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ABSTRACT
Objective The main objective of this research was to
investigate the buffering effects of an individual’s physical,
mental and social resources in the relationship between
psychosocial job demands and (1) health symptoms,
(2) mental strain and (3) the body mass index (BMI),
respectively.
Methods We performed moderated regression analysis
to examine data from a large cross-sectional survey of an
Austrian employee sample (n=9434).
Results The results revealed a robust association
between psychosocial job demands and health symptoms
as well as mental strain, but only a weak relationship
between psychosocial job demands and BMI. Although
the personal resources showed a positive effect on health
symptoms and mental strain, only weak evidence was
found for the hypothesised interaction with psychosocial
job demands. Solely the physical fitness of a person was
found to mitigate the impact of psychosocial job demands
on health symptoms.
Conclusions In conclusion, personal resources
substantially accounted for the prediction of health.
However, the interactions between psychosocial job
demands and personal resources only slightly contributed
to explaining the variation in health.

Introduction
In our modern society, the phenomenon of
stress is ubiquitous. Especially, psychosocial
stressors represent a major risk factor for ill
health.1 Among other things, psychosocial
stress was found to be related to musculoskeletal problems,2 psychosomatic complaints,3
sleep disturbances4 and mental health issues.5
More recent findings also suggested a relationship between chronic stress and weight
gain,6–8 mediated through (neuro-)physiological processes,9–11 eating behaviour12 and
physical activity.13
Particularly in a working context, the
relationship between stress and health has
been extensively investigated and several
models have been proposed in order to
explain the origins of work-related stress

Strengths and limitations of this study
►► The large and representative sample allowed us to

make comprehensible inferences on the population
of full-time employees in Austria.
►► We designed an extensive regression model, which
was apt to explain considerable proportions of the
variation in health.
►► Given the cross-sectional nature of this study, no
claims can be made about causality.

and its consequences.14 According to the job
demands–control (JD–C) model,15 16 stress
reactions are supposed to be the consequence
of a combination between high job demands
and low autonomy at the workplace. A review
of the JD–C model has shown good empirical
support for health effects of job demands, but
weak evidence for the hypothesised interaction between job demands and job control in
predicting health.17
Another widely used model is the effort–
reward (ER) model.18 This model maintains
that stress reactions are due to the feeling
that despite the high efforts made at work
the reward (eg, in terms of payment) remains
insufficient. In a review, good empirical
evidence was found for the negative impact
of high efforts and low rewards combined, in
terms of cardiovascular outcomes, psychosomatic symptoms, exhaustion and well-being.19
One limitation of the JD–C and the ER
models is that they restrict themselves to
specific types of demands or resources and
thus these models lack flexibility.20
One popular model integrating previous
work-related stress concepts is the job
demands–resources (JD–R) model.21 Unlike
the JD–C and the ER models, the JD–R model
considers any combination of different
types of job demands and job resources
in predicting health and well-being.20 Job
demands relate to all job factors that entail
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has found social support to play a crucial role in the relationship between job demands and stress reactions.33 The
perception of being part of a social network or having
friends who help in difficult situations is seen to be an
important resource, with a capacity of buffering the influence of high demands on health outcomes. Thus, we
defined personal resources in line with a bio-psycho-social way of thinking,34 as those biological, mental and
social aspects that may positively enhance an individual’s
resilience against several kinds of demands.35
The current study
In our study, we operationalised job demands as the burden
emanating from psychosocial demands at the workplace.
These include those psychological and social aspects of
the job that are subjectively experienced as demanding
and require sustained efforts on the part of employees.21
As regards the personal resources, we used three indicators to account for biological, mental and social aspects.
More specifically speaking, we used the subjective evaluation of a person’s physical fitness as an indicator for
the biological aspect. The mental aspect referred to the
concept of generalised self-efficacy, defined as a stable
and global belief of being able to mobilise one’s own skills
in order to solve a specific problem or to attain a specific
goal.36 37 As for the social component, we concentrated on
social support outside of work.
The outcome variables in our study comprised aspects
of both mental and somatic health. More concretely, the
somatic health outcomes referred to self-reported health
symptoms on the one hand and the body mass index
(BMI) on the other hand. We used BMI as health outcome
since the prevalence of obesity is increasing worldwide38
and elucidating the determinants for increased weight is
thus of major interest for public health. As regards mental
strain reactions, we focused on irritation, alienation and
exhaustion. Irritation is seen as a state of mental impairment comprised of emotional irritation.39 Alienation
refers to psychological separation or estrangement from
the self.40 41 Exhaustion is seen as the central quality of
burnout, representing feelings of being depleted of one’s
resources.42
Against this backdrop, we defined three main hypotheses:
1. Based on extensive evidence for a detrimental impact
of high demands on health, we expected a positive
linear relationship to exist between psychosocial job
demands and the three health outcomes.
2. As personal resources had been found to be a
beneficial factor for health, we predicted that
individuals high in personal resources would report
less health symptoms, less mental strain and lower
BMIs than those low in personal resources.
3. We hypothesised that the impact of psychosocial
job demands on health would depend on the
amount of personal resources available. That is, the
consequences of psychosocial job demands on health
outcomes would be less harmful for those availing of
Mayerl H, et al. BMJ Open 2017;7:e015710. doi:10.1136/bmjopen-2016-015710
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psychological or physical costs due to accelerated efforts.
Job resources, by contrast, are defined as all physical,
psychological, social and organisational factors that are
beneficial to goal attainment, reduce costs due to job
demands or facilitate growth and advancement.21 22
The JD–R model proposes two main effects22: the first
effect is about health problems when individuals are
exposed to high job demands beyond their resources.
The second effect concerns the motivational aspects of
job resources. Where resources are high, higher work
engagement, lower cynicism and better job performance
are expected.23 In addition to these two main effects, the
JD–R model predicts an interaction between job demands
and job resources in explaining mental and somatic
health. On the one hand, job resources are thought to
have the potential to buffer the negative impact of job
demands on health while, on the other hand, individuals
working in low-resource environments are thought to be
especially vulnerable to job demands. These assumptions
were confirmed in a study demonstrating that the combination of low job resources and high job demands was
associated with higher levels of burnout symptoms.24
A potential weakness of the JD–R model is that it focuses
exclusively on job resources, while disregarding personal
characteristics of individuals.20 As most psychological
stress models assume that the stress response depends on
the interaction between the individual and its environment,14 extensions of the JD–R model have been proposed
in order to include personal resources as well. While job
resources refer to favourable factors in a person’s working
environment, personal resources relate to those aspects of
the self that are associated with resilience.25 An individual
with a high amount of personal resources may perceive
a specific situation as less demanding than a person low
in personal resources, believing that the resources available to him/her would suffice to efficiently handle the
situation and to cope with the consequences.26 27 Taking
both job resources and personal resources into account,
therefore, enables a better understanding of the stress
phenomenon. Although the definition of personal
resources implies the moderating effect of personal
resources in the relationship between job demands and
health, the empirical evidence for this effect remains
rather weak and ambiguous.28
Previous studies with personal resources integrated in
the JD–R model concentrated on mental aspects, such
as self-efficacy, self-esteem or optimism.28–30 This may be
considered to be a limitation, as the biological and social
characteristics of individuals are neglected. For instance,
it has been shown that physically fitter persons—although
displaying a slightly higher reactivity to stress—showed
quicker recovery from a stressful situation than people
who were less fit.31 Additionally, in a recent experiment,
physically fitter persons had a less strong inflammatory
cytokine response to mental demands than persons with
poor fitness.32 These study results indicate that physical
fitness may help to buffer the negative impact of excessive job demands on health. Furthermore, a meta-analysis
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burnout dimension emotional exhaustion45 was measured
with three items in total (eg, “I feel exhausted due to
work”). For each item measuring mental strain, response
categories ranged from ‘1=I do not agree’ to ‘5=I strongly
agree’.

Methods
Data collection and participants
Data were collected among the Austrian working population by The Institute for Empirical Social Studies (IFES)
on behalf of the Upper Austrian Chamber of Labour from
2012 to 2014. A sample consisting of 14 946 persons was
drawn using proportionally stratified random sampling.
Self-reported data concerning demographics, working
conditions and health-related characteristics were
collected using the face-to-face structured interviewing
method. Prior to the interview, participants were informed
about the study objectives and on the confidentiality and
anonymity of the collected data. Permission to interview
was obtained in the form of verbal informed consent.
Since the health-related items were only presented to
employed (full-time) persons, the sample size reduced
to n=9434 participants. Totally 50.6% of the participants
were male and the mean age across the sample was 39.7
years (SD=11.3; range: 15–85 years). A rate of 9.2%
had completed compulsory school, 64.8% were skilled
workers with an apprenticeship certificate or had a graduation from a vocational school, 13.3% had a high school
diploma and 12.8% held a university degree.

Body mass index
The BMI was calculated for each participant as the body
weight (in kilograms), divided by the square of body
height (in metres). The figures for body height and
weight are based on self-reported data.

Measures
Items used in this research were partly derived from
validated instruments, but were also selected as proxy
measures representing the underlying constructs of
interest. For the texts of all items used in this research
as well as descriptive statistics and proportions of missing
values for each measure, please refer to the information
in the online supplementary materials.
Dependent variables
Health symptoms
Participants were asked to indicate how often in the last
weeks they had suffered from: (1) digestive problems, (2)
headache/migraine, (3) sleep disturbances, (4) fatigue,
(5) nervousness, (6) lack of concentration, (7) back pain,
(8) leg pain, (9) hypertension, (10) tachycardia, (11)
skin problems, (12) respiratory problems or (13) chronic
coughing. For each item, response categories ranged
from ‘1=never’ to ‘5=very often’.
Mental strain
(1) To assess irritation, we included three items (eg, “I
anger quickly”) from the German Irritation Scale43 developed for assessment of psychological strain in the context
of work. (2) Alienation was operationalised with three
items (eg, “I often do not understand what is actually
happening”) based on a subscale assessing the subjective feeling of being estranged from the self.44 (3) The
Mayerl H, et al. BMJ Open 2017;7:e015710. doi:10.1136/bmjopen-2016-015710

Independent variables
Psychosocial job demands
To assess psychosocial job demands, we used six items
measuring the burden due to both psychological and
social aspects at the workplace. Participants had to rate,
on a five-point scale (‘1=not stressed’ to ‘5=strongly
stressed’), how strongly they felt burdened by (1) isolation at the workplace, (2) time pressure, (3) emotionally
burdening and annoying work, (4) high responsibility for
goods and people, (5) changes in work routines and (6)
irregular working hours.
Personal resources
(1) Physical: We used two items defining physical constitution (eg, “How would you assess your physical fitness?”)
as an indicator for physical resources, measured on a
five-point rating scale (from ‘1=very poor’ to ‘5=very
good’). (2) Mental: The mental component referred to
the construct of self-efficacy, which was measured using
three items (response categories ranging from ‘1=I
do not agree’ to ‘5=I strongly agree’) from a German
version of the ‘Generalized Self-efficacy Scale’ (eg, “I can
always manage to solve difficult problems if I try hard
enough”).46 47 (3) Social: The social component was operationalised by three items (five-point rating scale ranging
from ‘1=I do not agree’ to ‘5=I strongly agree’) assessing
social support (eg, “I have persons beyond my immediate
family circle, on whom I can count in case of emergency”).
Job resources
(1) Job control was assessed using three items (eg, “How
satisfied are you with the possibilities to decide on work
processes.”) measuring the amount of autonomy and
decision latitude at work. (2) Job rewards were operationalised by three items assessing satisfaction with (1)
income, (2) occupational training opportunities and
(3) career and development opportunities. For all items,
response categories ranged from ‘1=not at all satisfied’
to ‘5=very satisfied’. We included job control and job
rewards since these factors relate to the currently leading
job stress models used in health psychology14 20 (along
with the JD–R model), namely, the JD–C model15 and the
ER model.18
Health behaviour
To measure health-related risk behaviour, we included
dichotomous answers for items assessing whether
3
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a great pool of personal resources. Thus, we expected
each of the physical, mental and social resources to
moderate the relationships between psychosocial job
demands and health outcomes.
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Psychometric and statistical analysis
Psychometric analysis
We performed CFA to examine the dimensionality of the
scales for health symptoms, mental strain, job demands,
personal resources and job resources. We relied on
polychoric correlations and diagonally weighted least
squares estimation with robust test statistics (WLSMV
estimation).48 49 To evaluate model fit, we focused on the
Comparative Fit Index (CFI), the Tucker-Lewis Index (TLI)
and the root mean square error of approximation (RMSEA).
Values ≥0.95 of the CFI and the TLI, and values ≤0.06 of the
RMSEA were defined as sufficient.50 Since CFA models with
a total of two or three indicators were saturated, we only
state the range of the factor loadings.
Regression analysis
To test our hypotheses, we used multiple linear regression analysis and moderated regression analysis. As we
were interested in the relative importance of the three
personal resources and their moderating effects, we
applied a hierarchical approach: In model I, we regressed
each of the three dependent variables on all independent
variables except for the personal resources. In model
II, the personal resources were added to the regression
models as predictors, and in model III, we additionally
considered the interactions between the three personal
resources and job demands by including the product
terms of the corresponding scores.
To handle missing data (1.28% in total), we applied
multiple imputation by chained equations. Each regression analysis was repeated for the m=20 imputed data sets
and the results were pooled according to Rubin’s rules.51
All psychometric and statistical analyses were carried out
with R V.3.1.2.52 CFA was done using the R-package lavaan
V.0.5-1753 while multiple imputation was carried out using
the R-package mice V.2.22.54 Due to the large sample size,
we set the significance threshold for hypothesis testing to
α=1%.
4

Results
Psychometric analysis
Health symptoms
The one-factor model for health symptoms fitted the
data sufficiently well (χ2(65)=2058.5, p<0.001; CFI=0.959;
TLI=0.951; RMSEA=0.057) and internal consistency was
good (Cronbach’s α=0.93).
Mental strain
The model for mental strain consisted of three first-order
factors—irritation, alienation and exhaustion—that
form the second-order factor mental strain. This model
adequately fitted the data (χ2(24)=568.7, p<0.001;
CFI=0.998; TLI=0.997; RMSEA=0.049) and internal
consistency of the second-order factor was acceptable
(α=0.76).
Psychosocial job demands
For psychosocial job demands, we tested a one-factor
model. The indices confirmed model fit (χ2(9)=257.7,
p<0.001; CFI=0.990; TLI=0.984; RMSEA=0.054) and
internal consistency was sufficient (α=0.84).
Personal resources
(1) Physical: The factor loadings of the items measuring
the physical component were λ=0.75 and λ=0.89. (2)
Mental: The correlations between the latent factor and
the items measuring self-efficacy were between λ=0.81 and
λ=0.86. (3) Social: The factor loadings of the items
assessing social support ranged from λ=0.88 to λ=0.91.
Internal consistency for the physical (α=0.88), the mental
(α=0.87) and the social (α=0.93) component was good.
Job resources
(1) Job control: The items measuring job control loaded
on the latent factor in a range between λ=0.56 and λ=0.89.
(2) Job rewards: The factor loadings of the items assessing
job rewards ranged from λ=0.54 to λ=0.91. Internal consistency for job control (α=0.79) and job rewards (α=0.81)
was sufficient.
Regression analysis
An overview of the coefficients of determination for
models I–III can be found in table 1. We found that
adding the three personal resources as predictors in
model II has significantly improved the prediction for
health symptoms, mental strain and BMI. By additionally including the product terms between psychosocial
job demands and each of the three personal resources
as predictors in the third step, the predictions for health
symptoms and mental strain were significantly enhanced
when compared with the models in the second step. As for
BMI, the inclusion of the product terms in the third step
did not significantly increase the coefficient of determination. In the next paragraphs, we report the regression
coefficients for model III, including all predictors and
interactions.
Mayerl H, et al. BMJ Open 2017;7:e015710. doi:10.1136/bmjopen-2016-015710
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participants performed regular exercise in their leisure
time (0=yes/1=no), ate healthy food (0=yes/1=no) or
smoked (0=not at all/1=occasionally or regularly). These
variables were treated as dummy variables. Additionally,
participants were asked to indicate, on a six-point scale
(from ‘1=not at all’ to ‘6=nearly every day’), how often
they consumed alcohol.
We calculated estimates for health symptoms, job
demands and each subscale of the personal and job
resources by averaging the respective raw scores. As
regards to mental strain, we averaged the mean scores
for irritation, alienation and exhaustion to obtain an
estimate for mental strain. All of these mean scores were
subsequently used in our regression models. In order to
examine the psychometric properties of these scales, we
conducted confirmatory factor analysis (CFA) and estimated reliability.

0.000
0.198
<0.001
0.452
<0.001

0.005

0.086
0.361
0.446
<0.001

0.369
III

0.006

429.2
(3, 57332)
30.9
(3, 51186)
0.090
0.273
0.363
I
II

Model I includes all predictors except for the personal resources. In model II, the personal resources were added and in model III we additionally considered the interactions between the
personal resources and psychosocial job demands.

0.720

<0.001

37.8
(3, 21153)
0.5
(3, 12919)
0.010
0.189
0.198
<0.001

458.1
(3, 14287)
28.6
(3, 6300)

F
(df1, df2)
∆R2
∆R2
R2
R2
Model

∆R2

F
(df1, df2)

p Value

F
(df1, df2)

p Value

R2

Body mass index
Mental strain
Health symptoms

Coefficients of determination for models I–III
Table 1
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Health symptoms
Listed in table 2 are the results of the multiple regression analysis for health symptoms. There was a significant
effect of psychosocial job demands on health symptoms,
that is, higher amounts of job demands were accompanied with higher levels of health symptoms. Among the
personal resources, the physical component had the
relatively highest explanatory value, while there was an
insignificant effect for the mental component and a
significant but relatively weak effect for the social component.
However, physical resources also interacted with job
demands. To clarify this interaction, figure 1 shows the
simple slopes of psychosocial job demands for low (10th
quantile), middle (50th quantile) and high (90th quantile) values for personal resources. As seen in the first
row on the left, persons high in physical resources are
expected to have less health symptoms than persons low
in physical resources. Moreover, good physical fitness
seemed to buffer the impact of job demands on health
symptoms. The predicted values for health symptoms
increased less strongly as a function of psychosocial job
demands in those high in physical resources than in those
low in physical resources. Looking at the central and the
right figure in the first row, neither a difference in health
symptoms between the three lines nor a clear interaction
effect between the personal resources and psychosocial
job demands is evident.
In table 2, for the job resources we found a significant
effect only for job rewards. That is, persons who reported
more rewards reported less health symptoms. Among
the health-related behaviours, only the variable exercise
was related to health symptoms. Persons who actively
practised sports stated more health symptoms than those
not actively practising sports. Furthermore, the health
status worsened with increased age, and, overall, women
(vs men) and employees with a high school diploma (vs
compulsory education) reported more health symptoms,
respectively. Marital status showed no impact.
Mental strain
As seen in table 2, psychosocial job demands had a relatively strong relation to mental strain. On the other hand,
there were negative effects for the physical, mental and
social components of personal resources, respectively.
However, we also found an interaction effect between
job demands and personal resources. The second row
of figure 1 reveals higher levels of mental strain in those
low in personal resources than in those high in personal
resources, whereby the difference was greater for the physical and mental components and smaller for the social
component. However, the interaction effects appear to
be relatively weak and the practical implications are questionable.
As for the job resources, higher job control was
related to less mental strain. Among the health-related
behaviours, the variables diet and smoking were related
to mental strain. Unhealthy diet and smoking seemed to
5
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−0.02 (−0.05 to 0.00)
−0.04 (−0.06 to 0.02)

 Social

0.01 (0.01 to 0.01)

Age

0.10 (0.01 to 0.20)
0.08 (−0.02 to 0.18)

 Education (high school)

 Education (academic)

−0.05 (−0.12 to 0.03)
−0.08 (−0.10 to 0.06)
0.01 (−0.02 to 0.03)
0.02 (0.00 to 0.04)

 Marital status (div./wid.)

Job demands × Physical resources

Job demands × Mental resources

Job demands × Social resources

0.024

0.412

<0.001

0.124

0.116

0.036

0.005

0.141

<0.001

−0.03 (−0.05 to 0.00)

−0.05 (−0.07 to 0.03)

−0.02 (−0.04 to 0.00)

−0.18 (−0.25 to 0.11)

−0.11 (−0.16 to 0.06)

0.11 (0.02 to 0.20)

−0.15 (−0.25 to 0.06)

−0.11 (−0.19 to 0.04)

0.00 (−0.00 to 0.00)

0.05 (0.00 to 0.09)

0.00 (−0.02 to 0.01)

0.14 (0.10 to 0.18)

−0.05 (−0.10 to 0.01)

0.00 (−0.04 to 0.05)

−0.02 (−0.05 to 0.01)

−0.03 (−0.06 to 0.00)

−0.09 (−0.11 to 0.07)

−0.23 (−0.25 to 0.20)

−0.16 (−0.19 to 0.14)

0.39 (0.37 to 0.42)

0.06 (−0.07 to 0.19)

0.002

<0.001

0.005

<0.001

<0.001

0.003

<0.001

<0.001

0.112

0.006

0.383

<0.001

0.002

0.887

0.156

0.003

<0.001

<0.001

<0.001

<0.001

0.229

p Value

0.01 (−0.02 to 0.04)

0.00 (−0.03 to 0.02)

−0.01 (−0.03 to 0.02)

−0.09 (−0.18 to 0.00)

−0.02 (−0.08 to 0.04)

−0.28 (−0.39 to 0.17)

−0.12 (−0.23 to 0.02)

−0.05 (−0.14 to 0.03)

0.02 (0.02 to 0.02)

−0.49 (−0.54 to 0.43)

−0.03 (−0.05 to 0.01)

−0.04 (−0.09 to 0.02)

0.29 (0.24 to 0.34)

0.18 (0.12 to 0.23)

0.01 (−0.02 to 0.05)

0.04 (0.00 to 0.07)

−0.03 (−0.05 to 0.00)

0.05 (0.02 to 0.08)

−0.11 (−0.14 to 0.08)

0.04 (0.01 to 0.07)

−0.59 (−0.74 to 0.44)

β (99% CI)

BMI

0.288

0.760

0.554

0.009

0.475

<0.001

0.003

0.114

<0.001

<0.001

<0.001

0.074

<0.001

<0.001

0.297

0.012

0.009

<0.001

<0.001

<0.001

<0.001

p Value

n=9434. This table shows the pooled regression coefficients for health symptoms, mental strain and BMI, respectively. All coefficients presented here were controlled for the remaining
predictors in the model. For these coefficients, we also show the 100 (1−α)% CIs. Health symptoms, mental strain, BMI, job demands, personal resources and job resources were included as
standardised measures. Categorical variables were included as dummy variables.
BMI, body mass index; div., divorced; ref., reference group; wid., widowed.

−0.03 (−0.09 to 0.02)

 Marital status (partnership)

Marital status (ref.: single)

0.04 (−0.03 to 0.12)

 Education (skilled/vocational)

Education (ref.: compulsory)

0.23 (0.19 to 0.28)

 Gender (female)

<0.001

0.499

0.00 (−0.02 to 0.01)

Gender (ref.: male)

0.754

0.01 (−0.04 to 0.05)

0.434

 Drinking

−0.01 (−0.06 to 0.03)

<0.001

 Smoking (yes)

 Smoking (ref.: no)

 Diet (unhealthy)

 Diet (ref.: healthy)

 Exercise (no)

 Exercise (ref.: yes)
−0.11 (−0.16 to 0.07)

<0.001

−0.09 (−0.12 to 0.06)

 Rewards

Health behaviour

0.050

−0.02 (−0.06 to 0.01)

<0.001

0.014

<0.001

<0.001

<0.001

 Control

Job resources

−0.34 (−0.36 to 0.31)

 Mental

0.23 (0.21 to 0.26)

−0.53 (−0.67 to 0.40)

 Physical

Personal resources

Job demands

β (99% CI)

β (99% CI)
p Value

Mental strain

Health symptoms

Regression coefficients for health symptoms, mental strain and BMI
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(Intercept)

Table 2
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be accompanied with higher levels of mental strain. In
general, women indicated to experience more mental
strain than men. Age in turn had no impact. Considering
the educational level, university graduates (vs employees
with compulsory education) indicated higher levels of
mental strain, and skilled workers/graduates from a vocational school and workers with a high school diploma
reported less levels of mental strain. Regarding marital
status, persons in a partnership as well as divorced/
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widowed persons reported lower levels of mental strain
than singles.
Body mass index
Although there was a significant positive relationship
between psychosocial job demands and BMI, the effect
was less strong than for health symptoms and mental
strain. The findings concerning the personal resources
were ambiguous. Physical and social resources were negatively associated with BMI and mental resources were
7
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Figure 1 Prediction of the health outcomes as a function of psychosocial job demands and personal resources. The figures
show the predicted lines (model III) with 99% confidence bands for health symptoms, mental strain and body mass index. The
coloured lines refer to the classification of the personal resources in low (10th quantile), middle (50th quantile) and high (90th
quantile) values. The figures are based on the first imputed complete data set.
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Discussion
The main objective of this study was to uncover physical,
mental and social resources that can be beneficial in
maintaining individual health despite a high burden due
to psychosocial demands experienced at the workplace.
In line with the first hypothesis, we found a robust positive
association between psychosocial job demands and health
symptoms as well as mental strain. These study results
support previous prospective studies demonstrating
that people working in psychosocially demanding environments have a greater risk for somatic55 56 and mental
health issues.57 58 We also expected to find a positive relationship between psychosocial job demands and BMI.7 59
However, although this effect was significant, the relative explanatory value was low in comparison with other
predictors in the model. The reason for this weak effect
may be due to a bidirectional impact of job demands on
body weight. This means that the burden due to high job
demands may cause some people to reduce their food
intake and lose weight and other people to eat more and
gain weight. Indeed, in a longitudinal study, work-related stress showed an increase of the BMI in overweight
persons but a reduction in lean persons.60
The findings for the second and third main hypotheses
are discussed in more detail below. For health symptoms,
a relatively clear relationship was found with physical
resources. On the one hand, we found that persons high
in physical fitness reported less health symptoms than
those low in physical fitness, and on the other hand, that
physical fitness seems to be a beneficial factor buffering
the negative influences of psychosocial job demands
on health. These results support previous conclusions
concerning physical fitness as a crucial factor in the
relationship between stress and somatic health and wellbeing.61 62 It may be argued that fitter persons are more
able to cope with psychosocial demands while exhibiting a
less strong physiological activation which otherwise, in the
long term, may result in bodily damages.63 64 Our findings
must, however, be interpreted with some caution. This
cross-sectional study does not allow us to tell cause from
effect, so longitudinal studies will be needed to examine
the effect the interaction between physical resources and
8

job demands has on health over time. We also expected
the mental and social resources of an individual to be
further factors for buffering the negative impact of
psychosocial job demands on health symptoms. However,
we did not find any effect that was strong enough to have
practical implications.
For mental strain, our findings regarding the predicted
positive effects of personal resources were relatively
straightforward. In other words, physical fitness, the
confidence in one’s own abilities and a helpful circle of
friends appeared to promote mental health.35 65 However,
although the hypothesised interaction effects were significant, they remained small. Regarding the relationship
between BMI and personal resources, there was only
one result confirming our hypotheses in that we found a
negative association between BMI and physical resources.
Little surprisingly, individuals feeling physically fit had
a lower BMI than those with poor physical fitness. On
the other hand, higher levels of mental resources were
accompanied by a slightly higher BMI. This result somewhat contradicted the results of previous studies. For
example, in a recent study, it has been found that individuals high in self-efficacy had a lower BMI than those low
in self-efficacy.66 Moreover, in terms of the hypothesised
moderating effect of personal resources, we did not find
a significant result.
Overall, we found that including the personal resources
substantially improved the prediction for health symptoms
and mental strain. These findings clearly support recent
approaches of considering personal resources in work-related stress models.28 29 On the other hand, by adding the
interactions between psychosocial job demands and the
personal resources, the change of explained variance was
relatively weak. Hence, it remains questionable whether
personal resources should be treated as moderators in
the relationship between job demands and health. Apart
from the buffering effect found for physical resources
regarding the impact of psychosocial job demands on
health symptoms, the interaction effects only slightly
contributed to the prediction.
Strengths and limitations
One shortcoming of our study concerns its cross-sectional
nature. The effects are only correlational and no causal
inferences can be made. Longitudinal studies will thus
be needed in order to investigate the causal relationships
between job demands, health and the different components of personal resources. A further limitation might
reside in the self-reported character of the analysed data
and in the fact that the measures yielded only approximate indices of the respective underlying constructs. More
objective and standardised measures (eg, physical fitness
tests as an indicator for physical resources) might have
led to more reliable findings. Furthermore, it might be
considered a limitation that we used BMI as an indicator
for health. Although increased weight is among the most
significant contributors to morbidity and mortality,38 the
BMI has been often criticised because it only considers
Mayerl H, et al. BMJ Open 2017;7:e015710. doi:10.1136/bmjopen-2016-015710
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positively related to BMI. Additionally, none of the interactions between psychosocial job demands and either of
the three personal resources were significant (also see
figure 1, third row).
Regarding job resources, we found that persons who
reported higher job control had a higher BMI. Hardly
surprising was health-related behaviour related to BMI.
Unhealthy diet and lack of exercise were accompanied
by a higher BMI. Smoking was not related to BMI, and
alcohol consumption was negatively related to BMI.
Furthermore, university graduates and workers with a
high school diploma had a lower BMI than workers with
compulsory education. In addition, divorced/widowed
persons had a lower BMI than singles.
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Conclusion and practical implications
Three conclusions can be drawn:
1. High psychosocial job demands were related to higher
levels of health symptoms and of mental strain.
2. Personal resources in a bio-psycho-social sense may be
beneficial factors for somatic and mental health.
3. Concerning the moderating role of personal
resources, we found that physical fitness seemed to
attenuate the negative impact of psychosocial job
demands on somatic health.
Our findings suggest that organisational goals should
especially address the reduction of overwhelming psychosocial job demands in order to decrease work-related
health problems. A further objective for health promotion concerns the empowerment of the employee’s
personal resources. In highly demanding working environments particularly high physical fitness of a person
may have the potential to cushion the detrimental effects
that psychosocial job demands have on somatic health.
Thus, the promotion of physical fitness is a higher
purpose when it comes to preventing health problems in
highly demanding jobs.
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weight and height and disregards other factors, such as
muscle and bone mass or fat reserves. This might be one
of the reasons why most studies in this context found only
weak associations between stress and BMI.
One strength of our research is that we designed an
extensive model, which was apt to explain considerable
proportions of the variation in mental strain (45%) and
health symptoms (37%). A further strength of our study
was the representative large-size sample, which allowed
us to make comprehensible inferences to the working
population in Austria. However, since we restricted our
sample to employees working full time, our findings only
related to this group of individuals and no inferences can
be made on other groups, such as part-time workers or
the self-employed.
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