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We appreciate the comments by Dr. Cullen (1) on our
review of practices in the collection and use of occupational
data in population-based cardiovascular studies (2), and we
agree with many of his points and recommendations. In
this reply, we offer some clarification and respond to
Dr. Cullen’s remark that occupational cohort studies are
a “better solution™ to “retrofitting”” population-based stud-
ies, since our view is that both designs offer complementary
advantages to investigating the contribution of workplace
social and environmental conditions for the distribution
and occurrence of cardiovascular disease (CVD).

The idea for our review grew out of broader discussions
about 1) how socioeconomic status is used in health research
for outcomes with established occupational risks and 2) how
to improve surveillance and etiologic research on under-
studied and hard-to-reach worker populations, such as
racial/ethnic minorities and those in nonstandard (e.g.,
temporary) work arrangements associated with insecure,
low-quality jobs (3-5). Population-based cohorts are often
larger and more sociodemographically diverse than occupa-
tional cohorts and, because participant recruitment and
follow-up are not governed by employment type or longevity,
these studies overcome barriers associated with the study of
hard-to-reach workers; additionally, these studies routinely
gather extensive individual risk data and high-quality health
measures, and they often conduct long-term follow-up. We
noted that occupational data will most likely be from self-
reports and/or exposure estimation. Additionally, population-
based studies are not well suited to investigations of rare
exposures (6). Notwithstanding the practical limitations

identified by Dr. Cullen for quantitative exposure assess-
ments, semiquantitative exposure indices may be possible
(7, 8). Further, we maintain that the inclusion of self-reports
of industry, occupation, and the more prevalent exposures
previously linked to CVD provides a scientifically sound
and cost-effective way to investigate the contribution of
workplace exposures to CVD.

We appreciate Dr. Cullen’s drawing attention to the
healthy worker effect, in which poor health serves as a bar-
rier to job entry (healthy hire) and retention (healthy sur-
vivor) (9). These effects have implications for all worker
health investigations, irrespective of study design, and care
must be exercised in making decisions about appropriate
intracohort comparisons (6). Correspondingly, when ex-
amining workplace associations within population-based
data sets, it is important to choose reference groups among
the employed segment of the sample to avoid biased (un-
derestimated) effect estimates. We concur with Dr. Cullen
that examination of the role of work in the development
of CVD is extraordinarily complex. The potential for re-
ciprocal relations between employment conditions and
health-related lifestyle factors (10), coupled with strong cor-
relations between occupational exposures and socioeco-
nomic status (11), calls for alternatives to the traditional
strategy of isolating effects by adjusting for potential
“confounders” (12). Although there are attendant conceptual
and analytical challenges, movement toward investigations
of “integrative effects” would permit simultaneous consid-
eration of socioeconomic status and environmental expo-
sures, as well as generate actionable knowledge relevant

Correspondence to Dr. Leslie MacDonald, Industry-wide Studies Branch, Division of Surveillance, Hazard Evaluations, and Field Studies,
National Institute for Occupational Safety and Health, 4676 Columbia Parkway, Mailstop R-15, Cincinnati, OH 45226-1998 (e-mail:

Imacdonald @cdc.gov).

1426 Am J Epidemiol 2009;169:1426—1427

Downl oaded from https://academ c. oup.confaje/article-abstract/169/12/1426/171143
by NCI PC user
on 02 February 2018



MacDonald et al. Respond to Cullen 1427

to distal and proximal risks from work and other major life 6. Blair A, Hayes R, Stewart P, et al, eds. Occupational Epide-
domains. miologic Study Design and Application. Philadelphia, PA:
The attributable risk estimate of 15% cited by Dr. Cullen Hanley Belfus, Inc; 1996. .
between workplace hazards and respiratory disease is in line 7. S:;;l:i(l)\géls;glézzzkﬁé : ﬁi??greﬁggﬁglggiggimcrﬁ t(;f)i
o or VD i s teenemaed S fom i Gty e 195270130 20
. ’ . . . . 8. Stewart PA, Stewart WF, Siemiatycki J, et al. Questionnaires
are C(?nsu'lered to act independently or, as 18 more hke'ly, m for collecting detailed occupational information for community-
combination and whether exposures are transient or persistent based case control studies. Am Ind Hyg Assoc J. 1998;59(1):
(13-20). We concur with Dr. Cullen’s assessment that pre- 39-44.
ventable occupational risks represent an important opportu- 9. Eisen EA. Healthy worker effect in morbidity studies. Med
nity to reduce the burden of CVD. Lav. 1995;86(2):125-138.
10. Virtanen P, Vahtera J, Broms U, et al. Employment trajectory
as determinant of change in health-related lifestyle: the pro-
spective HeSSup Study. Eur J Public Health. 2008;18(5):
ACKNOWLEDGMENTS 504-508.
11. Anderson I, Burr H, Kristensen TS, et al. Do factors in the
Author affiliations: Division of Surveillance, Hazard psychosocial work environment mediate the effect of socio-
Evaluations, and Field Studies, National Institute for Occu- economic position on the risk of myocardial infarction? Study
pational Safety and Health, Cincinnati, Ohio (Leslie A. from the Copenhagen Centre for Prospective Population
MacDonald, Sherry Baron); Alexander L. Cohen, Ph.D., Studies. Occup Environ Med. 2004;61(11):886-892.
Consultant, Inc., Cincinnati, Ohio (Alex Cohen); and Biosta- 12. Diez Roux AV.Integratmg social and biological factor’s m -
tistics and Epidemiology Branch, Health Effects Laboratory ggz;l_tg;zsearch. a systems view. Ann Epidemiol. 2007:17(7):
Division, National Institute .foy .Occupa.ltlonal Safety and 13. Kivimiki M, Head J, Ferrie JE, et al. Why is evidence on job
Health, Morgantown, West Virginia (Cecil M. Burchfiel). strain and coronary heart disease mixed? An illustration of
The findings and conclusions in this response are those of measurement challenges in the Whitehall II study. Psychosom
the authors and do not necessarily represent the views of the Med. 2006;68(3):398-401.
National Institute for Occupational Safety and Health. 14. Olsen O, Kristensen TS. Impact of work environment on car-
Conflict of interest: none declared. diovascular diseases in Denmark. J Epidemiol Community
Health. 1991;45(1):4-10.
15. Suadicani P, Hein HO, Gyntelberg F. Do physical and chem-
ical working conditions explain the association of social class
REFERENCES with ischaemic heart disease? Atherosclerosis. 1995;113(1):
63-69.

1. Cullen M. Invited commentary: The search for preventable 16. Law MR, Morris JK, Wald NJ. Environmental tobacco smoke
causes of cardiovascular disease—whither work? Am J exposure and ischaemic heart disease: an evaluation of the
Epidemiol. 2009;169(12):1422-1425. evidence. BMJ. 1997;315(7114):973-980.

2. MacDonald L, Cohen A, Baron S, et al. Occupation as so- 17. Chandola T, Britton A, Brunner E, et al. Work stress and
cioeconomic status or environmental exposure? A survey of coronary heart disease: what are the mechanisms. Eur Heart J.
practice among population-based cardiovascular studies in the 2008;29(5):640-648.

United States. Am J Epidemiol. 2009;169(12):1411-1421. 18. Karlsson B, Alfredsson L, Knutsson A, et al. Total mortality

3. Kalleberg A, Rasell E, Cassirer M, et al. Nonstandard Work, and cause-specific mortality of Swedish shift- and dayworkers
Substandard Jobs: Flexible Work Arrangements in the U.S. in the pulp and paper industry in 1952-2001. Scand J Work
Washington, DC: Economic Policy Institute; 1997. Environ Health. 2005;31(1):30-35.

4. Cummings K, Kreiss K. Contingent workers and contingent 19. Davies HW, Teschke K, Kennedy SM, et al. Occupational
health. JAMA. 2008;299(4):448-450. exposure to noise and mortality from acute myocardial

5. Murray LR. Sick and tired of being sick and tired: scientific infarction. Epidemiology. 2005;16(1):25-32.
evidence, methods, and research implications for racial and 20. Schnall PL, Belkic K, Landsbergis P, et al, eds. The Workplace

ethnic disparities in occupational health. Am J Public Health.
2003;93(2):221-226.

Am J Epidemiol 2009;169:1426-1427

and Cardiovascular Disease. Philadelphia, PA: Hanley &
Belfus, Inc; 2000.

Downl oaded from https://acadeni c. oup.con aje/article-abstract/169/12/1426/ 171143
by NCI PC user
on 02 February 2018



