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Abstract

Background: Socioeconomic position (SEP) is an important contextual factor in the Stress Process Model of
caregiving. However, the basic assumption that low SEP is associated with greater caregiver burden has so far
lacked empirical support. The objective of this study was to investigate social inequalities in the caregiver burden
among caregiving partners of persons with a physical disability, i.e., spinal cord injury (SCI), applying a dyadic
approach. More specifically, we investigated 1) the association of the caregivers’ SEP with caregiver burden (‘actor
effect’); 2) the association of the care-receivers’ SEP with caregiver burden (‘partner effect’), and 3) potential mediators
of the association between SEP and caregiver burden.

Methods: Cross-sectional survey data from 118 couples of persons with SCI and their partners living in Switzerland
was used. We firstly employed logistic regression to investigate the actor and partner effects of SEP on objective
(hours of caregiving) and subjective caregiver burden (Zarit Burden Interview). We additionally used structural
equation modelling to explore whether unfulfilled support needs, psychosocial resources and the care-receivers
health status mediated the association between SEP and caregiver burden. SEP was operationalized by household
income, education, subjective social position, financial strain and home ownership.

Results: We observed a consistent trend towards higher objective and subjective burden in lower SEP groups.
Caregivers with higher subjective social positon and home ownership indicated lower subjective burden, and
caregivers with higher education and absence of financial strain reported lower objective burden. Further evidence
suggested a partner effect of SEP on caregiver burden, whereby objective caregiver burden was reduced in couples
where the care-receiver had a higher educational level. The negative association between SEP and subjective
burden was partially mediated by the unfulfilled support needs and deprived psychological resources of the
caregiver, and the poor health status of the care-receiver. Similar mediation effects were not supported for
objective burden.

Conclusions: Our study, in the context of SCI, provides support for the contextual role of SEP in the Stress Process
Model of caregiving. To reduce subjective caregiver burden, policy programs may target the strengthening of
psychosocial resources, or the improvement of access to support services for caregivers with low SEP.

Keywords: Caregiver burden, Dyadic analysis, Inequalities, Mediation, Socio-economic position, Spinal cord injury,
Stress process model of caregiving
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Background
The demand for informal care is rising, largely due to an
ageing population, and a subsequent increase in persons
living with chronic conditions and functional limitations
[1, 2]. Informal care is defined as non-professional care
provided for persons with long-term care needs by fam-
ily members, friends, neighbours or other individuals. In
Switzerland, roughly 21% of the population are involved
in informal caregiving [3] and several contemporary
health initiatives seek to reduce the financial and psy-
chological burden of informal caregiving, with the aim
to ultimately improve caregivers’ health [4]. To inform
and evaluate the efficacy of such programs, the care-
givers’ experience of objective and subjective burden
needs to be systematically monitored and documented.
While the subjective burden refers to the psychological
or emotional impact which caregiving responsibilities
have on the caregiver [5], the objective burden refers to
the time burden and the number of activities for which
the care-receiver requires assistance.
Socioeconomic position (SEP) may play a key role in

determining the burden of care. While the current litera-
ture generally supports the notion that caregivers in
lower SEP incur higher objective burden [6–8], few stud-
ies have explored the impact of SEP on subjective bur-
den [9, 10]. Moreover, the theoretical pathways which
link SEP to objective and subjective burden are generally
not investigated. According to the Stress Process Model
of caregiving, informal caregivers with lower SEP are ex-
pected to be at higher risk of caregiver burden due to
their limited access to stress-buffering resources [11].
Material, psychosocial and behavioral stress-buffering re-
sources may be more accessible to caregivers with higher
SEP, potentially enabling these caregivers to better cope
with their caring role, and therefore limiting their bur-
den of care.
To facilitate policy that aims to reduce social inequal-

ities in caregiver burden, it is important to explore pos-
sible mediating factors and underlying processes in the
association of SEP with caregiver burden [12]. Previous
research has identified several potential mediating fac-
tors which are unequally distributed within society, in-
cluding psychosocial resources, such as caregivers’
coping strategies, level of self-efficacy, and satisfaction
with social connections [13–17], as well as material re-
sources, such as access to professional support, health-
care information and healthcare services [18]. Poor
access to stress-buffering resources may not be the only
pathway through which SEP impacts upon caregiver
burden. Evidence suggests that the prevalence of disabil-
ity, and therefore the need for informal care, is highest
in those with the lowest SEP [6, 7, 19–21]. Not only are
disabling conditions more prevalent in those with the
lowest SEP, but those already affected by a disability are

more prone to secondary health conditions and comor-
bidities if they are socially disadvantaged [22–24]. For
example, one study in the context of spinal cord injury
(SCI) has shown that individuals reporting financial
strain also suffered from poorer physical and mental
functioning [22].
We investigated social inequalities in the caregiver bur-

den in the context of SCI in Switzerland. An SCI is a
chronic traumatic or non-traumatic damage to the spinal
cord that leads to a total or partial loss of sensation and
movement below the lesion level and oftentimes leads to
major physical disability [25]. Although prevalence is ra-
ther low - with worldwide estimates ranging from 280 to
2500 cases per million population – SCI has an extensive
impact on functioning, health and well-being, and results
in major individual and societal costs [25]. This disabling
condition offers an informative case in point, as it often
leads to dependency on informal care and the need for
support in numerous activities of daily living [25, 26]. Im-
portantly, our analysis set in the Swiss context presents an
informative case for the development of policy pro-
grammes in high income countries that seek to take ac-
count for social inequalities in the broader context of
caregiving. Characteristically, social inequalities in health
are also manifest in Switzerland, despite a high-level gross
domestic product (GDP) per capita, a highly developed
health care system, extended social security policies and
moderate levels of wealth inequality [21, 27, 28]. To depict
the SEP of persons with SCI and their caregiving partners,
we utilized a comprehensive set of indicators, including
education, household income and home ownership, as
well as indicators that may affect people’s daily lives more
directly, such as financial strain and subjective social pos-
ition. In light of the substantial research gaps identified in
caregiver research, the overall objective of this study is to
investigate social inequalities in the caregiver burden ap-
plying a dyadic perspective, including the SEP of both the
caregiver (‘actor’) and the care-receiver (‘partner’). More
specifically, we investigated 1) whether the SEP of the
caregiver is associated with objective and subjective care-
giver burden (‘actor effects’), 2) whether the SEP of the
care-receiver (i.e., person with SCI) is associated with ob-
jective and subjective caregiver burden (‘partner effects’),
and 3) whether the association between the SEP and care-
giver burden is mediated by unfulfilled support needs, psy-
chosocial resources and the care-receivers health status
(Fig. 1). Based on evidence from other study populations,
we hypothesize that lower SEP of the caregiver is associ-
ated with higher caregiver burden, 2) that lower SEP of
the care-receiver is associated with higher caregiver bur-
den, and 3) that the potential association between low SEP
and higher caregiver burden is mediated by unfulfilled
support needs, low psychosocial resources and poor health
status of the care-receiver.
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Methods
Sampling frame and participants
Data for this analysis came from the pro-WELL study
[29]. Pro-WELL participants were recruited from the
community survey of the Swiss Spinal Cord Injury Co-
hort Study (SwiSCI), which was performed between Sep-
tember 2011 and March 2013. The SwiSCI sampling
frame included a representative sample of 1922 persons
with traumatic or non-traumatic SCI living in
Switzerland, aged 16 years or older [30, 31]. The follow-
ing eligibility criterion were applied for pro-WELL: aged
30–65 years, fluent in German or French, living in a
stable partnership, having a partner that is involved in
caregiving tasks and was willing to participate in the
study, as only couples were included. In total, 676 per-
sons with SCI from the sampling frame were deemed eli-
gible, and 133 persons with SCI and their partners were
recruited at baseline (total n = 266; response rate 19.7%).
A comprehensive non-response analysis demonstrated
good representation of the source population, with insig-
nificant selection bias regarding sociodemographic and
lesion characteristics [29]. In this analysis, only the
partners of persons with SCI who indicated supporting
their partner in activities of daily living were included
(n = 118).

Study design
Pro-WELL is a longitudinal community survey with
three measurement waves (baseline; month 6; month
12). Data were collected using computer-assisted tele-
phone interviews and questionnaires (paper-pencil or
online). Given that the SEP and the subjective caregiver
burden were only assessed at baseline, only cross-
sectional data from the baseline assessment that was

carried out between May 2015 and January 2016 were
used in this analysis. The study protocol and all mea-
sures were approved by the Ethical Committee of North-
west and Central Switzerland (document EKNZ 2014–
285). Pro-WELL strictly observed all regulations con-
cerning informed consent and data protection and con-
forms to the Helsinki Declaration.

Measures
Predictor: socioeconomic position
Education, household income, financial strain, subjective
social position and home ownership were used to
operationalize the SEP of caregiving partners and per-
sons with SCI. Education was assessed according to the
International Standard Classification of Education as
total years of formal education, combining school and
vocational training [32]. For the persons with SCI, po-
tential re-training after the onset of SCI was not added
to the total years of education. We used net-equivalent
household income to assess the income situation of par-
ticipants. Net-equivalent household income represents
the total of disposable income of the household,
weighted by the total number of adults and children liv-
ing in the household. OECD criteria were applied for the
weighting (i.e., 1.0 for the first adult; 0.5 for each add-
itional adult; 0.3 for each child in the household) [33].
Financial strain was measured with a 5-point Likert
scaled item asking participants how they get along with
their available financial resources. The available response
options were: financial resources are very scarce, scarce,
just last, last well, or last very well. For analysis, the vari-
able was dichotomized into ‘financial strain’ (including
the responses ‘very scarce’ and ‘scarce’) and ‘no financial
strain’ (including the responses ‘just last’, ‘last well’, and

Fig. 1 Overview of the study aims
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‘last very well’). The MacArthur Scale of Subjective So-
cial Status was used to capture the subjective evaluation
of one’s position in society, represented by a 10-rung
ladder [34]. A single item was used to assess home own-
ership (yes vs. no). Information on total years of educa-
tion, net-equivalent household income and subjective
social position (scale 0–10) was used continuously for
analysis.

Outcome: caregiver burden
Objective caregiver burden was measured by the daily
hours of caregiving. For multivariable analysis those per-
forming at least 3 h of daily caregiving were categorised
as having high objective burden [6]. Subjective caregiver
burden assesses the personal feelings of strain resulting
from the caregiving role measured with the Zarit Burden
Interview short form (ZBI-S). The twelve items were
rated on a 5-point scale, measuring the frequency of
feelings of burden (never, rarely, sometimes, frequently,
nearly always). We calculated a sum score ranging from
0 to 48 [35, 36] and Cronbach’s alpha across the twelve
items was 0.88, indicating good internal consistency. As
a rule of thumb, Cronbach’s alpha was interpreted as fol-
lows: ≥0.9 excellent; ≥0.8 to < 0.9 good; ≥0.7 to < 0.8 ac-
ceptable; below 0.7 unacceptable internal consistency
[37]. For multivariable analysis a cut off score of 12 or
higher was used to classify caregivers into a higher and a
lower burden group [38, 39].

Potential mediators

Unfulfilled support needs One item on unfulfilled sup-
port needs was used as a proxy to measure access to,
and satisfaction with available professional caregiving
support. The item was added as a dichotomous variable
into mediation analysis.

Psychosocial resources We use the partner relationship
quality and self-efficacy as indicators for psychosocial re-
sources of the caregiver, and feelings of loneliness as an
indication for lack of social resources. Quality of partner
relationship was assessed using eight items from the so-
cial support and depth subscales of the Quality of Rela-
tionship Inventory (QRI) which were rated on a 4-point
Likert scale, resulting in a sum score ranging from 0 to
24 and indicating higher relationship quality with higher
ratings [40]. The Cronbach’s alpha across the eight items
was 0.82, demonstrating good internal consistency in
our sample [37]. Three items from the Revised UCLA
loneliness scale were used to capture subjective feelings
of loneliness, with a score ranging from 0 to 6, with
higher scores indicating more loneliness [41]. This scale
has recently been validated in SCI [42]. General self-
efficacy, which describes the general confidence in one’s

own abilities to overcome difficulties, was assessed using
a modified version of the General Self-Efficacy Scale
(GSES) consisting of five items. Participants were asked
to rate different statements, as for example ‘I can find a
solution for every problem’ or ‘I know how to act in an
unexpected situation’, on a four-point Likert scale ran-
ging from 1 ‘not true’ to 4 ‘exactly true’. A sum score
ranging from 5 to 20 was built, with higher scores indi-
cating higher self-efficacy [43]. The Cronbach’s alpha
across the five items indicated good internal consistency
(0.85) [37].

Health status of care-receiver Ten items of the Self-
Administered Comorbidity Questionnaire (SCQ) were
used to assess the number of comorbidities which the
care-receiver reported on a dichotomous level (comor-
bidity present vs. absent) [44]. A sum score over the ten
items was built for analysis. Nine selected items from
the SCI Secondary Conditions Scale (SCI-SCS) were
used to assess conditions which are commonly encoun-
tered by persons with SCI, such as pressure ulcers, urin-
ary tract infections and bladder and bowel dysfunction.
The assessment referred to the past 4 weeks and was
made on a 4-point Likert scale, with ordinal levels ‘not
existing or insignificant’; ‘mild or infrequent’; ‘moderate
or occasional’; and ‘significant or chronic’ [45]. We cal-
culated a sum score over the nine items (range 0–24) for
analysis, the Cronbach’s alpha over the items was 0.70,
indicating acceptable internal consistency [37].

Potential confounders
The selection of confounders was informed by directed
acyclic graphs (DAGs; www.dagitty.net). The visualization
of DAGs facilitates the identification of ‘true’ confounders
by displaying complex interrelations between predictors,
outcomes and potential candidate confounders [46]. Once
literature-based confounders were identified, the theoret-
ical DAG was validated by bivariate analysis using pro-
WELL data. Thereby, age, sex, employment status of the
caregiver and lesion characteristics of the care-receiver
were identified as true confounders to be included in the
analysis of study aim 1 and 2.

Statistical analysis
Analysis was conducted using Stata version 14.2 for
Windows (College Station, TX, USA). We first described
the distribution of SEP, caregiver burden and potential
mediating and confounding variables. Next, we com-
puted bivariate within-person and within-dyad correla-
tions of SEP in order to assess correlations between
constructs but also correlations of SEP variables between
the two members of a dyad. Descriptive analysis was
performed with crude data, excluding all cases with
missing values. To account for item non-response in
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predictor and control variables, the multivariable ana-
lysis for study aim 1 and 2 used multiply imputed data
that were derived by multiple imputation using chained
equations (MICE) [47]. Outcome variables were not im-
puted. Selection bias due to unit non-response has been
shown to be negligible [29].
Logistic regression was used to explore actor (study

aim 1) and partner effects (study aim 2) of SEP on the
objective and subjective caregiver burden. We use the
Actor Partner Interdependence Model (APIM) to inform
our dyadic analysis [48, 49]. Indicators of SEP were en-
tered individually into all models in order to avoid bias
arising from mutual adjustment [50]. We report odds ra-
tios (OR), 95% confidence intervals (CI) and p-values
from Equal Fraction Missing Information (FMI) tests.
Study aim 3 was addressed using structural equation

modelling in order to include potential mediators in the
association between SEP and caregiver burden. In order
to evaluate the overall and accumulative effect of SEP, a
latent construct was created which used education, in-
come, subjective social position and financial strain as
indicators. The latent construct was created using con-
firmatory factor analysis, with all indicators having satis-
factory factor loadings above 0.5 [51]. Given that the
factor loading for ‘home ownership’ was below 0.5, this
variable was excluded from the model. The structural
equation models were specified according to the study
aims outlined in Fig. 1. If a potential mediator was not
significantly associated with both the predictor (SEP)
and the outcome (caregiver burden) there was no empir-
ical evidence for mediation, and the variable was
dropped from analysis. The final models included the
mediators unfilled support needs (wish for more sup-
port), psychosocial resources (partner relationship qual-
ity; loneliness; self-efficacy), and the health status of the
care-receiver (comorbidities; secondary conditions of the
person with SCI). Bias-corrected and accelerated boot-
strapping with 5000 replications with replacements was
computed in order to deal with sample size and non-
normality issues. This also enabled the estimation of
asymmetrical CIs for the indirect effects in mediation
analysis and for multiple mediation models [52]. Ad-
equate model fit was assessed by a non-significant X2

test (vulnerable to sample size), a comparative fit index
(CFI) > 0.95, and the root mean square error of approxi-
mation (RMSEA) < 0.06. We report standardized regres-
sion coefficients and 95% CIs. Our sample sufficed the
minimal recommended sample size and supported the
estimation of one latent construct as indicated by the ra-
tio of the estimated parameters to the observed variables
[51]. SEM analyses were conducted on non-imputed
data using full information maximum likelihood (FIML)
estimation, which adequately accounts for missing data
[53]. Proportion of mediated effects was calculated using

the estat teffects command in STATA, subsequently the
indirect effect of SEP on caregiver experience was di-
vided by the total effect. The proportion of explained
variance in caregiver burden was reported with the R-
squared statistic.

Results
Basic characteristics of the pro-WELL sample are dis-
played in Table 1. The majority of caregiving partners
were female and the mean age was 50.7 years. Two
thirds of partners, and over half of persons with SCI
were in paid employment and the majority of couples
had formed their relationship after SCI had occurred.
More than 30% of participants reported financial strain,
mean net equivalence household income per month was
over 4300 CHF, participants had been in formal educa-
tions for on average 14 years, and rated themselves with
a subjective social position of around six on a scale from
one to ten. On average, the partners provided 2 hours a
day of care for the person with SCI, but reported an
average score of 7.4 on subjective caregiver burden.
Weak and moderate within-person correlations dem-

onstrated the uniqueness of different dimensions of SEP.
High within-dyad correlations were only found for in-
come and home ownership, demonstrating the lack of
coherence within couples of more proximal measures of
SEP such as financial strain or subjective social position
(Additional file 1: Tables S1 and S2).

Study aim 1: SEP and caregiver burden (actor effects)
Results provide tentative support for a negative association
between SEP and caregiver burden. More specifically,
caregiving partners with higher incomes, educational level,
and subjective social position, and those who owned their
own home or who indicated no financial strain reported a
lower propensity for both subjective and objective care-
giver burden. Education demonstrated a negative associ-
ation with objective caregiver burden (OR 0.88, 95% CI
0.73–1.00; p-value 0.05), as did subjective social position
with subjective caregiver burden (OR 0.66, 95% CI 0.48–
0.92; p-value 0.01). For each additional year of formal edu-
cation, caregivers reported a 12% lower risk of high object-
ive burden, and for each rang up the ladder of subjective
social position, a 34% lower risk of high subjective burden.
Moreover, caregivers who owned a home had reduced
odds for high subjective burden and caregivers who indi-
cated financial strain had higher odds for high objective
caregiver burden (Table 2).

Study aim 2: the partners’ SEP and caregiver burden
(partner effects)
Results for partner effects were less consistent as those
for actor effects, although all unadjusted models demon-
strated associations in the expected direction, i.e., lower
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objective and subjective caregiver burden in higher SEP
groups. However, the direction of associations was reversed
in some cases after adjustment. The education of the care-
receiving partner and home ownership were consistently
negatively associated with both, the subjective and the object-
ive caregiver burden. In particular, with each additional year
of education of the care-receiver, the odds of high objective
caregiver burden was reduced (OR 0.84, 95% CI 0.72–0.97;
p-value 0.02), even in adjusted analysis (Table 2).

Study aim 3: potential mediators between SEP and
caregiver burden
Given that there were no significant associations be-
tween any of the potential mediators and objective care-
giver burden (results not shown), mediation models
were only run for the outcome subjective burden. The
mediators included unfilled support needs, as repre-
sented by the variable wish for more support (Fig. 2b),
psychosocial resources, as represented by relationship

Table 1 Basic characteristics of the pro-WELL baseline population

Caregiving partners Persons with SCI

Total [Missing values: SCI; partner]

Sociodemographic characteristics

Continuous Mean (SD) Mean (SD)

Age (in years) 50.7 (10.0) 51.7 (9.4)

Net-equivalent household income (in CHF) [17;18] 4333 (1560) 4495 (1473)

Years of formal education [7;2] 14.0 (3.2) 13.8 (3.2)

Subjective social position (range 0–10) [5;4] 6.0 (1.6) 5.8 (1.8)

Duration of caregiving (in years) [7] 18.8 (11.0) –

Categorical n (%, 95 CI) n (%, 95 CI)

Female [0;0] 86 (72.9, 64.0–80.2) 36 (27.1, 19.8–35.9)

Financial strain [5;4] 39 (34.5, 26.2–43.9) 39 (34.5, 26.2–43.9)

Home ownership [2;7] 79 (66.4, 58.2–74.6) 81 (72.9, 63.8–80.5)

Paid employment [0;0] 76 (53.3, 44.2–62.3) 63 (64.4, 55.2–72.6)

Lesion characteristics of the care-receiver n (%, 95 CI) n (%, 95 CI)

Lesion severity [2]

Incomplete paraplegia – 36 (31.0, 23.2–40.1)

Complete paraplegia – 45 (38.8, 30.3–48.1)

Incomplete tetraplegia – 22 (19.0, 12.7–27.3)

Complete tetraplegia – 13 (11.2, 6.6–18.5)

Aetiology [3]

Traumatic – 97 (84.3, 76.4–90.0)

Non-traumatic – 18 (15.7, 10.0–23.6)

Health status Mean (SD) Mean (SD)

Secondary health conditions (SCI-SCS, range 0–24) [0] – 10.8 (5.3)

Comorbidities (SCQ, range 0–5) [0;0] 0.8 (1.1) 0.9 (1.0)

Psychosocial resources Mean (SD) Mean (SD)

Quality of relationship (QRI, range 0–24) [3;2] 20.3 (3.6) 21.0 (2.9)

Loneliness (UCLA-SF, range 0–6) [3;2] 0.7 (1.3) 1.1 (1.5)

Self-efficacy [3;4] 15.5 (2.4) 15.0 (2.7)

Unfulfilled support needs n (%, 95 CI)

Wish for more support in caregiving (yes) [16] 19 (16.2, 9.5–23.0) –

Caregiver burden Mean (SD)

Objective (duration of daily care in hours) [12] 2.0 (3.5) –

Subjective (ZBI-S, range 0–48) [5] 7.4 (7.2) –

Abbreviations: CHF Swiss Francs, CI Confidence Interval, QRI Quality of Relationship Inventory, SCI Spinal Cord Injury, SCI-SCS Spinal Cord Injury-Secondary
Conditions Scale, SCQ Self-Administered Comorbidity Questionnaire, SD Standard Deviation, UCLA-SF UCLA Loneliness Scale-short form, ZBI-S Zarit Burden
Interview-short form
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quality, loneliness and self-efficacy (Fig. 2c), and health
status of the care-receiver, as represented by the comor-
bidities and secondary conditions of the person with SCI
(Fig. 2d).
All models identified significant mediation effects

(Table 3), which presents the indirect effect point esti-
mates, and the bias corrected and accelerated CIs. Op-
erative mediation was supported for all studied mediator
groups (all 95% CIs excluding “0”, p-value < 0.05).

Discussion
This is – to the best of our knowledge – the first study
to investigate the association of SEP with both objective
and subjective caregiver burden using a wide range of

different SEP indicators, and applying a dyadic perspec-
tive. Our study findings support the hypothesis that low
SEP is associated with increased caregiver burden, and
also highlight the role of both the caregivers’ and the
care-receivers’ social standing in shaping the caregiver
experience. More specifically, we identified the education
of caregivers and care-receivers as important determi-
nants of objective caregiver burden and that more prox-
imal measures of SEP, such as subjective social position
and financial strain, were related to both subjective and
objective caregiver burden. Furthermore, our findings
confirm the hypothesis that unfilled support needs, low
availability of psychosocial resources, and the poor
health status of the care-receiver mediated the

Table 2 Actor and partner effects of socioeconomic position on subjective and objective caregiver burden: Unadjusted and
adjusted odds ratios (OR) and their 95% confidence intervals (CI) from logistic regressions

High subjective caregiver burden
(ZBI-s≥ 12)

High objective caregiver burden
(≥3 h of daily caregiving)

Model 1 Model 2 Model 1 Model 2

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

Actor effects

Net-equivalent household income

Per CHF 1000 0.93 (0.69–1.26) 0.94 (0.66–1.34) 0.96 (0.71–1.29) 0.88 (0.61–1.28)

Years of formal education

Per year 0.89 (0.74–0.98)* 0.94 (0.79–1.12) 0.84 (0.71–0.99)* 0.88 (0.73–1.00)*

Subjective social position

0–10 0.71 (0.52–0.96)* 0.66 (0.48–0.92)* 0.92 (0.70–1.20) 0.90 (0.67–1.22)

Financial strain

No Reference Reference Reference Reference

Yes 2.08 (0.81–5.31) 2.34 (0.86–6.39) 2.20 (1.01–4.80)* 2.51 (1.05–6.02)*

Home ownership

No Reference Reference Reference Reference

Yes 0.26 (0.10–0.67)** 0.17 (0.05–0.53)** 1.11 (0.43–2.85) 0.87 (0.29–2.62)

Partner effects

Net-equivalent household income

Per CHF 1000 0.84 (0.61–1.15) 0.87 (0.59–1.27) 0.99 (0.76–1.30) 1.15 (0.82–1.62)

Years of formal education

Per year 0.92 (0.79–1.07) 0.96 (0.81–1.14) 0.82 (0.71–0.94)** 0.84 (0.72–0.97)*

Subjective social position

0–10 0.87 (0.67–1.12) 1.00 (0.73–1.38) 0.89 (0.72–1.10) 1.20 (0.90–1.59)

Financial strain

No Reference Reference Reference Reference

Yes 1.23 (0.46–3.23) 0.82 (0.28–2.42) 1.84 (0.84–4.04) 0.99 (0.40–2.49)

Home ownership

No Reference Reference Reference Reference

Yes 0.26 (0.10–0.67)** 0.19 (0.06–0.58)** 0.98 (0.44–2.17) 0.91 (0.34–2.47)

Model 1: Unadjusted; Model 2: Adjusted for age, sex, employment status and lesion characteristics of partner with SCI.
Abbreviations: CHF Swiss Francs, ZBI-s Zarit Burden Interview-short form
*p<0.05; **p<0.01
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Fig. 2 a Unmediated model. b Mediated by unfulfilled support needs of caregiver (parametrization of latent construct ‘SEP’ as in 2a). c Mediated
by psychosocial resources of caregiver (parametrization of latent construct ‘SEP’ as in 2a). d Mediated by health status of care-receiver
(parametrization of latent construct ‘SEP’ as in 2a)

Table 3 Mediation effects of socioeconomic position on subjective caregiver burden through unfulfilled support needs,
psychosocial resources and health status of care-receiver

Point estimate
(Unstandardized)

Product of coefficients Bias corrected and accelerated 95% CI

SE Z Lower Upper

Psychosocial resources −1.02 0.33 −3.04 −1.56 −0.29

Unfulfilled support needs −0.43 0.24 −1.77 −1.09 −0.07

Health status of care-receiver −0.67 0.42 −1.58 −1.42 −0.37

Abbreviations: CI Confidence Interval, SE Standard Error
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association between SEP and subjective caregiver bur-
den. However, we found no evidence for mediation ef-
fects in the association between SEP and objective
caregiver burden.

SEP and caregiver burden
We identified the educational attainment of both the
caregiver and care-receiver as the most robust determin-
ant of objective burden. This finding is in line with pre-
vious studies that demonstrated a higher level of
caregiving intensity in those with lower educational at-
tainment [7, 9, 54, 55]. Since educational status remains
relatively stable over the adult life course, education level
may reflect an intrinsic resource that captures the cap-
ability of caregivers to manage caregiving tasks efficiently
and effectively. Our results also suggest that care-re-
ceivers with higher educational attainment have superior
skills in managing their health, appraising health informa-
tion, accessing necessary formal support and communicat-
ing with health professionals, and as a result require less
intensive caregiving from their partners [56, 57]. Care-
receivers with a higher education may also be more able
to cope psychologically with their condition and thereby
reduce the burden of care for their caregiving partners
[57].
Proximal measures of SEP, such as subjective social

position and financial strain, were related to both sub-
jective and objective caregiver burden. However, the dir-
ectionality of the association is here more difficult to
distinguish than in the case of education, given that
these indicators of SEP are subjective constructs, which
may be impacted by multiple external factors including
the caregiver role itself. For example, the burden of care-
giving may restrict the individuals’ ability to participate
in social activities and in the labour market, influencing
the subjective feeling of one’s social status and their
earning capacity. Moreover, the additional costs of dis-
ability, such as costs for external services, assistive de-
vices or adaptive technologies would likely impact upon
the financial strain of both the caregiver and care-
receiver, especially in those with more severe disabilities
requiring more informal caregiving. In contrast, it may
also be the case that those with limited financial re-
sources are less able to access services and devices,
thereby increasing the burden of care for those who are
most socially disadvantaged. Much of the research ad-
dressing social inequalities in caregiving has explored
the role which SEP has on the adoption of the caregiver
role. Such research has found that it is not necessarily
the case that only those with little paid employment take
on caregiving, but that those who do take on the care-
giver role reduce their hours of paid employment and
look for more flexible working arrangements, often
resulting in a reduction in salary [58]. In this sense

caregiving intensity would have a direct effect on SEP
and perceptions of financial strain; furthermore the
modification of job role may impact upon the perception
of subjective social position. Home ownership was also
seen to be strongly associated with reduced subjective
caregiver burden. In comparison to income, which is an
indicator of monthly earnings, home ownership is an in-
dicator of household wealth [59]. Wealth could be inter-
preted as a measure of financial stability and has been
linked to multiple improved health outcomes [60]. Im-
proved health status in care-receivers may lead to a re-
duced demand for informal care and to reduced stress
for caregivers.

Mediators on the pathway from SEP to caregiver burden
This study found evidence for the mediation effects of
several material and psycho-social resources which are
often unequally distributed within society. In terms of
material resources we explored the effect of unfulfilled
support needs, and used this as a proxy for lack of access
to, and dissatisfaction with, health and support services.
The importance of unmet emotional and medical needs in
predicting caregiver burden has been identified in previ-
ous research, however, the social distribution of these un-
met needs has not been documented yet [61]. This is also
the case for other potential mediators under study, includ-
ing self-efficacy and social relationships [13, 14]. Our re-
search supports the assumption that the disparities in the
caregiving experience are attributable to the social gradi-
ent of disability, as we demonstrated that persons with
SCI with a lower SEP were more vulnerable to poor health
and therefore require more intensive care from their part-
ners. This supports previous research indicating that
working class individuals were more likely to provide care
for a spouse because of the higher prevalence of disability
among this group [19].

Implications
Our findings indicate that caregivers with a low SEP are
at higher risk for exposure to caregiver burden and
should therefore receive special attention when planning
interventions to reduce the burden of care. The medi-
ation analysis highlighted potential modifiable factors
which could be targeted by appropriate interventions.
For instance, specific training for socially disadvantaged
caregivers may include guidance on how to access infor-
mation and services, and strategies for coping with
stressful situations. Moreover, persons with SCI with
lower educational levels should be supported by health
professionals in their health management, as strengthen-
ing the ability to self-manage the disability may reduce
the burden of care for their spousal caregivers. The
dyadic nature of the study has also highlighted the im-
portance of considering the couple as a unit in the

Tough et al. International Journal for Equity in Health            (2020) 19:3 Page 9 of 12



targeting of interventions aimed at reducing caregiver
burden [62]. This study also highlights the need for a
prospective, longitudinal study that dynamically investi-
gates SEP and caregiver burden over the life course in
SCI, from date of injury onwards.

Strengths and limitations
This is the first study in couples coping with disability
that takes into account a broad range of different indica-
tors of SEP from both the caregiver and the care-
receiver to link it with two conceptually distinct dimen-
sions of the caregiver burden. Using this dyadic ap-
proach, the SEP of both persons can be considered as
potentially influential, particularly as we found the re-
ported subjective social position and their education to
be weakly associated within dyads. Validated measures
for most of the constructs under study were used and
data were collected with high quality standards. We
identified potential confounders by elaborating DAGs,
and accounted analysis for potential item-nonresponse
bias. Further, the pro-WELL study was nested within a
large cohort study and socio-demographic and lesion
characteristics of persons with SCI were well represented
compared to the source population [29].
Due to the lack of longitudinal data for this specific re-

search question, we were unable to test for causality,
and it is presumed that many of the relationships under
study may be bidirectional in nature, in particular those
concerning the more subjective evaluations of SEP and
those in relation to income as described above. The
small sample size of this study prevented a more com-
plex data analysis, as for example by not allowing the
addition of confounders in the structural equation
models. The limited sample size has also diminished the
statistical power of analysis [63], calling for cautious in-
terpretation of results. A further limitation of our study
is the self-report nature of data and unmeasured con-
founding due to reporting bias. For example, we ob-
served rather low levels of subjective caregiver burden
and cannot exclude that social desirability issues biased
this information, e.g. that burden was understated as
caregiving partners did not want to put guilt on care-
receiving partners. Moreover, we encountered high
levels of missing data for income variables and were un-
able to evaluate potential subjective bias in the reporting
of household income. Also, selection bias cannot be ex-
cluded as those with a higher caregiver burden felt un-
able to participate in the study due to the emotional and
time related demands of caregiving.

Conclusion
Our study in the context of SCI has provided dual sup-
port for the contextual role of SEP in the Stress Process
Model of caregiving. Strengthening the psychological

resources of, and improving the access to support ser-
vices for caregivers emerged as promising intervention
targets for individual level policy programs that seek to re-
duce the subjective caregiver burden in couples of low
SEP. Moreover, the objective burden of care might be re-
duced by supporting caregivers and care-receivers with
lower educational level to better self-manage the disability.
However, in light of potential biases due to self-report and
sample selection, more evidence on the studied associa-
tions is needed to underpin policy implications.
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