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Letter to the Editor
THE AUTHORS REPLY

tion caused underestimation of the job strain association with
coronary heart disease is not supported by the meta-analysis;
the hazard ratios for job strain were similar for those in high
versus low socioeconomic positions (4). One way of illustrating the relatively modest role of job strain in coronary heart
disease etiology is to compare the associations with other risk
factors within the same cohort. In the IPD-Work cohort, the
population attributable risk for an unhealthy lifestyle (i.e., 2
or more of the following: smoking, heavy alcohol consumption,
obesity, and physical inactivity) was 7 times greater (26.4%) than
the population attributable risk for job strain (3.8%) (8). That
IPD-Work includes some white-collar cohorts cannot explain
the relative difference in population attributable risks between
job strain and lifestyle factors because the better health of
white-collar cohort members is reﬂected in their having both
lower job strain and less unhealthy lifestyle factors. Obviously, these results do not discount the relevance of job strain
or other types of work stressors (e.g., rotating shift work, precarious work, work/family balance) as a major problem in terms
of quality of life and mental well-being (9, 10).
The commentators suggested that retirement may have created a bias toward the null. However, it is well known that
risk ratios associated with many coronary heart disease risk
factors, such as smoking, blood pressure, diabetes, and high
apolipoprotein B/apolipoprotein A1 ratio, attenuate with age
(11). It is therefore uncertain whether age rather than bias due
to retirement affects hazard ratios for job strain among older
employees. Our age-stratiﬁed analysis suggested that, if anything, such associations are likely to be small: Among employees older than 50 years of age, the hazard ratio for job strain
was only marginally lower (1.29; 95% conﬁdence interval:
1.08, 1.54) than that among younger employees (1.36; 95%
conﬁdence interval: 1.14, 1.62) (4). As the mean follow-up
period was 7.5 years, a small proportion of employees in the
younger group retired during the study period, whereas a
substantial number did so in the older group. The almost identical hazard ratios for these 2 groups suggest that retirement
is not a major source of bias.
To conclude, given the evidence already available, it seems
that continued examination of the points raised by Choi et al.
(1) and Landsbergis et al. (2) may not be an optimal use of
research resources. The current scientiﬁc excitement is elsewhere on more fundamental questions involving chronic stress
mediation and interventions, for example: What is the longterm pathological process that follows acute stress reactions
and over time leads to the development of coronary heart disease? Is it possible to develop randomized controlled trials to
examine whether a reduction in job strain can reduce the risk
of coronary heart disease? What genetic variants or epigenetic
alterations might identify groups particularly vulnerable to the

We are delighted to respond to the points raised by Choi
et al. (1) and Landsbergis et al. (2) in their letters regarding
our article (3). The commentators suggested that a metaanalysis including previously published studies, in addition
to data from the Individual-Participant-Data Meta-analysis of
Working Populations (IPD-Work) Consortium (n = 197,473)
(4), would be essential to evaluate the association between job
strain and coronary heart disease. This meta-analysis has already
been published (5). The summary hazard ratio for developing coronary heart disease for job strain versus no job strain
based on 26 independent prospective cohort studies from
Europe, the United States, and Asia was 1.3 (95% conﬁdence
interval: 1.2, 1.5), that is, was consistent with that from the
IPD-Work Consortium alone (1.2; 95% conﬁdence interval:
1.1, 1.4) (4).
Our commentators noted that the use of the median split
to deﬁne job strain in the IPD-Work Study was arbitrary.
Although this is certainly true, it is also the case that this measure is the most widely used approach to operationalize job
strain in the literature. Landsbergis et al. have previously introduced multiple alternative (though equally arbitrary) measures
of job strain: the quotient, the quadrant term, the quadrant term
using national means, and linear term formulations (6). However, they do not indicate which measure, in their opinion,
should be used.
The lack of standard measures, even after 3 decades of
research on the job-strain theory, is indeed a major problem
potentially encouraging post hoc decisions, such as selective
reporting of ﬁndings based on the operationalization that provides the strongest associations. This would lead to an evidence base over-represented by false positive ﬁndings. To
minimize this bias in the IPD-Work Consortium, we published
our harmonized operationalization of job strain before obtaining data on coronary heart disease from the participating studies (7).
The lack of standard deﬁnitions for job strain also complicates the interpretation of null ﬁndings. In any new publication,
a null ﬁnding is not necessarily viewed as adding to scientiﬁc knowledge, as it may be interpreted as a “false negative”
because of the use of nonoptimal measures. It seems that our
commentators followed this reasoning, implying that a stronger
association with coronary heart disease would have been found
if some alternative measures of job strain were used. Our reviewers for the IPD-Work paper (4) requested subsidiary analyses
with the quadrant method and separately for job demand and
job control components. As reported in the appendix of that
article, the associations with coronary heart disease were not
stronger for these alternative measures (4).
Our commentators’ argument that the use of white-collar
cohorts in addition to those from the general working popula-
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adverse effects of stress? (12) Answers to these questions are
more likely to contribute to practicable interventions than are
endless iterations of job strain measures, methodological reﬁnements to adjust for (minor) retirement effects, or calls to collect
yet more observational data to pin down whether the hazard
ratio is 1.23 or 1.32.
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