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ABSTRACT

Healthy worker effect (HWE) refers to the consistent tendency for actively employed individuals to have a more
favorable mortality experience than the population at large. Although HWE has been well known since the
1970s, only a few studies in occupational epidemiology have attempted to fully define and evaluate HWE. HWE
can be separated into effects on the initial hiring into the workforce (healthy worker hire effect) and those on

continuing employment (healthy worker survival effect). In this review, we summarize the methods for
minimizingor adjusting for the healthy worker effect available in occupational epidemiology. It is noteworthy
that healthy worker survival effect appears complicated, considering that employment status plays simultaneous
roles as a counfounding variable and intermediate variable, whereas healthy worker hire effect may be adjusted
by incorporating health status at baseline into the statistical model. In addition, two retrospective cohort studies
for workers in the semiconductor industry and Vietnam veterans in Korea, respectively, were introduced, and
their results were explained in terms of healthy worker effect.
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Fig. 1. Basic structure of healthy worker effect: healthy
worker hire effect and healthy worker survival
effect (adapted from Nam et al. 2002).
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Table 1. Retrospective cohort study of mortality among the workers in semiconductor industry (Boice et al. 2010)

Death of all causes All cancer death
Country Subjects Comparison Ob d SMR#/HR"® Ob d SMR#/HR®
serve (95% CI) serve (95% CI)
n = 100,081 External (workers vs.
s (19832001 oeneral population) 2,664 0.54 (0.52~0.56) 832 0.73 (0.68~0.78)
n=100,041 Internal (fabrication vs. 0.98 (0.9~1.1) ) 0.98 (0.8~1.1)

(1983~2001) non-fabrication workers)

*Standardized mortality ratio

Hazard ratio estimated by Cox’s proportional hazard model

Table 2. Retrospecive cohort study of mortality among the Vietnam veterans (Yonsei Medical Center, 2006)

Death of all causes All cancer death
Country  Subjects Comparison ob q SMR¥HR" Ob d SMR#¥HR"
serve (95% CI) serve (95% CI)

n= 184,081 - Extemal (soldiers vs. general 15 450 063 (0.82-084) 5342 088 (0.85-0.90)

(1993~2004) population)
Korea 153,899 Internal (high vs. low exposure
= 5 vs. low exposu
(1993~2004) group) - 1.01 (0.98~1.05) 1.06 (1.00~1.13)

*Standardized mortality ratio

"Hazard ratio estimated by Cox’s proportional hazard model
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