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ABSTRACT. Objective. Psychosocial stress at work not only affects the healthy working population, but also

workers with chronic diseases. We aimed to investigate the psychosocial work stress levels in patients
with systemic lupus erythematosus (SLE) and rheumatoid arthritis (RA).

Methods. A cross-sectional study applied the Effort-Reward Imbalance (ERI) questionnaire — an
internationally established instrument that measures work stress — to patients with SLE and RA who
were capable of work and to a group of controls without these diseases. Participants were recruited
through rheumatologists in private practices, hospitals, and from self-help groups by personal commu-
nication, paper-based flyers, and online advertisements. Because very few studies tested the ERI’s
applicability in patient groups, with a lack of evidence in patients with inflammatory rheumatic
diseases, internal consistency and construct validity of the ERI measure were evaluated.

Results. Data came from 270 patients with RA and 247 with SLE, and 178 controls. Patients showed
elevated psychosocial stress at work compared to controls. Across the total sample and all groups,
satisfactory internal consistencies of the scales effort, reward, and overcommitment were obtained
(Cronbach’s alpha coefficients > 0.70), and confirmatory factor analysis replicated the theoretical
structure of the ERI model (goodness-of-fit index > 0.80).

Conclusion. We found elevated psychosocial stress at work in patients with SLE and RA compared
to controls by applying the ERI model. Despite some heterogeneity in the sample, we achieved satis-
factory psychometric properties of the ERI questionnaire. Our results suggest that the ERI question-
naire is a psychometrically useful tool to be implemented in epidemiological studies of employed
patients with SLE and RA. (First Release November 15 2017; J Rheumatol 2018;45:227-34;

doi:10.3899/jrheum.170233)
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Persons who have to cope with a chronic physical disease are
generally more susceptible to the stressors of everyday life
than healthy persons, given their particular need to
compensate for functional limitations, pain, and
discomfort!2. This clearly holds true for a majority of
patients with systemic lupus erythematosus (SLE) and
rheumatoid arthritis (RA)!. Among the stressors of everyday

CONSTRUCT VALIDITY

SYSTEMIC LUPUS ERYTHEMATOSUS
WORK STRESS

life, the challenges of paid work are of primary importance.
To maintain their job and to secure related rewards, people
have to manage recurrent demands and adapt to changing
work environments. In times of high work pressure, compe-
tition, and growing job insecurity, these challenges matter for
a large number of working people®. Yet the difficulties may
be particularly threatening to chronically ill persons, such as
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those having SLE and RA!”. By taxing or even overtaxing
their capacities, these challenges might trigger chronic
psychosocial stress at work and reduce the work ability of
these specific groups within the labor force! 67,

To our knowledge, psychosocial stress at work has rarely
been analyzed among persons with SLE and RA, in
comparison with employed persons who are free from these
chronic diseases®. Therefore, we set out to analyze the level
of stress at work in the 2 groups of patients and of “healthy”
controls. To this end, one of the internationally established
work stress models, effort-reward imbalance (ERI), has been
included, which is fundamentally based on the notion of
mutual social exchange. It posits that an imbalance between
high effort spent and low reward received in turn elicits
negative emotions and related psychobiological stress
responses among employees, because it violates a basic norm
of reciprocity in costly transactions’. Importantly, rewards
include salary and wages, promotion prospects, job security,
and esteem or recognition. In addition to the extrinsic
component of the model (i.e., effort and reward), an intrinsic,
person-related aspect termed “overcommitment” has been
identified. It reflects a working person’s distinct pattern of
coping with demands characterized by excessive striving and
an inability to withdraw from work obligations. It is hypoth-
esized that (1) each component of the model (effort, reward,
and overcommitment) exerts separate effects on health; (2)
the size of effect on health produced by the combination of
high effort and low reward (imbalance) exceeds the effect
size produced by each single component; and (3) the personal
coping pattern called “overcommitment” moderates the effect
size of ERI on health (interaction term)?-10.

In times of increased work pressure and job insecurity in
an era of globalization, this model seems particularly
useful!®. However, because its measurement, the ERI
questionnaire, has mainly been applied so far to healthy
working populations and rarely among chronically ill
employees (for exceptions, see Aboa-Eboulé, e al'! and Li,
et al'?), there is a need to test its applicability in the 2 chron-
ically ill working groups under study. Therefore, this contri-
bution has 2 aims: first, to test the consistency, construct
validity, and factorial structure of the ERI questionnaire in
patients with SLE and RA, and second to compare the level
of psychosocial stress at work between these 2 groups and
a “healthy” control group matched by relevant sociodemo-
graphic factors. Both aims can contribute to the devel-
opment and implementation of clinically useful tools of
assessing and improving the work ability of persons with
SLE and RA.

MATERIALS AND METHODS

Between 2006 and 2009 we conducted a cross-sectional nationwide study
in Germany that focused on the effect of inflammatory rheumatic diseases
(IRD) on patients’ profession and work situation, and vice versa. Within this
study, a set of standardized self-reported questionnaires was applied to
patients with SLE and RA who were capable of work.

Patient recruitment was achieved through rheumatologists in private
practices, and in community as well as university hospitals with a flyer
promotion. The flyer offered patients online and paper-based study partici-
pation. For the latter, patients needed to contact the study secretary.
Questionnaires were then sent by mail and after having answered the
questionnaires, patients returned them in a postage-paid envelope.
Alternatively, patients were able to access the study online at
www.gender.rheumanet.org, where online data acquisition had been estab-
lished in accordance with the local data protection officer. The study Website
was linked to various German health-related Websites. German self-help
groups supported data acquisition through promotion in their networks. In
addition, we sent out questionnaires to members of the self-help groups
Deutsche Rheuma-Liga e.V.

The study protocol design required patients to recruit their own control
persons whenever possible, reflecting a realistic proxy strategy. To enlarge
the sample size and to gain a representative sample, the inclusion criteria
were being diagnosed with one of the IRD and being capable of work, in
any occupation. Sex and age did not matter. Controls’ inclusion criteria were
matched to those of patients: (1) not having an IRD; (2) being capable of
work and having a similar workplace to the patient, as much as possible; and
(3) being the same sex and similar age. During the recruitment process, some
patients failed to recruit a control person; however, we still included these
patients without controls as our study sample. Thus, the control group was
substantially smaller than the 2 groups with rheumatic disease. In total, 247
patients with SLE, 270 patients with RA, and 178 controls were included
for data analyses.

Representation of the sample was evaluated by comparison with
reference data from the national database of the German Collaborative
Arthritis Centers (NDB) at the German Rheumatism Research Center, an
ongoing prospective study established in 1993, providing annually updated
information on patients with IRD under routine rheumatologic care in a
population-based setting (Table 1)!3-14, Reference data were drawn from
patients below retirement age (< 65 yrs) with current employment during
the period from 2006 to 2009, choosing the first available documentation
for each patient within that period.

Clinical and sociodemographic data. Clinical and sociodemographic data
were assessed using questions that were adapted to the case report forms of
the NDB, and that are also already successfully applied in the Lupus erythe-
matosus longterm study (LULA)!S. Comorbidities were self-reported and
assessed in prespecified multiple choice categories used in LULAS. For the
measurement of functional capacity, the Hannover Functional Questionnaire
was filled in. Values were transformed to the corresponding Health
Assessment Questionnaire (HAQ) values, using the transformation described
by Lautenschliger, er al'®.

Application of the ERI questionnaire. The 23-item version of the
standardized ERI questionnaire was applied to the sample measuring
personal effort, reward, and overcommitment at work!”.

Effort and reward questions were measured by Likert-scaled items with
a 2-step response in which participants had to decide whether they agreed
or disagreed with the item content. They then had to judge to what extent
they were distressed by this fact on a 4-point scale. The scale “effort” was
measured by the mean score of 6 questions. The scale “reward” (score
derived from 11 questions) consists of 3 subscales: esteem (5 questions), job
promotion (2 questions), and job security (4 questions). Sum scores of the
ratings were calculated. High scores reflect great effort, reward, and
overcommitment. Scale ranges are as follows: effort 6-30, reward 11-55,
and overcommitment 6-24. The subscales of the reward scale range from 5
to 25 (esteem), from 4 to 20 (promotion), and from 2 to 10 (security).
According to a proposed standard procedure, an algorithm was applied to
quantify the ERI at individual level (E/R ratio). This ratio is calculated by
dividing the score for effort by the score for reward, adjusted for unequal
numbers of items. An effort-reward ratio above 1.0 reflects ERI.
Overcommitment scores (OCS) in the upper tertile indicate relevant values'”.

Ethics. Study participation was voluntary for patients and controls, and was
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Table 1. Clinical and sociodemographic data of the patient groups and reference data from the national database (NDB).

Control Group, Patients with RA, Patients with SLE, NDB* RA, NDB* SLE,
n=178 n=270 n =247 n=2788 n=0612

Female (%) 89.8 852 95.5 742 89.5
Age, yrs, mean + SD 432+99 47.7+100 400+94 482+9.1 395+938
Disease duration, yrs, mean + SD — 8.8+79 105+74 6.6+74 95+7.6
No. comorbidities, median (IQR) 0 (0-1)* 2 (1-4)* 2 (1-4)* 1 (0-2)* 1 (0-2)*
HAQ (mean + SD) 042 +0.15 1.12+0.53 0.78 +0.44 0.85+049 0.61 +0.38
BMI, kg/m?, mean = SD 252+48 257 +52 249+4.6 25749 242+47
Participation online (%) 23.6 25.6 46.6 — —
Marital status (%)

Single/widowed/living alone 26.3 31.8 33.1 245 275

Married or in marriage-like relationship 73.7 68.2 66.9 76.5 72.5
Highest professional education (%)

No professional education 4.1 79 94 12.8 10.3

Nonacademic training 66.7 703 65.8 639 61.6

Academic training 29.2 21.8 248 233 28.1
Current working and employment situation (%)

Full-time 652 57.0 583 66.4 62.7

Employee 83.7 859 81.8 83.6 88.1

White-collar worker 92.1 84.8% 91.9% 78.6 86.3
Pain score last 7 days, (0—10), median (IQR) 0 (0-1) 4 (3-7) 3(2-5) 4 (2-6) 2 (0-5)
Impairment score last 7 days, (0-10), median (IQR) 0 (0-1) 4 (2-6) 3(1-5) n.a. n.a.

* Data from the NDB of the German Collaborative Arthritis Centres at the German Rheumatism Research Center in Berlin, reference years 2006-2009, including
only employed patients below retirement age'3. # Self-reported comorbidities were assessed in multiple choice, pre-given categories only: myocardial infarction,
apoplexy, arterial hypertension, diabetes, malignancies, chronic kidney disease, chronic lung disease, chronic liver disease, chronic gastrointestinal diseases,
osteoporosis, depression/psychiatric diseases, fibromyalgia, venous thrombosis, degenerative joint disease, elevated blood lipids, cicatrizing skin changes.
+ Physician-derived comorbidities also assessed in prespecified categories only, from Albrecht, et al'#. § Chi-square test comparing RA, respectively. SLE
patients with the corresponding NDB cohorts, p < 0.05. n.a.: not available; RA: rheumatoid arthritis; SLE: systemic lupus erythematosus; IQR: interquartile

range; HAQ: Health Assessment Questionnaire; BMI: body mass index.

based on informed consent. Ethical approval was obtained from the Ethics
Committee of the local medical faculty (local reference no. 2564).

Statistical analyses. Data entry and management were performed using a
‘Web-based application into a Microsoft SQL database. First, descriptive analyses
were generated to describe the characteristics of the study subjects. Values are
expressed as percentages for discrete variables, or as mean + SD, range,
interquartile range (IQR), or median for continuous variables. We used R (The
R Foundation for Statistical Computing, version 3.2.0) for these data analyses.

Second, because of the skewed distribution of the scores of ERI scales
(Shapiro-Wilk test, p < 0.05), medians and IQR were calculated for the
complete group as well as the control group, patients with RA, and patients
with SLE, respectively; then a nonparametric method, i.e., Kruskal-Wallis
test, was conducted to compare the differences among the 3 groups, and
pairwise 2-sided multiple comparison analyses were determined by the
Dwass, Steel, Critchlow-Fligner method.

Third, as a central aspect of scale reliability, internal consistency
was assessed by Cronbach’s alpha coefficients for each ERI scale.
Finally, factorial validity was tested by confirmatory factor analysis (CFA).
Based on prior evidence of psychometric properties of ERI
measure!117-18.19.2021.22.23.24.25 5 third-order model representing the
conceptual structure of the ERI theory was applied, i.e., 3 second-order
factors (effort, reward, and overcommitment) loading on a third-order factor
representing the latent ERI construct, while the components esteem, job
security, and job promotion identified as first-order factors loading on the
reward factor. Goodness of fit was assessed by several established indicators
including the goodness-of-fit index (GFI), adjusted GFI (AGFI), and
comparative fit index (CFI), each with values exceeding 0.90 suggesting a
satisfactory fit; root mean square error of approximation (RMSEA) values
below 0.08 suggested a reasonable fit to the data. Based on several earlier
clinical investigations testing psychometric properties of questionnaires, it

is also recommended that values of GFI, AGFI, and CFI exceeding 0.80 are
to be considered acceptable?027. We used SAS 9.4 for all the ERT analyses.

RESULTS

Clinical and sociodemographic data. After applying the
inclusion criteria, 270 patients with RA, 247 patients with
SLE, and 178 controls contributed valid data for this analysis.
A detailed description of clinical and sociodemographic data
of the samples is displayed in Table 1.

As expected from the known female-to-male ratio in IRD,
predominantly women participated in this study. Patients with
RA were older than those with SLE; controls ranged
in-between. In all groups, a majority of participants reported
a nonacademic training background.

Both groups of patients reported more comorbidities than
controls; however, in addition to lipometabolic disorder and
osteoarthritis in patients with RA, arterial hypertension was
the most frequent disease reported in all groups. Functional
disability, as measured by the transformed HAQ values
indicating physical limitations, was highest in patients with
RA.

At time of reporting, 57.9% of the patients with SLE took
at least 1 immunosuppressive drug (range 1-3); 41.3%
received glucocorticosteroids (GC) < 7.5 mg/day and 16.2%
> 7.5 mg/day, and 33.6% took nonsteroidal antiinflammatory
drugs (NSAID). In RA, 73.7% of the patients received at least
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1 disease-modifying antirheumatic drug (DMARD; range
0-6), 43.3% took GC < 7.5 mg/day and 9.3% > 7.5 mg/day,
and 63.3% were taking an NSAID. Controls reported NSAID
intake in 1.1% and GC < 7.5 mg/day in 0.6%, while none
took DMARD or GC > 7.5 mg/day.

Representativeness of the patient groups. When comparing
the patients of our RA and SLE samples to reference data of
the NDB of the same calendar years, the proportion of
women was 6—11% higher than in the NDB, while age and
BMI were similar. Our patients had a somewhat longer
disease duration and tended to have more comorbidities and
more functional limitation than was the case in the NDB.
Because women were slightly overrepresented in our study
group, full-time employment was less frequent compared to
the NDB. However, differences in professional education
were small (Table 1). Our RA and SLE patients were signifi-
cantly more often white-collar workers than those in the
corresponding NDB groups (Table 1).

Scores of the 3 ERI scales and related internal consistency.
Medians and IQR for the scores of the ERI scales are
presented in Table 2. The levels of effort, E/R ratio, and
overcommitment were significantly higher whereas the levels
of reward were lower in the RA and SLE patient groups than
in those in the control group.

Cronbach’s alpha coefficients for the ERI questionnaire
items are presented in Table 3. As can be seen, values consis-
tently beyond a threshold of 0.70 indicate satisfactory internal
consistency of the scales in all groups.

Construct validity and the factorial structure. Table 4

presents the structural validity of the ERI measure across all
groups (complete, control, RA, SLE groups, respectively).
As conceptually assumed, a third-order model representing
an optimal structure of the theoretical ERI model fitted with
the construct and structural validity, with acceptable values
of GFI, AGFI, RMSEA, and CFI (> 0.80). In addition, Figure
1 displays the factor loadings of all ERI items by CFA in the
complete group. The pattern of factorial structure was found
to be similar in the control, the RA, and the SLE groups
(respective figures for the 3 groups are displayed in
Supplementary Figure 1, available with the online version of
this article).

DISCUSSION
To our knowledge, this is the first study measuring
psychosocial stress at work in patients with SLE and RA who
were capable of participating in regular work. Our results fill
in an important gap of knowledge because both patient
samples showed elevated psychosocial stress at work,
reflected by significantly higher levels of effort, E/R ratio,
overcommitment, and lower levels of reward in patients
compared to respective levels in the control group.
Validated measures of a health-adverse psychosocial work
environment are of high practical relevance in these samples,
given a still-limited work participation among patients with
IRD even when compared to the (German) general
population in a male/female division, and given the effect of
work on patients’ life satisfaction and well-being?82%-30, This
need becomes even more evident in the context of today’s
increasing work pressure, often combined with inappropri-

Table 2. Medians (IQR) of the ERI scales in the complete group, control group, patients with RA, and patients

with SLE.

Scales Complete Group, Control Group, Patients with RA, Patients with SLE,
n =695 n=178 n=270 n =247

Effort (E) 15.00 (12-18) 14.00 (12-16) 16.00 (12—-19)** 15.00 (12-19)*

Reward (R) 47.00 (40-52) 48.00 (42-52) 47.00 (38-51)* 46.00 (40-51)

E/R ratio 0.60 (0.45-0.80) 0.54 (0.43-0.69) 0.65 (0.46-0.88)** 0.61 (0.48-0.83)**

Overcommitment 13.00 (11-17) 12.00 (10-15) 14.00 (11-17)%** 14.00 (11-17)%**
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Differences were examined by Kruskal-Wallis test. Compared to the control group, * p < 0.05, ** p < 0.01
(pairwise 2-sided multiple comparison analyses were determined by Dwass, Steel, Critchlow-Fligner method).
IQR: interquartile range; ERI: Effort-Reward Imbalance questionnaire; RA: rheumatoid arthritis; SLE: systemic
lupus erythematosus.

Table 3. Cronbach’s alpha coefficients of the ERI scales in the complete group, control group, patients with RA,
and patients with SLE.

Scales Complete Group, Control Group, Patients with RA, Patients with SLE,
n =695 n=178 n=270 n =247
Effort 0.76 0.71 0.78 0.74
Reward 0.85 0.81 0.87 0.85
Overcommitment 0.78 0.80 0.76 0.79

RA: rheumatoid arthritis; SLE: systemic lupus erythematosus; ERI: Effort-Reward Imbalance questionnaire.
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Table 4. Summary of goodness of fit for confirmatory factor analyses of the ERI questionnaire in the complete
group, control group, patients with RA, and patients with SLE.

Fit Indices Complete Group, Control Group, Patients with RA,  Patients with SLE,
n =695 n=178 n =270 n =247

GFI 0.89 0.84 0.84 0.84

AGFI 0.86 0.80 0.80 0.80

RMSEA 0.07 0.06 0.07 0.07

CFI 0.87 0.88 0.86 0.85

ERI: Effort-Reward Imbalance questionnaire; RA: rheumatoid arthritis; SLE: systemic lupus erythematosus; GFI:
goodness-of-fit index; AGFI: adjusted GFI; CFI: comparative fit index; RMSEA: root mean square error of

approximation.

ately low wages and reduced job security, as well as in the
context of rheumatic patients’ known work incapacity rates
in the labor market?8. Because stress at work — measured by
the ERI — significantly increases the risk for premature
retirement and distinct stress-related physical and mental
disorders, preventive measures are required at an early stage
of chronic disease development3!-32,

The ERI questionnaire, developed for comparative
socioepidemiologic investigations of work-related stress, has
been evaluated widely in different settings and in various
languages3334. Although its application to samples with
chronic diseases has been less frequently reported to date, in
this cross-sectional study we successfully applied the ERI
model to patients with IRD. We demonstrated satisfactory
psychometric properties of the 3 model scales in the complete
study population, as well as in the 2 disease groups and in
the healthy control group. Importantly, the 2 disease
subgroups represent typical German RA and SLE patient
groups, as confirmed by their comparison with the national
database of the German Collaborative Arthritis Centers
(Table 1).

Our CFA showed that the theoretical structure of the ERI
model was well reproducible by a third-order model, which
was the case for all groups. Internal consistency of the scales
(Cronbach’s alpha coefficients) was satisfactory, ranging
from 0.71 to 0.85. While meeting the required criteria, the
psychometric properties concerning construct validity and
the factorial structure were somewhat lower than
those previously documented for healthy population
groups!7-18.19.20.21.22.23.24.25 ‘The psychometric properties in
our study were also less pronounced than those reported in
one of the few investigations of a working population with
chronic disease, the Canadian survey of 814 post—-myocardial
infarction patients who had returned to work!!. However, a
direct comparison of the data from the 2 studies of ERI
among workers with cardiovascular diseases with data from
our study was not feasible, because of different ERI measures
(specifically, different numbers of scale items) between the
2 studies. Yet it is of interest that effort, reward, and E/R ratio
were all associated with psychological distress among
post—myocardial infarction patients from Canada'!. Similarly,
a study comparing work stress between patients with cardio-

vascular diseases and healthy controls in China and Australia
found higher levels of stressful work through the ERI model
among the former group'?. These findings support the notion
that people with chronic disease exhibit a higher burden of
disease than those who are free from such disorders.

Limitations. Even though our study samples represent major
characteristics of patients with RA and SLE from the national
database in Germany, further studies with larger sample sizes,
more male patients, and higher percentages of blue-collar
workers are required to support and confirm our findings.
Because our proxy strategy led to a control group with fewer
comorbidities than the patient groups, it needs to be taken
into account that the stress at work might also be influenced
by the comorbidities. Because we tested the ERI question-
naire in a cross-sectional study, we were not able to assess
whether ERI at work is prospectively associated with an
increased risk of any new comorbidity in patients with SLE
and/or RA. In addition, given a restricted sample size, we
provide relatively crude results, without specifying them
according to occupational categories, socioeconomic
subgroups reflecting social inequities, disease duration,
immunosuppressive treatment groups, or comorbidities.
Another constraint of the study is the self-reported character
of data about patients’ rheumatic diseases, because no infor-
mation on physician-confirmed diagnoses was available.
However, studies show that self-reported SLE and RA have
reasonable sensitivity and specificity, with acceptable
agreement to medically certified records3-3°. Finally, the
procedure of selecting control participants through
self-recruitment of patients does not conform to established
quality criteria of recruiting control subjects in clinical or
epidemiological studies, but was a realistically available
proxy strategy to contrast data of the 2 disease groups with
those of a similar, otherwise healthy group of working
people. It remains speculative why the participants did not
support the proxy strategy sufficiently, because most of the
patients had informed their employers and colleagues about
their IRD.

Implications. Our results call for measures of disease-specific

improvement of employed persons with SLE and/or RA that
can only be reached by the collaboration and integration of
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Figure 1.Confirmatory factor analysis testing the theoretical construct underlying the Effort-Reward Imbalance (ERI) questionnaire

in the complete group.

people from diverse disciplines (e.g., patients, general practi-
tioners, rheumatologists, occupational physicians, and
employers). Collaborative work on improvement of the
perceived working life factors and the related distress might
lead to enhanced patient (life) satisfaction and well-being.
Study of psychosocial stress and its confounding
disease-associated factors (e.g., disease activity, medication,

damage, and additional sociodemographic variables such as
social status) is now trustworthy and feasible in these
diseases. Addressing these interactions might be relevant for
the patients and their practicing rheumatologists to improve
patient care and work satisfaction.

Patients with SLE and RA showed elevated psychosocial
stress at work compared to controls, thus offering room for
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improvement by the integration and collaboration of others
involved. Despite the given limitations and some hetero-
geneity of the sample, we demonstrated convincing perform-
ance and appropriate psychometric properties of the ERI
questionnaire, an internationally established measure of
psychosocial stress at work, in patients with SLE and RA who
are capable of work. This measure can therefore be recom-
mended as a useful tool for application in clinical and
epidemiological studies. Further investigations, especially
those applying multiple longitudinal measurements, are
warranted to strengthen this recommendation.
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