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Abstract
Purpose  Burnout is a mental condition described as being a result of long-term stressors commonly related to psychosocial 
factors at work. The aim of the present study was to investigate longitudinal relationships between job demands, decision 
authority, effort and reward, and symptoms of burnout, as well as the joint effects of job demands and decision authority, 
and of effort and reward.
Methods  The data came from a four-wave longitudinal cohort study of Swedish health care workers. Longitudinal associa-
tions were analysed using mixed effects regression models with random intercept.
Results  The concurrent analysis showed that demand and decision authority, as well as effort and reward, were associated 
with symptoms of burnout over time. Evidence of the lagged effects of workplace factors on burnout symptoms was limited 
to reward. No clear effect modification was found.
Conclusion  An increase in unfavourable working conditions implied increasing scores on the burnout measure over time. The 
concurrent effects of job demands, decision authority, effort and reward on symptoms of burnout were seen. The evidence of 
lagged effects was limited to the low-reward condition. Regularly monitoring these work environment conditions at work-
places can help identify risk situations for burnout and thus be useful in the prevention of work-related mental illness. Lastly, 
a new approach to defining the risk groups was proposed, which is consistent across different populations and time points.

Keywords  Psychosocial work environment · Longitudinal analysis · Criterion-based approach · Job demands · Decision 
authority · Effort–reward imbalance · Interaction

Introduction

Burnout is a mental condition originally described as the 
result of long-term stressors related to psychosocial condi-
tions at work (Maslach 1976; Melamed et al. 1992). Later, 

the concept was broadened to include also stressors in pri-
vate life. The burden of mental and somatic symptoms due to 
burnout is high, leads to long-term sick leave and has a high 
public health impact (Glise et al. 2012; Seidler et al. 2014). 
Burnout is generally measured by the self-report instruments 
and the theoretical basis for the available instruments differs. 
The Maslach Burnout Inventory (MBI) is one of the most 
often used instruments, where burnout is defined as a psy-
chological multidimensional construct including emotional 
exhaustion, cynicism or depersonalization and reduced per-
sonal accomplishment (Maslach and Jackson 1981; Maslach 
et al. 2001). The Shirom–Melamed Burnout Questionnaire 
(SMBQ) is another instrument, where emotional exhaustion, 
physical fatigue and cognitive weariness represent the core 
component of burnout (Melamed et al. 1992, 2006; Shirom 
2003). By this approach, burnout represents a separate con-
struct not interchangeable with depression, although they 
share some common variance (Shirom 2003).
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Several reviews have described associations between psy-
chosocial risk factors and various mental health outcomes 
such as stress-related disorders (Nieuwenhuijsen et al. 2010), 
depressive disorders or clinical depression (Madsen et al. 
2017; Netterstrom et al. 2008; Rugulies et al. 2017; Theorell 
et al. 2015) and common mental disorders (Harvey et al. 
2017; Stansfeld and Candy 2006). As regards the psychoso-
cial risk factors, the most frequently used theoretical stress 
models are the job demand-control (JDC) model and the 
effort–reward imbalance (ERI) model. The most unfavour-
able working conditions are characterised by the joint effects 
of the two dimensions, i.e. the combination of high demands 
and low control (job strain), and the combination of high 
effort and low reward (effort–reward imbalance) (Karasek 
1979; Karasek and Theorell 1990; Siegrist 1996).

Although accumulated evidence points to a relation-
ship between unfavourable working conditions and mental 
health problems such as depression and anxiety, there is still 
limited evidence regarding burnout (Aronsson et al. 2017). 
A review examining the association between psychosocial 
working conditions and burnout and its core component 
emotional exhaustion only identified six methodologically 
adequate longitudinal studies (Seidler et al. 2014). The most 
recent review including 25 studies, had a broader approach 
regarding exposure factors and outcome, including besides 
emotional exhaustion also cynicism and reduced personal 
accomplishment among employees (Aronsson et al. 2017). 
They concluded that high demands, low job control, high 
work load, low reward and job insecurity increased the risk 
of emotional exhaustion, while high levels of job support 
and workplace justice hade a protective effect. In 18 out 
of 25 studies, the MBI or versions of MBI were used as 
outcome measures and the SMBQ in only one study. The 
scientific evidence of the effect of job strain on burnout was 
judged insufficient since it was investigated in only one high-
quality study (Aronsson et al. 2017). In that study, the asso-
ciation between job strain and burnout was found (Ahola and 
Hakanen 2007). None of the studies in the abovementioned 
review investigated the effects of effort–reward imbalance.

Moreover, certain limitations are highlighted in many 
abovementioned reviews. For instance, the evidence pre-
sented for many factors is based on few studies for each 
factor (Nieuwenhuijsen et al. 2010). Lack of methodologi-
cally adequate, high-quality longitudinal studies is a further 
limitation (Aronsson et al. 2017; Harvey et al. 2017), as 
is the need to conduct longitudinal studies with multiple 
time intervals, i.e. more than two waves (Tang 2014). Such 
a design would help to analyze whether associations between 
psychosocial risk factors and symptoms of burnout are con-
current or if lagged effects are present, e.g. after more than 
1 year. Adding knowledge about temporal relationships 
would be helpful from a preventive perspective. Another 
issue concerns the classification and analysis of psychosocial 

factors based on ordinal data, which has been a topic of 
discussion for decades (Kampen and Swyngedouw 2000). 
Both JDC and ERI as well as many other are multi-item 
questionnaires are based on ordinal responses but are often 
used as continuous measures. Uncritical and unreflective use 
of ordinal data as linear is associated with a certain degree 
of risk (Grimby et al. 2012). Although these scales tend to 
be linear in the middle of the scale, it may not be the case 
towards the ends of the scale, which in turn compromises 
important properties of responsiveness and sensitivity (DeV-
ellis 2006; Hadžibajramović 2015). Moreover, groups at risk 
for adverse health effects are often found towards the ends 
of scales. The common approach for the JDC is to define 
risk groups based on the population median split and for 
the ERI imbalance on the effort–reward ratio but there are 
other approaches as well (Fransson et al. 2012; van Vegchel 
et al. 2005). Comparability between studies and different 
approaches for risk groups of JDC have been discussed 
(Choi et al. 2015) and as regards the ERI, concerns have 
been raised regarding questionnaire with a two-step proce-
dure (Tsutsumi et al. 2008).

Abovementioned approaches for JDC and ERI are 
dependent on empirical data distribution which makes 
it difficult to compare results between different studies, 
besides being not optimal for ordinal data (Stevens 1955; 
Tennant and Conaghan 2007). There are other approaches 
which provide solutions to these problems, e.g. using a cri-
terion-based classification (CBA) of the psychosocial fac-
tors (Hadžibajramović 2015). The CBA scores are defined 
by experts in the particular field of interest on the basis of 
theoretical knowledge. The CBA scores are based on the 
frequency distribution of the item responses into predefined 
response combinations, i.e. independent of empirical data 
distribution and in addition are easy to interpret.

Thus, the aim of this study was to investigate whether 
there is a relationship between job demands, decision 
authority, effort and reward and symptoms of burnout, 
more specifically, to examine whether possible associations 
between psychosocial exposures and outcome are delayed 
and/or occur simultaneously. In addition to investigating the 
individual effect of each workplace factor using an alterna-
tive method, we also wanted to evaluate whether there are 
any joint effects of job demand and decision authority, on 
the one hand, and of effort and reward, on the other hand, 
on symptoms of burnout.

Methods

Study design and population

The data come from a four-wave longitudinal cohort study of 
employees in a large public healthcare organisation, Region 
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Västra Götaland in Sweden. Baseline data were collected 
by means of a postal questionnaire sent to a random sample 
of 5300 out of 48,000 employees in 2004 (T1), with follow-
ups in 2006 (T2), 2008 (T3) and 2010 (T4). An inclusion 
criterion of at least 1 year of employment (at least 50% of 
a full-time position) was applied. Two reminders were sent 
to non-responders. Written informed consent for participa-
tion in the study was obtained from the participants. The 
study was approved by the Regional Ethical Review Board 
in Gothenburg, Sweden, and it was conducted in accordance 
with the 1964 Declaration of Helsinki.

The response rate at T1 was 61% (n = 3209) and at follow-
up of those eligible (still employed and participation in a pre-
vious wave) at T2 was 83% (n = 2665), T3 83% (n = 1970) and 
T4 72% (n = 1422). The mean age at baseline was 46.7 years 
and 86% were women. The three most common professions 
were nurse (46%), assistant nurse (16%) and physician (7%). 
Further demographic and study-specific details are available 
in published studies (Glise et al. 2010; Lundgren-Nilsson 
et al. 2012). Burnout was measured at all four waves (T1–T4), 
and JDC and ERI at the first three (T1–T3).

Measures

Psychosocial factors

The use of a sum score, which is the most common approach 
for the calculation of total scores for the two dimensions of 
the DCQ and of ERI (explained below), should not be taken 
for granted when calculated on ordinal data (Stevens 1955; 
Tennant and Conaghan 2007). Consequently, the classification 
in this study into high, medium and low levels of demand and 
decision authority and of effort and reward was done using 
the criterion-based approach (CBA) (Hadžibajramović 2015).

JDC was measured using the Demand-Control Ques-
tionnaire (DCQ) (Theorell et al. 1988). In this study, all 
the demand items and the two decision authority items, 
a sub-dimension of the control, were used. All the items 
were expressed as questions with four frequency-based 
response options (often, sometimes, seldom, never). The 
classification into low, medium and high levels of demands 
and decision authority was done using the criterion-based 
approach (CBA) described in detail in Appendix 1.

The effort dimension of the Effort–Reward Imbalance 
(ERI) Questionnaire consists of six items. One item regard-
ing physical load is usually excluded when evaluating white-
collar workers, which was also the case in the present study. 
The reward dimension was operationalised using 11 items, 
divided into esteem (five items), promotion (four items) and 
job security (two items). All items were formulated as state-
ments and responded to in a two-step procedure. First, subjects 
agree or disagree on an item statement. Then if they agree, 

subjects are asked to evaluate on a four-point Likert scale the 
perceived distress connected to this (not at all distressed/some-
what distressed/distressed/very distressed). The total scores 
for each dimension were defined by the CBA and described 
in Appendix 1.

Outcome measure

The Shirom–Melamed Burnout Questionnaire (SMBQ) was 
used to measure symptoms of burnout (Melamed et al. 1992). 
The SMBQ originally contained 22 items with four subscales: 
physical fatigue (eight items), cognitive weariness (six items), 
tension (four items) and listlessness (four items). In the present 
study, a revised 18-item version (tension excluded) was used 
and proved to have good construct validity (Lundgren-Nilsson 
et al. 2012). All items are expressed as statements and are rated 
using a seven-point response scale (almost never to almost 
always). Instead of the mean score of the 18 items, a recom-
mended transformed score was calculated (Lundgren-Nilsson 
et al. 2012). This score ranges from 18 to 126, with higher 
values indicating a high degree of burnout, and a value of 79 
cut-off for clinical burnout.

Statistical analysis

Descriptive statistics were given in percentages for categorical 
variables, and means and standard deviation (SD) for continu-
ous variables. Longitudinal associations analysed using mixed 
effects regression models with random intercept regression 
coefficients along with the 95% confidence interval (CI) were 
presented as measures of association. Associations between 
each workplace factor (job demands, decision authority, 
effort, reward) and burnout were evaluated from two different 
time aspects as defined in equations below. In the concurrent 
effects models, both exposures and the outcome were meas-
ured simultaneously over three waves (T1–T3). In the lagged 
effect models, exposures were measured at time t − 1 (T1–T3), 
i.e. 2 years before the outcome, and outcome at time t (T2–T4):

where Yit are observations for subject i at time t, β0i is the 
random intercept, Xijt is the independent variable j for sub-
ject i at time t, and β1j is the regression coefficient for inde-
pendent variable j, J is the number of independent variables, 
β2 is the regression coefficient for indicator of time t in the 

Yit = �0i +

J
∑

j=1

�1jXitj + �2t + �it(concurrent effects model),

Yit = �0i +

J
∑

j=1

�1jXit−1j + �2t + �it(lagged effects model),
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first equation and t − 1 in the second, and εit is the “error” 
for subject i at time t.

Burnout measured at time t − 1 (SMBQ-lag) was evalu-
ated as a possible confounder, recognising that it could influ-
ence both workplace factors and SMBQ at time t. In both 
models, the cross-sectional and the longitudinal relation-
ships are “pooled” together into a single regression coef-
ficient. In other words, the regression coefficients combine 
the “between-subjects” (i.e. relationship between absolute 
values at each time point) and the “within-subject” (i.e. rela-
tionships between changes between subsequent time points). 
Note that adding the SMBQ-lag in the models removes the 
cross-sectional part from the analyses (Twisk 2003).

Also evaluated as possible confounders were physical 
activity during the preceding 3 months [(1) mostly sed-
entary, (2) light, at least 2 h per week or, (3) more inten-
sive exercise at least 2 h per week or high intensity several 
times per week]; length of education [(1) short = assistant 
nurse, caretaker, dental nurse, secretary, cleaning staff and 
administrative assistant, (2) long = nurse, physician, dentist, 
physiotherapist, ward manager, dietician, speech therapist, 
psychologist, almoner, biomedical scientist, technician and 
engineer]; social support outside the work (no/yes), gender 
and age.

Regression models were fitted separately for each work-
place factor following the purposeful model building strat-
egy (Bursac et al. 2008). In the first step, time and SMBQ-
lag was evaluated in the model along with the workplace 
factor (model 1). In the second step, time and possible con-
founders were added to the model if they fulfilled the rec-
ommended confounder criteria (model 2) (Rothman et al. 
2008). In the third step, all workplace factors were tested in 
the same model along with the confounders.

Joint exposure effects of job demands and decision 
authority, and of effort and reward were investigated by cre-
ating combined variables of the two factors, this to exam-
ine effect modification. Although there were nine possible 
response combinations given that each factor consisted of 
three categories, some combinations were judged to be fairly 
similar in terms of the amount of exposure. Consequently, 
the combined variables each consisted of four categories. 
Taking demand/decision authority as an example, the four 
categories were (1) joint exposure (high/low), (2) single-
exposure demand (high/medium or high/high), (3) single-
exposure decision latitude (medium/low or low/low) and 
(4) low or medium exposure (low/high, medium/high, low/
medium or medium/medium). Effect modification of the 
joint effects was analysed as a departure from additivity, 
i.e. checking whether the joint-exposure effect was differ-
ent from the sum of two single-exposure effects. Departure 
from additivity can be evaluated by examining whether the 
interaction contrast (IC) defined as below is significantly 
different from zero (Rothman et al. 2008):

In the context of linear regression, we calculated the IC 
along with accompanied 95% confidence interval, by plug-
ging in the estimated means from the regression models in 
the equation above.

Two sensitivity analyses were carried out to test the 
robustness of the results and to investigate for possible 
healthy worker effect. First, the participants in the study 
were compared with the drop-outs at each follow-up (T2, 
T3 and T4) with regard to their baseline values for the work-
place factors, SMBQ, gender and age. In the second sensitiv-
ity analysis, we analysed a subsample consisting of individu-
als who participated at all three occasions and compared to 
the results from the main analysis.

Results

Descriptive statistics

Frequency distributions of the workplace factors across 
different time points are shown in Table 1. Mean burnout 
symptoms at different time points were (SD): 70.35 (11.81), 
69.16 (11.92), 68.21 (12.02) and 68.37 (12.48) for T1, T2, 
T3 and T4, respectively. The mean of the individual standard 
deviations over time for SMBQ was 5.39.

Concurrent effects

All workplace factors were associated with symptoms of 
burnout (p values < 0.0001) in both models, Table 2 (com-
plete regression models in Appendix 2). From the results 
in Table 2, model 1, high demands increased the burnout 
score by 6.02 points compared to low demands. The cor-
responding figure for medium demands was 2.93, indicat-
ing a dose–response relationship. The same patterns were 
observed for all other workplace factors. Although attenu-
ated, the associations remained after adjusting for confound-
ers (SMBQ-lag, physical activity, social support and age) 
(model 2) and after adjusting workplace factors for each 
other (Table 3). Gender and education did not qualify as 
confounders. Time was statistically significant in all models 
in the first step but in not in the second or third step. 

Regarding the joint effects of demands and decision 
authority, respectively, effort and reward, departure from 
additivity was not statistically significant as the IC and its 
accompanied 95% CI were 0.91 (− 0.49; 2.31) and 1.38 
(− 1.48; 4.25) for the DCQ and the ERI, respectively.

IC = Riskjoint exp + Risksingle exp1 + Risksingle exp2 − Riskno exp.
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Lagged effects analysis

Lagged effects models are shown in Table 4 and Appen-
dix  2. In the first step, all workplace factors had a p 
value < 0.0001, except decision authority where p = 0.059 
(model 1). Dose–response relationships were seen for all 
factors, meaning that the effect on outcome increased with 
increasing level of exposure compared to no exposure. After 
adjusting for confounders (SMBQ-lag, physical activity and 
social support) reward was the only workplace factor that 
remained statistically significant (model 2). The same was 
observed when all workplace factors were included in the 
same model (results not shown). Consequently, joint effects 
were not investigated. Time was significant in the first step 
models but not in the second or third step.

Sensitivity analyses

A significant difference in SMBQ baseline values was 
found between participants and dropouts at T2, the mean 
values being 70.01 and 72.06, respectively (p < 0.0001), 
and between participant and dropouts at T3, with mean 
values of 70.01 and 71.5 (p < 0.0001), respectively. No 
significant differences were found when workplace factors 
were considered. The proportion of men among dropouts 
at T2 (17%) and T3 (15%) was higher compared to the 
participants at T1 (13%) (p values 0.026 and 0.023, respec-
tively). There was also a significant difference in age. The 

proportion of participants aged 55 years or older was 26%, 
compared to 29, 35 and 34% among the dropouts at T2, T3 
and T4, respectively.

Additional analysis was done on the subsample con-
sisted of individuals who participated at all three occa-
sions, resulting in the same final models and negligible 
changes in coefficient estimates (data not shown).

Table 1   Descriptive statistics showing the proportion (%) and count 
(n) of workplace factors at baseline (T1), and at the first (T2) and sec-
ond (T3) follow-up

a Demand-Control Questionnaire, decision authority = subscale of the 
control dimension
b Effort–Reward Questionnaire

T1% (n) T2% (n) T3% (n)

Demanda

 Low 16 (513) 18 (465) 19 (366)
 Medium 64 (2000) 65 (1692) 66 (1268)
 High 20 (628) 17 (455) 15 (291)

Decisiona

 Low 39 (1245) 39 (1034) 42 (805)
 Medium 27 (851) 27 (706) 28 (542)
 High 34 (1088) 34 (885) 31 (590)

Effortb

 Low 20 (617) 22 (553) 27 (499)
 Medium 52 (1606) 53 (1345) 52 (971)
 High 28 (862) 26 (663) 21 (399)

Rewardb

 Low 5 (154) 3 (73) 5 (89)
 Medium 14 (410) 10 (237) 12 (206)
 High 81 (2417) 87 (2052) 83 (1450)

Table 2   Longitudinal analysis showing concurrent effects between 
burnout symptoms measured using SMBQ and each of the workplace 
factors: regression coefficients (Coeff) and 95% confidence interval 
(CI) (complete models are shown in Appendix)

Shirom–Melamed Burnout Questionnaire
a Demand-Control Questionnaire, decision authority = subscale of the 
control dimension
b Effort–Reward Questionnaire
c Job demand-control
d Effort–reward imbalance
e Adjusted for time
f Adjusted for social support, physical activity, age and SMBQlag

Model 1e Model 2f

Coeff. 95% CI Coeff. 95% CI

Demanda

 High 6.02 5.24; 6.80 3.50 2.63; 4.39
 Medium 2.93 2.34; 3.52 1.76 1.08; 2.44
 Low 0 0 0

Decisiona

 Low 3.58 2.98; 4.17 1.99 1.38; 2.60
 Medium 2.11 1.56; 2.67 1.15 0.48; 1.82
 High 0 0 0

Effortb

 High 5.67 5.00; 6.35 3.61 2.85; 4.36
 Medium 2.30 1.76; 2.85 1.33 0.70; 1.97
 Low 0 0 0

Rewardb

 Low 6.11 5.02; 7.20 4.70 3.28; 6.13
 Medium 3.18 2.51; 3.86 2.71 1.83; 3.60
 High 0 0 0

JDCc

 Joint exposure 5.37 4.55; 6.19 3.67 2.69; 4.65
 Demand only 3.12 2.36; 3.88 1.56 0.58; 2.53
 Decision only 2.03 1.49; 2.56 1.20 0.62; 1.78
 No exposure 0 0

ERId

 Joint exposure 7.87 6.32; 9.41 5.82 3.79; 7.86
 Effort only 3.93 3.37; 4.50 2.83 2.15; 3.52
 Reward only 5.62 4.16; 7.07 4.37 2.40; 6.35
 No exposure 0 0
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Discussion

Two time aspects were examined. In the concurrent analy-
sis, all workplace factors were associated with burnout 
symptoms. This is in line with previous research on other 
mental health outcomes (Harvey et al. 2017; Madsen et al. 
2013; Rugulies et al. 2017; Theorell et al. 2015). In the 
lagged analysis, only reward was significantly associated 
with burnout symptoms. To our knowledge, this is the first 
time that the ERI has been used in a longitudinal study 
with more than two waves and with burnout measured 
using the SMBQ, and thus also the first time that both 
models have been evaluated simultaneously. Previous stud-
ies have shown that the JDC and the ERI models have 
complementary effects on mental distress (Calnan et al. 
2004; Theorell 2017). This is now also confirmed for the 
symptoms of burnout. According to the theoretical models, 

the joint effects are more harmful than the sum of indi-
vidual effects of each factor. In this study, no clear results 
of effect modification due to joint effects were observed.

Lagged effects of the reward should be confirmed in other 
studies before a more reliable conclusion about this can be 
reached. The usefulness of a time-lag model depends on the 
biological plausibility. It is important that time lag suits the 
purpose of the study and the aetiology of the relationships 
between the investigated variables. A possible explanation 

Table 3   Longitudinal analysis showing concurrent effects between 
burnout symptoms measured using SMBQ and the workplace factors: 
regression coefficients (Coeff) and 95% confidence interval (CI)

Shirom–Melamed Burnout Questionnaire
a Demand-Control Questionnaire, decision authority = subscale of the 
control dimension
b Effort–Reward Questionnaire

Coeff. 95% CI p value

Demanda 0.048
 High 1.22 0.13; 2.31
 Medium 0.91 0.13; 1.69
 Low 0

Decisiona < 0.0001
 Low 1.53 0.88; 2.18
 Medium 0.90 0.19; 1.61
 High 0

Effortb < 0.0001
 High 2.95 2.02; 3.88
 Medium 0.81 0.08; 1.53
 Low 0

Rewardb < 0.0001
 Low 3.77 2.32; 5.22
 Medium 2.32 1.41; 3.23
 High 0

Social support < 0.0001
 No 2.51 1.35; 3.67
 Yes 0

Physical activity < 0.0001
 Sedentary 4.54 3.63; 5.44
 Light 1.28 0.69; 1.88
 Moderate/intense 0

SMBQlag 0.64 0.61; 0.66 < 0.0001
Intercept 19.96 18.25; 21.66 < 0.0001

Table 4   Longitudinal analysis showing lagged effects between burn-
out symptoms measured using SMBQ and each of the workplace fac-
tors: regression coefficients (Coeff) and 95% confidence interval (CI) 
(complete models are shown in Appendix)

Shirom–Melamed Burnout Questionnaire
a Demand-Control Questionnaire, decision authority = subscale of the 
control dimension
b Effort–Reward Questionnaire
c Job demand-control
d Effort–reward imbalance
e Adjusted for time
f Adjusted for social support, physical activity, age and SMBQlag

Model 1e Model 2f

Coeff. 95% CI Coeff. 95% CI

Demanda

 High 2.84 1.94; 3.74 0.18 − 0.60; 0.96
 Medium 1.07 0.40; 1.75 0.11 − 0.51; 0.73
 Low 0

Decisiona

 Low 0.82 0.14; 1.51 0.21 − 0.33; 0.75
 Medium 0.55 − 0.10; 1.10 0.01 − 0.60; 0.58
 High 0

Effortb

 High 1.82 1.03; 2.61 0.31 − 0.37; 1.00
 Medium 0.70 0.05; 1.34 0.07 − 0.52; 0.66
 Low 0

Rewardb

 Low 3.54 2.28; 4.80 1.18 0.02; 2.34
 Medium 2.46 1.69; 3.22 1.46 0.72; 2.20
 High 0 0

JDCc

 Joint exposure 2.51 1.56; 3.47 0.69 − 0.16; 1.54
 Demand only 1.57 0.70; 2.44 − 0.49 − 1.31; 0.33
 Decision only 0.41 − 0.20; 1.03 0.01 − 0.51; 0.53
 No exposure 0

ERId

 Joint exposure 3.88 2.08; 5.69 1.37 − 0.33; 3.06
 Effort only 1.22 0.58; 1.88 0.39 − 0.20; 0.98
 Reward only 2.86 1.17; 4.54 0.74 − 0.83; 2.32
 No exposure 0 0
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for why no other associations were found could be that the 
lag of 2 years is too long and that concurrent effects are 
more plausible. Concurrent effects imply that stressors are 
associated with simultaneous levels of burnout. This expla-
nation is also in accordance with a previous review, where 
it was suggested that stressors and experiences of stress on 
the one hand and burnout symptoms on the other, change 
simultaneously (Shirom et al. 2006). Furthermore, it can be 
argued that the burnout scores at one time point influence 
both the perception of workplace conditions and burnout 
score at a later time point. To control for reversed causality, 
the SMBQ-lag was included as a confounder. However, its 
impact on the burnout scores was not very strong. Besides 
shedding light on the temporal relationships, this study also 
adds to deepening the knowledge of the burnout phenom-
enon using the SMBQ as a burnout measure, which is con-
ceptually different from the most used burnout measure, the 
MBI.

To our knowledge, formally test of the job strain and the 
ERI effects were not previously done with burnout as out-
come. In many studies, instead of separate factors, job strain 
or ERI is included as predicting variables of some health-
related outcome, but the formal test of whether departure 
from additivity is present or not is not performed. In a study 
by Ahola et al., job strain is included as a predictor for burn-
out measured by the MBI (Ahola and Hakanen 2007). In the 
present study, we offer an easy method of how the interac-
tion can be tested in the context of linear regression.

The study is based on a relatively large sample size, which 
can imply good power and more reliable estimations, and on 
four waves, which enables a longitudinal analysis approach. 
A methodological strength is the handling of ordinal data 
according to the modern measurement theories. We propose, 
for example, the CBA approach as a new way of defining the 
risk groups of demand, decision authority, effort and reward. 
How exposure groups are defined and the comparability of 
different measures of exposures is a subject of discussion 
(Choi et al. 2015). There are several approaches to defining 
the risk groups in the JDC and the ERI (Fransson et al. 2012; 
van Vegchel et al. 2005). The advantage of the CBA is that 
the scores are not based on the sum values and better suit the 
ordinal data. A further strength is that the risk groups were 
defined in collaboration with experts in the field and are eas-
ily described in words. As opposed to the median split, the 
CBA scores are independent of empirical data distribution, 
making them consistent over time and comparable between 
different populations and studies.

One limitation is that the results are only valid for simi-
lar populations of human service organisations, and the 
generalisability to other populations is limited. Another 
limitation was that all measurements were based on self-
reported questionnaire data, dependent on the participants’ 
recall and comprehension of the survey items. On the other 

hand, all the instruments were well established and validated 
according to modern psychometric theory. In this study, only 
the decision authority items are used and not the complete 
control dimension. The sub-dimension skill discretion was 
considered difficult to interpret in the context of this study 
since demands related to skills and learning are nowadays 
inherent to in highly professional work such as healthcare 
and are, therefore, expected.

Indications of healthy worker effects were found when 
comparing participants’ with non-participants’ burnout 
baseline, which could be a source of bias. However, based 
on additional analysis on subsample of those participating on 
all occasions, we cannot conclude that this is the case in our 
sample. No differences between the two groups were found 
regarding the workplace factors.

Lastly, a practical implication of importance is that the 
results of this study indicate the possibility of early discov-
ery of people at risk of developing a clinical burnout condi-
tion. The clinical relevance of the SMBQ and its usability 
as a screening tool was confirmed previously (Lundgren-
Nilsson et al. 2012). As the burden of mental and somatic 
symptoms due to burnout is often high and long lasting 
(Glise et al. 2012), preventing and minimising the onset of 
burnout at an early stage is of crucial public health interest. 
A practical implication from this study is that it is important 
to frequently monitor all the abovementioned workplace fac-
tors and attempt to minimise the experiences of unfavourable 
working conditions whenever possible.

Conclusion

Unfavourable psychosocial working conditions are risk fac-
tors for the development of burnout symptoms over time. 
The concurrent effects of job demands, decision authority, 
effort and reward on symptoms of burnout were seen. The 
evidence of lagged effects was limited to the low-reward 
condition. Practical implication of the study is that regularly 
monitoring workplace conditions in a workplace investiga-
tion is recommended to identify early signs of future burnout 
cases and to prevent the high burden of mental and somatic 
symptoms due to burnout. Lastly, a new approach for defin-
ing the risk groups was proposed, which is consistent across 
different populations and time points.

Acknowledgements  The authors would like to acknowledge Töres 
Theorell, Johannes Siegrist and Göran Fahlén for their participation in 
the process of defining the risk groups of demands, decision authority, 
effort and reward using the criterion-based approach.

Author contributions  EH performed the statistical analysis and drafted 
the manuscript. AGE supported the statistical analysis. GA designed 
the study. All the authors were involved in writing the discussion and 



1020	 International Archives of Occupational and Environmental Health (2019) 92:1013–1021

1 3

helped to revise the manuscript. All the authors read and approved the 
final manuscript.

Compliance with ethical standards 

Conflict of interest  The authors declare no competing interests.

Open Access  This article is distributed under the terms of the Crea-
tive Commons Attribution 4.0 International License (http://creat​iveco​
mmons​.org/licen​ses/by/4.0/), which permits unrestricted use, distribu-
tion, and reproduction in any medium, provided you give appropriate 
credit to the original author(s) and the source, provide a link to the 
Creative Commons license, and indicate if changes were made.

References

Ahola K, Hakanen J (2007) Job strain, burnout, and depressive symp-
toms: a prospective study among dentists. J Affect Disord 104:1–3

Aronsson G et al (2017) A systematic review including meta-analysis 
of work environment and burnout symptoms. BMC Public Health 
17:264. https​://doi.org/10.1186/s1288​9-017-4153-7

Bursac Z, Gauss CH, Williams DK, Hosmer DW (2008) Purposeful 
selection of variables in logistic regression. Source Code Biol 
Med 3:17. https​://doi.org/10.1186/1751-0473-3-17

Calnan M, Wadsworth E, May M, Smith A, Wainwright D (2004) Job 
strain, effort–reward imbalance, and stress at work: competing or 
complementary models? Scand J Public Health 32:84–93

Choi B et al (2015) Recommendations for individual participant data 
meta-analyses on work stressors and health outcomes: comments 
on IPD-Work Consortium papers. Scand J Work Environ Health. 
https​://doi.org/10.5271/sjweh​.3484

DeVellis RF (2006) Classical test theory. Med Care 44:S50–S59. https​
://doi.org/10.2307/41219​505

Fransson E et al (2012) Comparison of alternative versions of the job 
demand-control scales in 17 European cohort studies: the IPD-
Work consortium. BMC Public Health 12:62

Glise K, Hadzibajramovic E, Jonsdottir IH, Ahlborg G Jr (2010) Self-
reported exhaustion: a possible indicator of reduced work abil-
ity and increased risk of sickness absence among human service 
workers. Int Arch Occup Environ Health 83:511–520. https​://doi.
org/10.1007/s0042​0-009-0490-x

Glise K, Ahlborg G, Jonsdottir I (2012) Course of mental symptoms 
in patients with stress-related exhaustion: does sex or age make a 
difference? BMC Psychiatry 12:18

Grimby G, Tennant A, Tesio L (2012) The use of raw scores from 
ordinal scales: time to end malpractice? J Rehabil Med 44:97–98. 
https​://doi.org/10.2340/16501​977-0938

Hadžibajramović E (2015) Aspects of validity in stress research. Uni-
versity of Gothenburg, Gothenburg

Harvey SB et al (2017) Can work make you mentally ill? A system-
atic meta-review of work-related risk factors for common mental 
health problems. Occup Environ Med 74:301–310. https​://doi.
org/10.1136/oemed​-2016-10401​5

Kampen J, Swyngedouw M (2000) The ordinal controversy revisited. 
Qual Quant 34:87–102. https​://doi.org/10.1023/A:10047​85723​
554

Karasek R (1979) Job demands, job decision latitude, and mental 
strain: implications for job redesign. Adm Sci Q 24:285–308

Karasek R, Theorell T (1990) Healthy work: stress, productivity, and 
the reconstruction of working life. Basic Books, New York

Lundgren-Nilsson A, Jonsdottir IH, Pallant J, Ahlborg G (2012) 
Internal construct validity of the Shirom–Melamed Burnout 

Questionnaire (SMBQ). BMC Public Health 12:1. https​://doi.
org/10.1186/1471-2458-12-1

Madsen IE et al (2013) Study protocol for examining job strain as a 
risk factor for severe unipolar depression in an individual par-
ticipant meta-analysis of 14 European cohorts. F1000Research 
2:233. https​://doi.org/10.12688​/f1000​resea​rch.2-233.v2

Madsen IEH et  al (2017) Job strain as a risk factor for clinical 
depression: systematic review and meta-analysis with additional 
individual participant data. Psychol Med 47:1342–1356. https​
://doi.org/10.1017/s0033​29171​60035​5x

Maslach C (1976) Burned-out. Hum Behav 5:16–22
Maslach C, Jackson S (1981) The measurement of experienced burn-

out. J Occupat Behav 2:99–113
Maslach C, Schaufeli W, Leiter M (2001) Job burnout. Annu Rev 

Psychol 52:397–422
Melamed S, Kushnir T, Shirom A (1992) Burnout and risk factors 

for cardiovascular diseases. Behav Med 18:53–60. https​://doi.
org/10.1080/08964​289.1992.99351​72

Melamed S, Shirom A, Toker S, Berliner S, Shapira I (2006) Burn-
out and risk of cardiovascular disease: evidence, possible 
causal paths, and promising research directions. Psychol Bull 
132:327–353

Netterstrom B, Conrad N, Bech P, Fink P, Olsen O, Rugulies R, 
Stansfeld S (2008) The relation between work-related psychoso-
cial factors and the development of depression. Epidemiol Rev 
30:118–132

Nieuwenhuijsen K, Bruinvels D, Frings-Dresen M (2010) Psychoso-
cial work environment and stress-related disorders, a systematic 
review. Occup Med 60:277–286. https​://doi.org/10.1093/occme​
d/kqq08​1

Rothman KJ, Greenland S, Lash TL (2008) Modern epidemiology. 
Lippincott Williams & Wilkins, Philadelphia

Rugulies R, Aust B, Madsen IE (2017) effort–reward imbalance at 
work and risk of depressive disorders. A systematic review and 
meta-analysis of prospective cohort studies. Scand J Work Environ 
Health 43:294–306. https​://doi.org/10.5271/sjweh​.3632

Seidler A, Thinschmidt M, Deckert S, Then F, Hegewald J, Nieu-
wenhuijsen K, Riedel-Heller S (2014) The role of psychosocial 
working conditions on burnout and its core component emotional 
exhaustion—a systematic review. J Occup Med Toxicol 9:10

Shirom A (2003) Job-related burnout: a review. In: Handbook of occu-
pational health psychology. American Psychological Association, 
Washington, DC, pp 245–264

Shirom A, Melamed S, Toker S, Berliner S, Shapira I (2006) Burnout 
and health review: current knowledge and future research direc-
tions. Int Rev Ind Organ Psychol 20:269–309

Siegrist J (1996) Adverse health effects of high-effort/low-reward con-
ditions. J Occup Health Psychol 1:27–41

Stansfeld S, Candy B (2006) Psychosocial work environment and men-
tal health-a meta-analytic review. Scand J Work Environ Health 
32:443–462

Stevens SS (1955) On the averaging of data. Science 121:113–116
Tang K (2014) A reciprocal interplay between psychosocial job stress-

ors and worker well-being? A systematic review of the “reversed” 
effect. Scand J Work Environ Health 40:441–456. https​://doi.
org/10.5271/sjweh​.3431

Tennant A, Conaghan PG (2007) The Rasch measurement model 
in rheumatology: what is it and why use it? When should it be 
applied, and what should one look for in a Rasch paper? Arthritis 
Care Res 57:1358–1362. https​://doi.org/10.1002/art.23108​

Theorell T (2017) On effort–reward imbalance and depression. Scand J 
Work Environ Health 43:291–293. https​://doi.org/10.5271/sjweh​
.3642

Theorell T, Perski A, Akerstedt T, Sigala F, Ahlberg-Hulten G, Sven-
sson J, Eneroth P (1988) Changes in job strain in relation to 

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1186/s12889-017-4153-7
https://doi.org/10.1186/1751-0473-3-17
https://doi.org/10.5271/sjweh.3484
https://doi.org/10.2307/41219505
https://doi.org/10.2307/41219505
https://doi.org/10.1007/s00420-009-0490-x
https://doi.org/10.1007/s00420-009-0490-x
https://doi.org/10.2340/16501977-0938
https://doi.org/10.1136/oemed-2016-104015
https://doi.org/10.1136/oemed-2016-104015
https://doi.org/10.1023/A:1004785723554
https://doi.org/10.1023/A:1004785723554
https://doi.org/10.1186/1471-2458-12-1
https://doi.org/10.1186/1471-2458-12-1
https://doi.org/10.12688/f1000research.2-233.v2
https://doi.org/10.1017/s003329171600355x
https://doi.org/10.1017/s003329171600355x
https://doi.org/10.1080/08964289.1992.9935172
https://doi.org/10.1080/08964289.1992.9935172
https://doi.org/10.1093/occmed/kqq081
https://doi.org/10.1093/occmed/kqq081
https://doi.org/10.5271/sjweh.3632
https://doi.org/10.5271/sjweh.3431
https://doi.org/10.5271/sjweh.3431
https://doi.org/10.1002/art.23108
https://doi.org/10.5271/sjweh.3642
https://doi.org/10.5271/sjweh.3642


1021International Archives of Occupational and Environmental Health (2019) 92:1013–1021	

1 3

changes in physiological state. A longitudinal study. Scand J Work 
Environ Health 14:189–196

Theorell T et al (2015) A systematic review including meta-analysis of 
work environment and depressive symptoms. BMC Public Health 
15:738. https​://doi.org/10.1186/s1288​9-015-1954-4

Tsutsumi A, Iwata N, Wakita T, Kumagai R, Noguchi H, Kawakami N 
(2008) Improving the measurement accuracy of the effort–reward 
imbalance scales. Int J Behav Med 15:109–119

Twisk JWR (2003) Applied longitudinal data analysis for epidemiol-
ogy. Cambridge University Press, Cambridge, pp 77–90

van Vegchel N, de Jonge J, Bosma H, Schaufeli W (2005) Review-
ing the effort–reward imbalance model: drawing up the balance 
of 45 empirical studies. Soc Sci Med 60:1117–1131. https​://doi.
org/10.1016/j.socsc​imed.2004.06.043

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1186/s12889-015-1954-4
https://doi.org/10.1016/j.socscimed.2004.06.043
https://doi.org/10.1016/j.socscimed.2004.06.043

	Concurrent and lagged effects of psychosocial job stressors on symptoms of burnout
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Study design and population
	Measures
	Psychosocial factors
	Outcome measure

	Statistical analysis

	Results
	Descriptive statistics
	Concurrent effects
	Lagged effects analysis
	Sensitivity analyses

	Discussion
	Conclusion
	Acknowledgements 
	References




