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Abstract
Objectives: This study aims to test the validity of the IPD-Work Consortium approach for creating comparable job strain groups 
between the Job Content Questionnaire (JCQ) and the Demand-Control Questionnaire (DCQ). Material and Methods: A ran-
dom population sample (N = 682) of all middle-aged Malmö males and females was given a questionnaire with the 14-item JCQ 
and 11-item DCQ for the job control and job demands. The JCQ job control and job demands scores were calculated in 3 different 
ways: using the 14-item JCQ standard scale formulas (method 1); dropping 3 job control items and using the 11-item JCQ standard 
scale formulas with additional scale weights (method 2); and the approach of the IPD Group (method 3), dropping 3 job control 
items, but using the simple 11-item summation-based scale formulas. The high job strain was defined as a combination of high de-
mands and low control. Results: Between the 2 questionnaires, false negatives for the high job strain were much greater than false 
positives (37–49% vs. 7–13%). When the method 3 was applied, the sensitivity of the JCQ for the high job strain against the DCQ 
was lowest (0.51 vs. 0.60–0.63 when the methods 1 and 2 were applied), although the specificity was highest (0.93 vs. 0.87–0.89 when 
the methods 1 and 2 were applied). The prevalence of the high job strain with the JCQ (the method 3 was applied) was considerably 
lower (4–7%) than with the JCQ (the methods 1 and 2 were applied) and the DCQ. The number of congruent cases for the high 
job strain between the 2 questionnaires was smallest when the method 3 was applied. Conclusions: The IPD-Work Consortium 
approach showed 2 major weaknesses to be used for epidemiological studies on the high job strain and health outcomes as com-
pared to the standard JCQ methods: the greater misclassification of the high job strain and lower prevalence of the high job strain.
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demand scores without the group of workers around the 
medians of the job control and job demand scores that 
are the most vulnerable to misclassification of the high job 
strain [9]. Thus Karasek et al. [9] recommended using the 
tertile- or quartile-based job strain definitions for increasing 
the reconciliation levels of the job strain groups between 
the JCQ and the DCQ, in particular when greater sensitivi-
ties to the high job strain between the 2 questionnaires are 
needed in epidemiological studies.
Recently the European individual-participant-data (IPD) 
meta-analysis of working populations Consortium (called 
hereafter the IPD-Work Consortium) [10] has developed 
another approach for creating comparable job strain 
groups between the  2  questionnaires as a part of the 
harmonization process of the job strain measures across 
the 17 cohort data sets used in the IPD-Work Consortium 
studies:
1.	 They dropped 3 job control items (“variety,” “develop 

own abilities,” and “allow for own decisions”) from some 
of their cohort data (e.g., data from the Belstress study 
(Belgian job stress study) [17] and the GAZEL Cohort 
Study (GAZ and ELectricité)  [18]), in which the job 
control had been assessed with the standard 9 JCQ con-
trol items (Table 1) in order to make the same number 
of items for the job control as in the DCQ.

2.	 They used simple summation-based scale scoring for-
mulas rather than the standard JCQ scale scoring for-
mulas for calculating the JCQ scale scores as they did 
for calculating the DCQ scale scores. 

3.	 They defined the high job strain based only on the 
medians of the job control and job demand scores.

The IPD-Work Consortium approach has been assumed 
by the  IPD-Work Consortium to be free of major er-
rors in their recent meta-analyses about the high job 
strain and several health outcomes such as coronary 
heart disease, obesity, cancer, and health-related behav-
iors  [14,19–22]. However, the validity of the aforemen-
tioned  IPD-Work Consortium approach has never been 

INTRODUCTION
The Job Content Questionnaire (JCQ) [1,2] and the Swed-
ish version of the JCQ, called the Demand-Control Ques-
tionnaire  (DCQ)  [3], have been widely used in occupa-
tional epidemiological studies, particularly on the job 
strain and cardiovascular disease  (CVD)  [4–6]. Despite 
that the  2  questionnaires were built on the same work 
stress model, the Demand-Control Model [7,8], they are 
different in terms of the number of items, item wording, 
scale formula, and item response set [9] (Table 1). 
Creating comparable exposure of the job strain groups 
(a  combination of the job demands and job control: in 
a  dichotomous definition of the job strain, the high job 
strain means the combination of the high job demands 
and low job control, and the low job strain means the oth-
er 3 possible combinations) between the JCQ and JCQ-
like questionnaires (e.g., the DCQ) has been an important 
challenging methodological issue in work stress epidemio-
logical studies [9]. Those differences between the JCQ and 
the DCQ have been pointed out as a barrier to drawing 
strong conclusions about the correlation between the high 
job strain and health outcomes in typical and individual-
participant-data meta-analyses that use either the JCQ or 
the  DCQ  [4–6,10,11] and for calculating population at-
tributable risks  (PARs) of the high job strain for health 
outcomes, including the CVD [12–16].
Only 1 study [9] has examined the comparability of the job 
strain groups between the JCQ and the DCQ using the data 
set available from the  random Swedish  (Malmö) popula-
tion survey that included the 2 questionnaire items for the 
job control and job demands. In the study, Karasek et al. [9] 
developed and tested a 4-step comparability–facilitating al-
gorithm and a regression equation based on the information 
from the population sample in order to convert the DCQ 
scale scores into the most equivalent JCQ scale scores. In 
the study [9], the sensitivity to the high job strain improved 
to some extent when the high job strain group was defined 
based on the tertiles or quartiles of the job control and job 
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and  DCQ items  (31  participants did not respond to at 
least 1 of the 25 items). Only the responses of the 651 sur-
vey participants were used for analyses in this study.

Three different scoring methods 
for the JCQ job control and job demands scales
In this study, we used  3  different scoring meth-
ods for the  JCQ job control and job demands scales. 
The 1st method (method 1, Table 2) was using the cur-
rent standard  JCQ scale formulas for the job control 
and job demands with the full set of the 14 JCQ items 
(9  – for the job control items and  5  – for the job de-
mands items). The  2nd  method  (method  2) was also 
using the standard JCQ scale formulas for the job con-
trol and job demands, but with the partial set of the 11-
item JCQ (6 job control items and 5 job demands items). 
However, in this method, some adjusting scale weights 
were applied to the standard scale formulas in order to 
compensate for the reduced number of the job control 
items (JQ5, JQ6,  and  JQ9  were dropped, Table  1). In 
fact, this was a part  (step  III) of the  4-step compara-
bility-facilitating algorithms introduced in the paper by 
Karasek et al. [9]. 
The  3rd  method  (method  3) was the approach of 
the IPD-Work Consortium [10], that is, using the sim-
ple summation-based scale formulas for the job control 
and job demands with the partial set of the  11  JCQ 
items (6 for the job control items and 5 for the job de-
mand items). The IPD-Work Consortium further aver-
aged the summated scale scores based on the number 
of items for each of the job control and job demands. 
However, since the additional averaging procedure 
(i.e.,  dividing the summated scale scores for the job 
control and job demands by 6 and 5, respectively) does 
not affect the correlations of the scale scores and the 
job strain prevalence with the scale scores, we used the 
summation-based scale scores for simplicity of analyses 
and comparisons in the current study.

tested with an appropriate data set in comparison to the 
standard  JCQ scale scoring methods. In addition, there 
has been a strong on-going debate between the IPD lead 
researchers and other researchers on the validity of the 
interpretations and conclusions in the publications based 
on the harmonization process of the job strain measures 
across the  17  European cohort data by the  IPD-Work 
Consortium [11,13,23–32]. Nonetheless, the methodologi-
cal validity of the aforementioned IPD-Work Consortium 
approach has been rarely questioned [13].
The objective of this study is to investigate the validity of 
the IPD-Work Consortium approach for creating compa-
rable job strain groups between the JCQ and the DCQ in 
comparison to the standard  JCQ scale scoring methods, 
using the same Swedish (Malmö) data as in the previous 
study by Karasek et al. [9].

MATERIAL AND METHODS
A Malmö (Sweden) data set
In order to create the comparable scale scores of the job 
control and job demands between the JCQ and the DCQ, 
a  separate study was undertaken in  1997 by the Malmö 
Center of the Job Stress, Absenteeism and Coronary Heart 
Disease European Cooperative Study (JACE study) [33]. 
A  random population sample of all Malmö (Sweden) 
males and females (N = 682) aged 52–58 years was given 
a new test questionnaire, which included both the DCQ 
questions and the JCQ questions for the job control and 
job demands  (the response rate of the survey  =  85%) 
in 1997 [9].

The 14 JCQ and 11 DCQ questions 
for job control and job demands
The 14-item JCQ and the 11-item DCQ for the job con-
trol (skill discretion and decision authority) and (psycho-
logical) job demands (Table 1) were included in the above 
Malmö survey questionnaire. Six hundred fifty-one out of 
the 682  survey participants responded to all of the  JCQ 
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under the assumption that the DCQ was the reference in con
sideration of the changing JCQ scores by the 3 different scale  
scoring methods and the constant DCQ scores in the current  
study. To evaluate the kappa statistics, we followed the conven-
tional guide suggested by Landis and Koch [34]: ≤ 0 = poor,  
0.01–0.20 = slight, 0.21–0.40 = fair, 0.41–0.60 = moderate, 
0.61–0.80  =  substantial and 0.81–1.00  =  almost perfect. 
All  of the above analyses were conducted by the  3  diffe- 
rent JCQ scale scoring methods for comparisons.

RESULTS
Correlations between job control 
and job demands from the JCQ and the DCQ
The JCQ job control and job demands scores with 3 differ-
ent scoring methods were highly correlated with each other 
(Table 3): ≥ 0.96 for the job control and ≥ 0.99 for the job de-
mands. There was little difference in the correlation between 
the JCQ and DCQ control scores by the JCQ scoring meth-
ods: 0.74–0.75. The correlation between the JCQ and DCQ 
demand scores was 0.71 regardless of the JCQ scoring meth-
ods. The medians of the job control scores with the JCQ or 
the DCQ were all different from one another (Table 3). The 
median of the job control scores with the JCQ (the meth-
od 3 was applied) was lower than that with the DCQ. The 
medians of the job demand scores with the JCQ were iden-
tical when the method 1 and method 2 were applied. The 
median of the job demand scores with the  JCQ (the me
thod 3 was applied) was higher than that with the DCQ.

One scoring method for the DCQ job control 
and job demand scales
The scores of the DCQ job control (6 items) and job de-
mand scales (5 items) were created based on the current 
standard DCQ scale formulas (Table 2).

Definition of 2 job strain groups
For a  consistent comparison with the methodological pa-
per by the IPD-Work Consortium [10], the high job strain 
group was defined in the current study as the one having 
the job control scores below the median of the job control 
scores and having the job demand scores above the median 
of the job demand scores. Those who had the other 3 pos-
sible combinations of the job control and job demands (the 
low job control and low job demands; the high job control 
and high job demands; and the high job control and low job 
demands) were defined as the low job strain group.

Statistical analyses
At first, Spearman correlations between the job control and 
job demands scores from the JCQ and the DCQ were cal-
culated and compared. The prevalence of the high job strain 
group with the JCQ, the DCQ, or both was then examined. 
Lastly the reconciliation of the job strain groups (the high and 
low job strain groups) between the JCQ and the DCQ was ex-
amined using several reconciliation statistical indices (speci-
ficity, sensitivity, and kappa). The sensitivity and specificity of 
the JCQ for the job strain against the DCQ were calculated  

Table 2. The 3 different scoring methods for the JCQ job control and job demands scales for the comparison with the DCQ scores

Scale Method 1
(14 items)

Method 2
(11 items)

Method 3
(11 items)

Job control = skill discretion [JQ1 + (5 – JQ2) + 
JQ3 + JQ4 + JQ5 + JQ6] × 2 + 
decision authority [JQ7 + (5 – JQ8 + 
JQ9) × 4]

= skill discretion [JQ1 + (5 – JQ2) + 
JQ3 + JQ4] × 2 × 1.5 + decision 
authority [JQ7 + (5 – JQ8)] × 4 × 
1.5

= skill discretion [JQ1 + (5 – JQ2) + 
JQ3 + JQ4] + decision authority 
[JQ7 + (5 – JQ8)]

Job demands = (JQ10 + JQ11) × 3 + [15 – 
(JQ12 + JQ13 + JQ14)] × 2

= (JQ10 + JQ11) × 3 + [15 – 
(JQ12 + JQ13 + JQ14)] × 2

= (JQ10 + JQ11) + [15 – (JQ12 + 
JQ13 + JQ14)]

Abbreviations as in Table 1.
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of the high job strain between the JCQ and the DCQ was 
observed when the  IPD-Work Consortium approach  (the 
method 3) was applied, while the smallest difference was 
observed when the method 2 was applied. The number of 
congruent cases for the high job strain between the  JCQ 
and the DCQ was 79 out of 651 (12.1%, the method 1 was 

Prevalence of high job strain group
The prevalence of the high job strain with the  DCQ 
was  19.2%  (Table  4). The prevalence of the high job 
strain with  the  JCQ varied by the scale scoring meth-
od: 22.6%, 20.6%, and 15.2% for the methods 1 to 3, respec-
tively  (Table  4). The biggest difference in the prevalence 

Table 3. Spearman correlations of the job control and job demand scores with the JCQ (based on 3 different scoring methods) 
and the DCQ in a Swedish (Malmö) population sample (N = 651)

Scale Score 
Me (range)

Spearman correlations
1 2 3 5 6 7

Job control
DCQ job control 19 (6–24) 1.00 – –
JCQ job control (method 1) 74 (24–96) 0.74 1.00 –
JCQ job control (method 2) 72 (24–96) 0.74 0.98 1.00
JCQ job control (method 3) 18 (6–24) 0.75 0.96 0.98

Job demands 
DCQ job demands 13 (5–20) 1.00 – –
JCQ job demands (method 1) 33 (12–48) 0.71 1.00 –
JCQ job demands (method 2) 33 (12–48) 0.71 1.00 1.00
JCQ job demands (method 3) 14 (5–20) 0.71 0.99 0.99

Method 1 – using the JCQ standard scale formulas for the 14 items (9 control and 5 demands items). 
Method  2  – dropping  3  job control items and using  the JCQ  standard scale formulas with additional scale weights for the  11  items  (6  control 
and 5 demands items). 
Method 3 – the approach of the IPD-Work Consortium Group, dropping 3  job control items, but using simple summation-based scale formulas 
for the 11 items (6 control and 5 demands items).
Me – median. Other abbreviations as in Table 1.

Table 4. The reconciliation of job strain groups between the JCQ (based on 3 different scoring methods) and the DCQ 
in a Swedish (Malmö) population sample (N = 651)

Reconciliation indice
High job strain

DCQ-JCQ
(method 1)

DCQ-JCQ
(method 2)

DCQ-JCQ
(method 3)

High job strain prevalence (%)
with the JCQ 22.6 20.6 15.2
with the DCQ 19.2 19.2 19.2
with both the JCQ and the DCQ 12.1 11.5 9.8

Sensitivitya 0.632 0.600 0.512
Specificitya 0.871 0.888 0.933
Kappa 0.471 0.475 0.484

a The reference questionnaire was the DCQ. 
Method 1, 2, 3 – as in Table 3.
Abbreviations as in Table 1.
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scoring methods (the methods 1 and 2) for creating com-
parable job strain groups between the JCQ and the DCQ 
using the unique data set including the information on both 
the 14-item JCQ and 11-item DCQ  for the job control and 
job demands from a random middle-aged Swedish (Malmö) 
population sample. Although the reconciliation levels of the 
job strain groups (the high and low job strain groups) be-
tween the 2 questionnaires were very similar (kappas: 0.47–
0.48), we observed  2  major weaknesses of the  IPD-Work 
Consortium approach, as compared to the standard  JCQ 
scale scoring methods. Firstly, the IPD-Work Consortium 
approach missed a much larger portion (49% vs. 37–40%) 
of the high job strain cases defined with the DCQ. And the 
number of the congruent cases for the high job strain be-
tween the JCQ and the DCQ was smallest (65 vs. 75–79) 
when the  IPD-Work Consortium approach was applied. 
Secondly, the IPD-Work Consortium approach significant-
ly underestimated the prevalence of the high job strain as 
compared to the standard  JCQ  scale scoring methods as 
well as the DCQ: 5–7% and 4%, respectively.

Implications for epidemiological studies
We would like to discuss here several important implica-
tions of the 2 weaknesses of the IPD-Work Consortium ap-
proach for epidemiological studies on the high job strain 
and health outcomes. Researchers [9] have been more in-
terested in finding out more sensitive methods for the high 
job strain between the 2 questionnaires, given the much 
greater false negatives for the high job strain than the false 
positives for the high job strain between the 2 question-
naires. In the current study, false negatives for the high job 
strain with the JCQ against the DCQ were much greater 
than false positives: 37–49% vs. 7–13%, respectively. This 
is generally in line with the results of the previous study 
with the DCQ against the JCQ [9] (35–39% for false nega-
tives and 12–14% for false positives with the DCQ against 
the JCQ using the medians of the job control and job de-
mands scores).

applied) and followed by 75 (11.5%, the method 2 was ap-
plied) and 64 (9.8%, the method 3 was applied) (Table 5).

Table 5. A 2×2 contingency table for job strain groups 
between the JCQ (based on 3 different scoring methods) and 
the DCQ in a Swedish (Malmö) population sample (N = 651)

JCQ
DCQ

low job strain
(N = 526)

high job strain
(N = 125)

Method 1
low job strain 458 46
high job strain 68 79

Method 2
low job strain 467 50
high job strain 59 75

Method 3
low job strain 491 61
high job strain 35 64

Abbreviations as in Table 1 and 3.

Sensitivity and specificity to high job strain 
There was a  noticeable difference in the sensitivity of 
the JCQ to the high job strain against the DCQ between 
the 3 different JCQ scale scoring methods. The sensitivity 
was highest  (0.631) when the method 1 was applied and 
it was lowest (0.512) when the method 3 was applied (Ta-
ble 4). The difference in the specificities for the high job 
strain between the 3 JCQ scoring methods were less than 
that in the case of sensitivities. The specificity of the JCQ 
for the job strain against the  DCQ was highest  (0.933) 
when the method 3 was applied and it was lowest (0.871) 
when the method  1 was applied. The  kappa values for 
the  job strain groups between the 2 questionnaires were 
very similar: 0.47–0.48 (moderate).

DISCUSSION AND CONCLUSIONS
In this study, we compared the approach of the IPD-Work 
Consortium  (the method  3) and the standard  JCQ  scale 
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scoring methods. It is very important to obtain accurate 
information on the prevalence of the high job strain when 
the main research goal is to estimate the population at-
tributable risks  (PARs) of the high job strain for health 
outcomes accurately [12,15,16]. If the prevalence of the 
high job strain is underestimated, its PAR for the health 
outcome will be also underestimated, given the same ef-
fect size of the correlation between the high job strain and 
the  health outcome. As  a  result, worksite policy makers 
as well as researchers and practitioners are likely misled 
in thinking that worksite intervention efforts for address-
ing adverse psychosocial working conditions, including 
the high job strain, are not so important for improving 
the health of working populations.
There has been a  strong debate between the  IPD-Work 
Consortium and other researchers on whether the preva-
lence of the high job strain (15%) and its PAR of the high 
job strain for coronary heart disease  (3.4%) reported in 
the  “Lancet” paper by the  IPD-Work Consortium  [14] 
were underestimated or not, and whether the interpreta-
tion of the “Lancet” paper by the IPD-Work Consortium 
(“prevention of workplace stress might decrease disease 
incidence; however, this strategy would have a much small-
er effect than tackling  standard risk factors, such as smok-
ing, would”) is appropriate or not  [11,13,23,27,28,39]. In 
fact, the prevalence of the high job strain in the IPD-Work 
Consortium European cohort data was much lower than 
the prevalence of the high job strain in the 2005 European 
Working Conditions Survey: 23.9% and 26.9% from 7 Eu-
ropean countries (Belgium, Denmark, France, Finland, 
the Netherlands, Sweden and the United Kingdom), 
which the IPD-Work Consortium cohort data in the “Lan-
cet” paper came from, and all 31 European countries, re-
spectively [15,16]. In addition, the estimated PAR of the 
high job strain for coronary heart disease in the “Lancet” 
paper was significantly lower in comparison to the pre-
vious study based on a  French national representative 
sample: 6.5–25.5% [40]. 

The highest false negatives for the job strain with the JCQ 
(the method 3 was applied in the current study), along with 
the fewest congruent job strain cases between the 2 ques-
tionnaires, is a  considerable disadvantage of the  IPD-
Work Consortium approach, as compared to the stan-
dard JCQ scale scoring methods, when researchers seek 
a more sensitive method for detecting as many cases for 
the high job strain defined with the DCQ or as many con-
gruent cases for the high job strain between the JCQ and 
the  DCQ as possible, given the well-known associations 
between the high job strain and several health outcomes, 
including the CVD and common mental disorders among 
working populations [5,35–38].
It is also noteworthy that the likelihood of misclassification 
of the high and low job strain groups between the JCQ and 
the DCQ was differential in the current study and the pre-
vious study [9]. That is, the higher likelihood of misclas-
sification for the high job strain group than for the low job 
strain group. It implies that the results of the meta-analyses 
using the job strain data with either the JCQ or the DCQ 
as in the meta-analyses using the  European cohort data 
by the IPD-Work Consortium are likely to underestimate 
the correlation between the high job strain and health out-
comes due to the differential misclassification of the job 
strain exposure. This study indicates that using the meth-
od 3 rather than the standard JCQ scale scoring methods 
could further increase the differential misclassification of 
the job strain exposure (i.e.,  greater misclassification of 
the high job strain). This type of underestimation of the 
correlation between the high job strain and health out-
comes has never been discussed explicitly in the publica-
tions [14,19–22] by the IPD-Work Consortium, and also in 
the on-going debate between the IPD-Work Consortium 
and other researchers acting in the capacity as work stress 
research field researchers.
The underestimated prevalence of the high job strain is 
another serious disadvantage of the  IPD-Work Consor-
tium approach in comparison to the standard JCQ scale 
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Karasek et al. [9] reported a noticeable difference in the 
response distributions of the 2 items of the skill discretion 
between the 2 questionnaires (JQ2 and JQ4 in the JCQ; 
and DQ2 and DQ4 in the DCQ) in the Swedish (Malmö) 
population sample. That is why Karasek  et  al.  [9] tried 
to align the different response distributions of the items 
by introducing an adjustment factor  of  0.5 (i.e.,  JQ2  = 
DQ2–0.5 and JQ4 = DQ4–0.5) in the step I of the 4-step 
comparability-facilitating algorithm. Thus, we think that 
the standard scale scoring methods for the JCQ job con-
trol items would be less influenced by the 2  skill discre-
tion items than the  IPD-Work Consortium approach. 
Also, we think that the median of the job control scores 
of the JCQ (the method 3 based on the summation scor-
ing method) could be lower than that with the DCQ. In 
fact, the median of the job control scores with the  JCQ 
was less than the one with the DCQ. In a similar way, the 
standard JCQ scale scoring method for the job demands 
is designed to equally balance the  2  sub-components of 
the job demands (J10–J11 and J12–J14) [45,46] so the 1st 
component (J10–J11) is given relatively more weight than 
the 2nd component  (J12–J14), while the standard  DCQ 
scoring method for job demands lacks such a  balancing 
procedure. Karasek  et  al.  [9] reported a  notable differ-
ence in the response distributions of 1 item of psychologi-
cal job demands (JQ12 in the JCQ; and DQ9 in the DCQ) 
between the  2  questionnaires in the  Swedish  (Malmö) 
population sample. We think that the standard scale scor-
ing methods for the JCQ job demands items would be less 
influenced by the job demand item than the  IPD-Work 
Consortium approach.

Recommendations for epidemiological studies
In conclusion, due to the aforementioned 2 major weak-
nesses and their implications for epidemiological studies 
on the high strain and health outcomes, we do not rec-
ommend the IPD-Work Consortium approach (the meth-
od 3 applied in this study) for creating comparable high  

In the debate, several methodological issues have been 
raised and discussed as sources of a possible underestima-
tion of the prevalence of the high job strain and its PARs 
for health outcomes by the  IPD-Work Consortium, for 
example, the underrepresentation of low socioeconom-
ic status groups in the  IPD-Work Consortium cohort 
data  [13,23,41], neglecting a  possibly higher occurrence 
rate of the job strain group in non-responses to a cross-sec-
tional survey [23,42,43] or a follow-up survey [17,25], and 
the inclusion of some cohort data having unqualified job 
strain measures into the meta-analyses by the IPD-Work 
Consortium  [23,29,44]. This study implies that the  IPD-
Work Consortium approach (the method 3 applied in this 
study) for creating comparable job strain groups between 
the JCQ and the DCQ may be another source of a pos-
sible underestimation of the prevalence of the high job 
strain, the correlation between the high job strain and 
health outcomes, and its PARs of health outcomes in the 
recent meta-analyses by the IPD-Work Consortium.

Possible causes of the 2 weaknesses
Interestingly enough, despite the same number of the JCQ 
items for the job control and job demands (11  items) be-
tween the method 2 and method 3, the lowest sensitivity to 
and the prevalence of the high job strain with the JCQ was 
observed only when the method 3 was applied. Whether  or 
not to follow the JCQ standard scale scoring methods in-
cluding unique differential weights for subscales or items 
of the JCQ job control and job demands seems critical in 
creating comparable high job strain groups based on the 
medians of the job control and job demand scores between 
the  JCQ and the  DCQ. The standard  JCQ scale scoring 
method for the job control items is designed to equally bal-
ance the 2 components of the job control (skill discretion 
and decision authority scores), while the JCQ scoring meth-
od (the method 3) and the standard DCQ scoring method 
for the job control intrinsically gives greater weight to skill 
discretion scores over the decision authority scores. 
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health outcome variables was available in the Swedish 
data set used for the purpose of this current study. If we 
can have access to health outcomes and link them to the 
existing Swedish data set in the future, we will be able to 
further test whether the correlation between the high job 
strain and health outcomes vary substantially by the mea-
sure of the job strain (the JCQ or the DCQ) and the scor-
ing method of the JCQ control and demands scales (3 dif-
ferent methods applied in this study).

ACKNOWLEDGMENTS
We appreciate the valuable comments of Dr. Robert Karasek 
(Department of  Work Environment, University of Massachu-
setts Lowell; and Department of Psychology, University of Co-
penhagen) and Dr. Marnie Dobson (Center for Occupational 
and Environmental Health, University of California, Irvine) on 
our draft manuscript.

REFERENCES

1.	Karasek RA, Gordon G, Pietrokovsky C, Frese M, Pieper C, 
Schwartz J, et al. Job content questionnaire and user’s guide. 
Los Angeles (CA), Lowell (MA): University of Southern Cal-
ifornia/University of Massachusetts; 1985.

2.	Karasek RA, Brisson C, Kawakami N, Houtman I, Bongers P, 
Amick B. The Job Content Questionnaire (JCQ): An instru-
ment for internationally comparative assessment of psycho-
social job characteristics. J Occup Health Psychol. 1998;3(4): 
322–55, http://dx.doi.org/10.1037/1076-8998.3.4.322.

3.	Sanne  B, Torp  S, Mykletun  A, Dahl  AA. The Swedish De-
mand-Control-Support (DCSQ): Factor structure, item 
analyses, and internal consistency in a  large population. 
Scand  J  Public Health.  2005;33(3):166–74, http://dx.doi.
org/10.1080/14034940410019217.

4.	Backé EM, Seidler A, Latza U, Rossnagel K, Schumann B. 
The role of psychosocial stress at work for the develop-
ment of cardiovascular diseases: A  systematic review. Int  
Arch Occup Environ Health. 2012;85(1):67–79, http://dx.doi. 
org/10.1007/s00420-011-0643-6.

job strain groups between the  JCQ and the  DCQ. If re-
searchers want to use the median-based job strain defini-
tion, we think using the standard JCQ scale scoring methods 
(the method 1 and method 2 applied in this study) is bet-
ter than the IPD-Work Consortium approach. If research-
ers are interested in more sensitive methods for creating 
comparable high job strain groups between the 2 question-
naires, we continuously recommend the tertile- or quar-
tile-based job strain definitions because their greater sen-
sitivities than the median-based job strain definition were 
demonstrated  [9], providing for no significant changes in 
specificities. The quartile-based job strain definition was 
also more strongly correlated with leisure-time physical ac-
tivity than the median-based job strain definition [47].
We think that the recent meta-analyses on the high job 
strain and health outcomes by the  IPD-Work Consor-
tium [14,19–22], that have been based on the method 3 in 
this study need to be carefully reviewed because of possible 
underestimation of the prevalence of the high job strain, 
the correlation between the high job strain and health out-
comes, and its PARs of health outcomes. In addition, due 
to the aforementioned differential exposure misclassifica-
tion between the JCQ and the DCQ, it would be desirable 
for researchers to examine whether their meta-analysis 
findings about the high job strain and health outcomes, 
using a pooled database with either the JCQ or the DCQ, 
differ by the specific instrument for the job strain as Szer-
encsi et al. [6] did in their recent meta-analysis on the high 
job strain and the CVD.
This study was based on the data set from a middle-aged 
Swedish random population sample. Thus for the gener-
alization of the findings of this study, more future studies 
in different populations are needed. However, to the best 
of our knowledge, as of now, the Swedish data set used 
for the purpose of  this study is the only and largest one 
including the information on both the JCQ and the DCQ 
items for the job control and job demands from the same 
group of people in a survey. On the other hand, none of 

http://dx.doi.org/10.1037/1076-8998.3.4.322
http://dx.doi.org/10.1080/14034940410019217
http://dx.doi.org/10.1080/14034940410019217
http://dx.doi.org/10.1007/s00420-011-0643-6
http://dx.doi.org/10.1007/s00420-011-0643-6


TEST OF THE IPD-WORK APPROACH FOR HIGH JOB STRAIN        O R I G I N A L  P A P E R

IJOMEH 2015;28(2) 331

13.	Choi B, Schnall P, Ko SB, Dobson M, Baker D. Job strain 
and coronary heart disease. Lancet.  2013;381(9865):448, 
http://dx.doi.org/10.1016/S0140-6736(13)60243-3.

14.	Kivimäki M, Nyberg ST, Batty GD, Fransson EI, Heikkilä K, 
Alfredsson L, et al. Job strain as a risk factor for coronary 
heart disease: A  collaborative meta-analysis of individual 
participant data. Lancet.  2012;380(9852):1491–7, http://
dx.doi.org/10.1016/S0140-6736(12)60994-5.

15.	Niedhammer I, Sultan-Taïeb H, Chastang JF, Vermeylen G, 
Parent-Thirion  A. Response to the letter to the editor 
by Latza et al.: Indirect evaluation of attributable fractions 
for psychosocial work exposures: A difficult research area. 
Int  Arch Occup Environ Health.  2014;87(7):805–8, http://
dx.doi.org/10.1007/s00420-013-0920-7.

16.	Niedhammer I, Sultan-Taïeb H, Chastang JF, Vermeylen G, 
Parent-Thirion A. Fractions of cardiovascular diseases and 
mental disorders attributable to psychosocial work fac-
tors in  31  countries in Europe. Int Arch Occup Environ 
Health.  2014;87(4):403–11, http://dx.doi.org/10.1007/s00 
420-013-0879-4.

17.	Clays  E, de Bacquer  D, Leynen  F, Kornitzer  M, Kittel  F, 
de Backer G. Job stress and depression symptoms in mid-
dle-aged workers: Prospective results from the  Belstress 
study. Scand J  Work Environ Health.  2007;33(4):252–9,  
http://dx.doi.org/10.5271/sjweh.1140.

18.	Niedhammer  I, Bugel  I, Goldberg  M, Leclerc  A, Gué-
guen A. Psychosocial factors at work and sickness absence 
in the  Gazel cohort: A  prospective study. Occup Envi-
ron Med. 1998;55(11):735–41, http://dx.doi.org/10.1136/
oem.55.11.735.

19.	Heikkilä  K, Nyberg  ST, Theorell  T, Fransson  EI, Alfreds-
son  L, Bjorner  JB,  et  al. Work stress and risk of cancer: 
Meta-analysis of  5700  incident cancer events in  116  000 
European men and women. BMJ. 2013;346:f165, http://dx. 
doi.org/10.1136/bmj.f165.

20.	Heikkilä K, Fransson EI, Nyberg ST, Zins M, Westerlund H, 
Westerholm P, et al. Job strain and health-related lifestyle: 
Findings from an individual-participant meta-analysis of 

5.	Eller  NH, Netterstrøm  B, Gyntelberg  F, Kristensen  TS, 
Nielsen F, Steptoe A, et al. Work-related psychosocial fac-
tors and the development of ischemic heart disease: A sys-
tematic review. Cardiol Rev. 2009;17(2):83–97, http://dx.doi.
org/10.1097/CRD.0b013e318198c8e9.

6.	Szerencsi  K, van  Amelsvoort  LG, Viechtbauer  W, 
Mohren  DC, Prins  MH, Kant  I. The association between 
study characteristics and outcome in the relation between 
job stress and cardiovascular disease  – A  multilevel meta-
regression analysis. Scand J  Work Environ Health.  2012; 
38(6):489–502, http://dx.doi.org/10.5271/sjweh.3283.

7.	Karasek  RA. Job demands, job decision latitude, and 
mental strain: Implications for job redesign. Admin Sci 
Quart. 1979;24(2):285–308, http://dx.doi.org/10.2307/2392498.

8.	Karasek RA, Theorell T. Healthy work: Stress, productivity, 
and the reconstruction of working life. New York (NY): Ba-
sic Books; 1990.

9.	Karasek RA, Choi B, Ostergren PO, Ferrario M, de Smet P. 
Testing two methods to create comparable scale scores be-
tween the job content questionnaire  (JCQ) and JCQ-like 
questionnaires in the European JACE  Study. Int  J  Be-
hav Med.  2007;14(4):189–201, http://dx.doi.org/10.1007/
BF03002993.

10.	Fransson  EI, Nyberg  ST, Heikkilä  K, Alfredsson  L,  
de Bacquer D, Batty GD, et al. Comparison of alternative 
versions of the job demand-control scales in 17 European 
cohort studies: The  IPD-Work consortium. BMC  Pub-
lic Health.  2012;12:62, http://dx.doi.org/10.1186/1471- 
2458-12-62.

11.	Theorell  T. Commentary triggered by the  Individual Par-
ticipant Data Meta-Analysis Consortium study of job 
strain and myocardial infarction risk. Scand  J  Work Envi-
ron Health.  2014;40(1):89–95, http://dx.doi.org/10.5271/
sjweh.3406.

12.	Backé E, Burr H, Latza U. Considerations on the calculation 
of fractions of cardiovascular disease attributable to psychoso-
cial work factors. Int Arch Occup Environ Health. 2014;87(7): 
801–3, http://dx.doi.org/10.1007/s00420-013-0919-0.

http://dx.doi.org/10.1016/S0140-6736(13)60243-3
http://dx.doi.org/10.1016/S0140-6736(12)60994-5
http://dx.doi.org/10.1016/S0140-6736(12)60994-5
http://dx.doi.org/10.1007/s00420-013-0920-7
http://dx.doi.org/10.1007/s00420-013-0920-7
http://dx.doi.org/10.1007/s00420-013-0879-4
http://dx.doi.org/10.1007/s00420-013-0879-4
http://dx.doi.org/10.5271/sjweh.1140
http://dx.doi.org/10.1136/oem.55.11.735
http://dx.doi.org/10.1136/oem.55.11.735
http://dx.doi.org/10.1136/bmj.f165
http://dx.doi.org/10.1136/bmj.f165
http://dx.doi.org/10.1097/CRD.0b013e318198c8e9
http://dx.doi.org/10.1097/CRD.0b013e318198c8e9
http://dx.doi.org/10.5271/sjweh.3283
http://dx.doi.org/10.2307/2392498
http://dx.doi.org/10.1007/BF03002993
http://dx.doi.org/10.1007/BF03002993
http://dx.doi.org/10.1186/1471-2458-12-62
http://dx.doi.org/10.1186/1471-2458-12-62
http://dx.doi.org/10.5271/sjweh.3406
http://dx.doi.org/10.5271/sjweh.3406
http://dx.doi.org/10.1007/s00420-013-0919-0


O R I G I N A L  P A P E R         B. CHOI ET AL.

IJOMEH 2015;28(2)332

and women. BMJ.  2013;346:f165, http://dx.doi.org/10.1136/
bmj.f165.

30.	Netterstrøm B. Job strain as a measure of exposure to psy-
chological strain. Lancet.  2012;380(9852):1455–6, http://
dx.doi.org/10.1016/S0140-6736(12)61512-8.

31.	Smith PM, Mustard CA. Job strain, health behaviours and 
heart disease. CMAJ.  2013;185(14):1251, http://dx.doi.
org/10.1503/cmaj.113-2135.

32.	Smith P. Potentially misleading conclusions: Job strain and 
health behaviors. Am  J  Public Health.  2014;104(3):e4,  
http://dx.doi.org/10.2105/AJPH.2013.301758.

33.	Houtman I, Kornitzer M, de Smet P, Koyuncu R, de Backer G, 
Pelfrene E, et al. Job stress, absenteeism and coronary heart 
disease European cooperative study (the  JACE study):  De-
sign of a multicentre prospective study. Eur J Public Health. 
1999;9(1):52–7, http://dx.doi.org/10.1093/eurpub/9.1.52.

34.	Landis JR, Koch GG. The measurement of observer agree-
ment for categorical data. Biometrics.  1977;33(1):159–74, 
http://dx.doi.org/10.2307/2529310.

35.	Belkic  KL, Landsbergis  PA, Schnall  PL, Baker  D. Is job 
strain a major source of cardiovascular disease risk? Scand 
J  Work Environ Health.  2004;30(2):85–128, http://dx.doi.
org/10.5271/sjweh.769.

36.	Kivimäki M, Virtanen M, Elovainio M, Kouvonen A, Vään-
änen  A, Vahtera  J. Work stress in the etiology of coro-
nary heart disease – A  meta-analysis. Scand J  Work Envi-
ron Health.  2006;32(6):431–42, http://dx.doi.org/10.5271/
sjweh.1049.

37.	Stansfeld S, Candy B. Psychosocial work environment and 
mental health – A meta-analytic review. Scand J Work En-
viron Health.  2006;32(6):443–62, http://dx.doi.org/10.5271/
sjweh.1050.

38.	Van der Doef M, Maes S. The job demand-control (-support) 
model and psychological well-being: A review of 20 years of 
empirical research. Work Stress.  1999;13(2):87–114, http://
dx.doi.org/10.1080/026783799296084.

39.	Kivimäki  M, Singh-Manoux  A, Nyberg  S, Batty  GD. 
Job strain and coronary heart disease  –  Authors’ reply. 

118 000 working adults. Am J Public Health. 2013;103(11): 
2090–7, http://dx.doi.org/10.2105/AJPH.2012.301090.

21.	Kivimäki M, Nyberg ST, Fransson EI, Heikkilä K, Alfreds-
son L, Casini A, et al. Associations of job strain and lifestyle 
risk factors with risk of coronary artery disease: A  meta-
analysis of individual participant data. CMAJ. 2013;185(9): 
763–9, http://dx.doi.org/10.1503/cmaj.121735.

22.	Nyberg ST, Heikkilä K, Fransson EI, Alfredsson L, de Bac-
quer  D, Bjorner  JB,  et  al. Job strain in relation to body 
mass index: Pooled analysis of  160  000  adults from  13  co-
hort studies. J Intern Med. 2012;272(1):65–73, http://dx.doi.
org/10.1111/j.1365-2796.2011.02482.x.

23.	Choi  B, Dobson  M, Landsbergis  P, Ko  SB, Yang  H, 
Schnall P, et al. Re: “Need for more individual-level meta-
analyses in social epidemiology: Example of job strain and 
coronary heart disease”. Am  J  Epidemiol.  2013;178(6): 
1007–8, http://dx.doi.org/10.1093/aje/kwt192.

24.	Choi  B, Dobson  M, Ko  S, Landsbergis  P. Job strain and 
lifestyle factors. CMAJ.  2014;186(1):63–4, http://dx.doi.
org/10.1503/cmaj.114-0003.

25.	Choi  B, Ko  SB, Landsbergis  P, Dobson  M, Schnall  P. 
Job strain and health-related behaviors. Am  J  Pub-
lic Health.  2014;104(3):e3, http://dx.doi.org/10.2105/AJ 
PH.2013.301757.

26.	Choi  B, Dobson  M, Landsbergis  P, Ko  SB, Yang  H, 
Schnall  P,  et  al. Job strain and obesity. J  Intern Med. 
2014;275(4):438–40, http://dx.doi.org/10.1111/joim.12173.

27.	Landsbergis P, Schnall P. Job strain and coronary heart dis-
ease. Lancet. 2013;381(9865):448, http://dx.doi.org/10.1016/
S0140-6736(13)60242-1.

28.	Landsbergis PA, Dobson M, Schnall P. RE: “Need for more 
individual-level meta-analyses in social epidemiology: Ex-
ample of job strain and coronary heart disease”. Am J Epi-
demiol.  2013;178(6):1008–9, http://dx.doi.org/10.1093/aje/
kwt193.

29.	Ko  SB, Choi  B, Lee  YW, Baker  D, Landsbergis  P, Dob-
son M, et al. Re: Work stress and risk of cancer: Meta-analy-
sis of 5700 incident cancer events in 116 000 European men 

http://dx.doi.org/10.1136/bmj.f165
http://dx.doi.org/10.1136/bmj.f165
http://dx.doi.org/10.1016/S0140-6736(12)61512-8
http://dx.doi.org/10.1016/S0140-6736(12)61512-8
http://dx.doi.org/10.1503/cmaj.113-2135
http://dx.doi.org/10.1503/cmaj.113-2135
http://dx.doi.org/10.2105/AJPH.2013.301758
http://dx.doi.org/10.1093/eurpub/9.1.52
http://dx.doi.org/10.2307/2529310
http://dx.doi.org/10.5271/sjweh.769
http://dx.doi.org/10.5271/sjweh.769
http://dx.doi.org/10.5271/sjweh.1049
http://dx.doi.org/10.5271/sjweh.1049
http://dx.doi.org/10.5271/sjweh.1050
http://dx.doi.org/10.5271/sjweh.1050
http://dx.doi.org/10.1080/026783799296084
http://dx.doi.org/10.1080/026783799296084
http://dx.doi.org/10.2105/AJPH.2012.301090
http://dx.doi.org/10.1503/cmaj.121735
http://dx.doi.org/10.1111/j.1365-2796.2011.02482.x
http://dx.doi.org/10.1111/j.1365-2796.2011.02482.x
http://dx.doi.org/10.1093/aje/kwt192
http://dx.doi.org/10.1503/cmaj.114-0003
http://dx.doi.org/10.1503/cmaj.114-0003
http://dx.doi.org/10.2105/AJPH.2013.301757
http://dx.doi.org/10.2105/AJPH.2013.301757
http://dx.doi.org/10.1111/joim.12173
http://dx.doi.org/10.1016/S0140-6736(13)60242-1
http://dx.doi.org/10.1016/S0140-6736(13)60242-1
http://dx.doi.org/10.1093/aje/kwt193
http://dx.doi.org/10.1093/aje/kwt193


TEST OF THE IPD-WORK APPROACH FOR HIGH JOB STRAIN        O R I G I N A L  P A P E R

IJOMEH 2015;28(2) 333

Choi, Ko, Lee, Baker, Landsbergis, Dobson and Schnall. 
BMJ. 2013;346:f165, http://dx.doi.org/10.1136/bmj.f165. 

45.	Choi B, Kawakami N, Chang SJ, Koh SB, Bjorner J, Pun-
nett  L,  et  al. A  cross-national study on the multidimen-
sional characteristics of the  five-item psychological de-
mands scale of the Job Content Questionnaire. Int J Behav 
Med.  2008;15(2):120–32, http://dx.doi.org/10.1080/107055 
00801929742.

46.	Choi B, Kurowski A, Bond M, Baker D, Clays E, de Bac-
quer  D,  et  al. Occupation-differential construct validity of 
the Job Content Questionnaire (JCQ) psychological job de-
mands scale with physical job demands items: A mixed meth-
ods research. Ergonomics. 2012;55(4):425–39, http://dx.doi.
org/10.1080/00140139.2011.645887.

47.	Choi  B, Schnall  P, Yang  H, Dobson  M, Landsbergis  P, Is-
rael  L,  et  al. Psychosocial working conditions and active 
leisure-time physical activity in middle-aged  US  workers. 
Int J Occup Med Environ Health. 2010;23(3):239–53, http://
dx.doi.org/10.2478/v10001-010-0029-0.

Lancet.  2013;381(9865):448–9, http://dx.doi.org/10.1016/
S0140-6736(13)60244-5.

40.	Sultan-Taïeb H, Lejeune C, Drummond A, Niedhammer I. 
Fractions of cardiovascular diseases, mental disorders, and 
musculoskeletal disorders attributable to job strain. Int Arch 
Occup Environ Health.  2011;84(8):911–25, http://dx.doi.
org/10.1007/s00420-011-0633-8.

41.	Choi B, Clays E, De Bacquer D, Karasek R. Socioeconomic 
status, job strain, and common mental disorders: An  eco-
logical (occupational) analysis. Scand  J  Work Environ 
Health. 2008;6(Suppl):22–32.

42.	Cifuentes  M, Boyer  J, Gore  R, d’Errico  A, Scollin  P, Tes-
sler  J,  et  al. Job strain predicts survey response in health-
care industry workers. Am  J  Ind Med.  2008;51(4):281–9,  
http://dx.doi.org/10.1002/ajim.20561.

43.	Collins  SM, Karasek  RA, Costas  K. Job strain and auto-
nomic indices of cardiovascular disease risk. Am J Ind Med. 
2005;48(3):182–93, http://dx.doi.org/10.1002/ajim.20204.

44.	Heikkilä  K, Kivimaki  M. Re:  Work stress and the risk 
of cancer: Authors’ reply to rapid response letter by 

This work is available in Open Access model and licensed under a Creative Commons Attribution-NonCommercial 3.0 Poland License – http://creativecommons.org/
licenses/by-nc/3.0/pl/deed.en.

http://dx.doi.org/10.1136/bmj.f165
http://dx.doi.org/10.1080/10705500801929742
http://dx.doi.org/10.1080/10705500801929742
http://dx.doi.org/10.1080/00140139.2011.645887
http://dx.doi.org/10.1080/00140139.2011.645887
http://dx.doi.org/10.2478/v10001-010-0029-0
http://dx.doi.org/10.2478/v10001-010-0029-0
http://dx.doi.org/10.1016/S0140-6736(13)60244-5
http://dx.doi.org/10.1016/S0140-6736(13)60244-5
http://dx.doi.org/10.1007/s00420-011-0633-8
http://dx.doi.org/10.1007/s00420-011-0633-8
http://dx.doi.org/10.1002/ajim.20561
http://dx.doi.org/10.1002/ajim.20204
http://creativecommons.org/licenses/by-nc/3.0/pl/deed.en
http://creativecommons.org/licenses/by-nc/3.0/pl/deed.en

