive financial hardship x male Ref Ref Ref Ref Ref

Some financial hardship x male −1.83 (−5.39–1.74) −0.06 (−1.61–1.48) −1.79 (−11.19–7.60) −1.48 (−3.20–0.24) 0.35 (0.10–1.25)

No financial hardship x male −0.68 (−7.42–6.06) −0.10 (−3.02–2.83) 3.18 (−14.59–20.94) 0.78 (−2.48–4.03) 0.54 (0.07–4.32)

p-value for interaction term 0.602 0.996 0.856 0.184 0.266

R2 0.184 0.111 0.132 0.160 0.108

Subjective social status

Low SSS x male Ref Ref Ref Ref Ref

Middle SSS x male −0.21 (−3.68–3.26) −0.12 (−1.64–1.39) −2.41 (−11.36–6.54) 0.33 (−1.31–1.98) 1.26 (0.31–5.11)

High SSS x male −1.66 (−6.81–3.49) −0.69 (−2.93–1.55) 11.12 (−2.14–24.38) 1.39 (−1.04–3.83) 3.18 (0.50–20.09)

p-value for interaction term 0.811 0.830 0.119 0.531 0.439

R2 0.177 0.097 0.164 0.187 0.129

Coefficients (ß) from linear regressions and odds ratios (OR) from logistic regressions and their 95% confidence interval (CI).

All linear trends are shown in color. Light green indicates a trend in favor of the hypothesis, with dark green being significant at p-value < 0.05. Light red indicates a trend

against the hypothesis.

p-values for interaction terms from likelihood ratio tests.

All models are adjusted for age, lesion level, completeness of injury, years since injury, etiology, and mobility.

ß, coefficient; OR, odds ratio; CI, confidence interval; QoL, quality of life; SSS, subjective social status, Ref, reference category.
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SSS have been found to mediate the association of income and

education with health in previous studies (11, 28, 56). However,

this cannot be explained conclusively in this study. Furthermore,

as the study is based on cross-sectional data, it cannot be

evaluated whether the subjective measures of SES cause poorer

health or result from people’s health problems.

There are multiple explanations for the constant

associations of SSS and financial hardship with health. SSS

might reflect a person’s individual SES more

comprehensively than more objective measures and therefore

shows associations with health even when controlled for

other SES measures (27), i.e., SSS has additional explanatory

power over standard objective SES indicators like education

or income. Additionally, the relative comparison of oneself

in society can lead to subjective psychological consequences,

negatively affecting physical and mental health (57).

Similarly, financial hardship can create a sense of relative

deprivation and lead to a heightened stress response,

negatively impacting health (58). Financial hardship may

further serve as a better indicator of the individual economic

burden of people with disabilities due to their increased

expenditure on health care and material deprivation such as

lack of goods, opportunities, and resources may be
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adequately addressed (11, 59). Previous findings in high-

income countries support the strong impact of financial

hardship on the health of people with SCI (11).

Contrary to the hypothesis, education showed a significant

positive association with secondary condition after adjustment

for all confounders and other SES indicators. The coefficients for

income showed a similar trend but were less pronounced and

insignificant. Even when counterintuitive, these results can have

several explanations. The literature confirms that lower education

is associated with later referral among people with chronic health

conditions (58), explaining that higher educated individuals are

more likely to be diagnosed with secondary conditions. In

countries where inequalities in health care services exist in favor

of persons with higher SES (5, 6), income and education may

play an essential role in detection of secondary conditions, as it

reflects a person’s access to health services (16). For persons with

low SES, this may result in undiagnosed secondary conditions on

one hand and untreated health conditions on the other.

Comparing different countries showed that people with SCI in

low-resource countries are more likely to die from preventable

secondary conditions, while secondary conditions are no longer

the leading cause of death for people with SCI in high-income

countries (52).
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Gender differences and moderation

The proportion of women and men among the study

participants is representative, as the SCI prevalence is known to

have a male-to-female ratio of at least 2:1 among adults (34, 52).

The gender differences regarding age and lesion characteristics

found in this study align with previous findings (34, 52).

Women’s ability to move around better and more independently

may be attributed to their lower severity of the injury, as

incomplete SCI preserves some sensory and motor functions

below the lesion level (15). Previous results for the general

Moroccan population indicate a gender difference in SES

benefiting men (6, 60). The absence of these gender inequalities

in SES in the present study population may be related to the

general social exclusion of people affected by SCI in this country,

equally valid for men and women (19, 20). The gender

differences found in our study for pain (higher in females) and

vitality (lower in females) are consistent with previous findings

from studies conducted among populations with chronic or long-

term disabilities (61, 62).

The fact that we did not observe a moderating effect of

gender on the relationship between SES and health may be

accompanied by methodological limitations when including

interaction terms in a quantitative model. When main effects

explain a large amount of the variance in an outcome, small

but meaningful interactions between two variables can be

difficult to detect (63). Nevertheless, a final point that needs

to be discussed is the favorable but non-significant result of

the moderating effect of SSS and gender on four out of five

health outcomes, showing that inequalities in health are more

pronounced in males than in females. This could be explained

by the fact that lower SSS has an even more detrimental effect

on health for men because they cannot fulfil the social norms

of the gender role, e.g., by having a lower income and being

unable to provide for the family.
Strengths and limitations

This is the first study examining the moderating role of

gender on the association between SES and health among

physically people with a physical disability and one of the

first to examine health inequalities in a low-resource country

and therefore contributes to health inequalities research in

the setting of disability. A major strength of this study is the

comprehensive set of SES indicators and health outcomes,

allowing for a detailed analysis of key drivers for health

inequalities. Validated measures for most of the constructs

under investigation were used and the study population is

based on a community sample including people from all

country regions. The data meet high-quality standards with

virtually no missing data.

This study has several limitations. Although the present study

helps to understand the association between SES and health, the

cross-sectional nature of data precludes the determination of

causality and reverse causation (i.e., that poor health caused poor
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SES) cannot be excluded. Additionally, health is a complex

construct that is determined by various factors. Therefore, other

variables not included in the analysis may be important to fully

understand the relationship between SES and the selected health

indicators (e.g., psychosocial resources). The generalizability of

results to the total population of individuals with SCI in

Morocco might be limited due to sampling bias as convenience

sampling was used. This recruiting strategy includes possible

selection bias as the sample was based on 20 collaborating

institutions. Also, it is worthwhile mentioning that the absence of

statistical significance at the traditional level of p < 0.05 for

analysis stratified for gender might be due to low sample size,

especially in females. Those results still indicate a consistent

trend for inequalities in the subjective SES indicators and

absence of statistical significance should be interpreted with

caution. It can further not be assessed whether self-report of SES

and health indicators has led to biased responses. Information on

SES might be prone to social desirability bias and people with

lower SES might be reluctant to report themselves as being worse

off because of stigmatization. Self-reported data might also result

in a bias in health outcomes. People may not be aware of certain

health conditions, as disadvantaged people often have poorer

health literacy and less access to health services.
Conclusion

In this study on health inequalities in persons with a physical

disability (SCI), financial hardship and lower SSS were

consistently related to reduced health, whereas income and

education were not associated with health. However, evidence for

a moderation effect of gender was weak in our sample. Given the

importance of subjective measures of SES on health, the results

of this study provide evidence that the proximal social context

and the lived experience of relative deprivation account most for

health inequalities in this setting. These findings underline the

importance to reduce social marginalization and poverty in

populations with disabilities in low-resource countries to reduce

their double burden of being stigmatized due to the disability

and encountering social disadvantages through low SES.
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