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Objectives. To estimate the contribution of stress-related and physical work
factors to occupational class disparities in sickness absence from work.

Methods. Our sample consisted of 8847 men and 2886 women participating in
the French GAZEL cohort study. Occupational class and medically certified sick-
ness absence data (1995–2001) were obtained from the participants’ employer.
Work characteristics (physical and stress-related) were self-reported. We calcu-
lated rate ratios with Poisson regression models; fractions of sickness absence
attributable to work factors were estimated with the Miettinen formula.

Results. Sickness absence was distributed along an occupational gradient.
Work characteristics accounted for 19% (women) and 21% (men) of all absences.
Physical work conditions accounted for 42% and 13% of absences for muscu-
loskeletal reasons, and work stress accounted for 48% and 40% of psychiatric
absences. Overall, about 20% of the occupational class gradient in sickness ab-
sence could have been associated with deleterious work conditions.

Conclusion. Work conditions contribute to sickness absence, particularly among
manual workers and clerks. Policies that decrease ergonomic constraints and
work stress also could reduce the burden of ill health and sickness absence among
the lowest strata of working populations. (Am J Public Health. 2005;95:1206–1212.
doi:10.2105/AJPH.2004.048835)
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EDF-GDF employees hold a civil servant–
like status that entails job stability and oppor-
tunities for occupational mobility. Typically,
employees are hired when they are in their
20s and stay with the company until retire-
ment (usually around 55 years of age). Re-
tirees’ pensions are paid by the company. Be-
cause of these characteristics, study follow-up
is very thorough: since baseline (1989), less
than 1% of participants were lost to follow-up
(39 left the company, and 19 withdrew from
the study).

GAZEL participants are followed with an
annual mailed survey, which is usually com-
pleted by 75% of the cohort.9 Additionally,
participants’ records are linked to validated
occupational and health data collected by the
company, including medically certified sick-
ness absence.

In this study, we analyzed data from GAZEL
participants who responded to the 1995 survey
(11183 men and 4095 women; 75% of the
original cohort), which included measures of
job stress. We excluded respondents who had
retired (n=2304) or who had incomplete work

Among working populations, occupational
hazards and job stress may contribute to oc-
cupational class disparities in health.1 Specifi-
cally, adverse work conditions may influence
the risk of musculoskeletal disorders, psychi-
atric symptoms, and injury that occur fre-
quently among middle-aged populations and
may constitute some of the leading reasons
for taking sick leave.2,3 There is some evi-
dence that job stress contributes to occupa-
tional class differences in both health and
sickness-related absence from work (sickness
absence)4,5; however, little research has exam-
ined the contribution of other work condi-
tions. To date, only 2 studies have investi-
gated the joint contribution of physical and
psychosocial work characteristics to occupa-
tional class health disparities; however, both
were cross-sectional and used self-reported
health as an outcome.6,7

In a previous analysis of the GAZEL co-
hort study, we showed that job stress is most
prevalent among manual workers and office
clerks and predicts the occurrence of sickness
absence.8 In this study, we examined the
contribution of both stress-related and physi-
cal work exposures to the occupational class
gradient in overall and cause-specific sick
leave.

METHODS

Study Population
The GAZEL cohort study began in 1989,

when 44922 employees of France’s national
gas and electricity company, Electricité de
France-Gaz de France (EDF-GDF), were
asked to participate in a long-term observa-
tional study. Forty-five percent of those
eligible—14752 men and 5317 women—
accepted. At baseline, men were aged 40 to
50, and women were aged 35 to 50 years
old. Women represented only 20% of
company employees and therefore were
oversampled.9

exposure data, which left a sample of 8847
men and 2886 women. The study population
was healthier than GAZEL participants who
did not complete the 1995 questionnaire.8

Person-time of follow-up with regard to
the outcome—sickness absence—was accrued
from the date of completion of the 1995
GAZEL survey until the date of retirement,
death, withdrawal from EDF-GDF or the
GAZEL cohort, or December 31, 2001
(whichever occurred first).

Measures
Occupational class in 1995, which was ob-

tained from company records, was coded in
accordance with the French national job clas-
sification: manual workers, clerks, foremen/
technicians, administrative associate profes-
sionals, engineers, and managers. There
were no female manual workers in our
study population.

Other explanatory variables were collected
from GAZEL surveys. Physical work character-
istics, including postural constraints (7 items),
occupational hazards (5 items), night work
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TABLE 1—Work Characteristics and Sickness Absence, by Gender and Participants’ Occupational Class: the GAZEL Cohort Study, 1995–2001

Manager Engineer Associate Professional Foreman/Technician Clerk Manual Worker P RR (95% CI)a

Men (n = 8307)

Percentage of study population 17.7 23.1 12.7 36.7 2.7 7.1 . . .

Postural constraints, mean (SD) 0.15 (0.43) 0.22 (0.53) 0.30 (0.65) 0.78 (0.81) 0.57 (0.81) 1.68 (1.29) <.0001 1.60 (1.47–1.73)

Hazardous work conditions, mean (SD) 0.53 (1.04) 1.33 (1.73) 0.53 (1.05) 2.29 (1.87) 0.87 (1.29) 3.04 (1.55) <.0001 1.28 (1.18–1.38)

Night work, % 22.3 42.2 18.5 53.2 21.5 68.5 <.0001 1.10 (1.02–1.19)

Work outdoors, % <.0001

Sometimes 34.2 47.9 30.4 52.9 28.3 16.1 1.05 (0.97–1.15)

50% of time 1.7 3.6 13.5 29.6 19.3 80.4 1.59 (1.44–1.75)

Customer contact, % 24.5 21.7 50.8 38.0 69.0 77.0 <.0001 1.19 (1.10–1.29)

Low decision latitude, % 14.9 17.7 32.1 39.9 73.9 67.2 <.0001 1.64 (1.54–1.75)

High psychological demands, % 52.3 52.8 44.8 38.7 41.7 32.1 <.0001 0.90 (0.83–0.96)

Low social support at work, % 36.0 31.3 38.9 32.9 49.2 38.2 <.0001 1.28 (1.20–1.36)

Sick leave taken 1 or more times, % 56.8 52.7 71.4 72.7 87.4 80.5 <.0001 . . .

Women (n = 2886)

Percentage of study population 7.4 5.1 58.3 10.9 18.3 . . .

Postural constraints, mean (SD) 0.04 (0.20) 0.12 (0.45) 0.16 (0.44) 0.28 (0.59) 0.20 (0.44) . . . <.0001 1.39 (1.24–1.56)

Hazardous work conditions, mean (SD) 0.07 (0.28) 0.29 (0.87) 0.15 (0.48) 0.34 (0.82) 0.14 (0.43) . . . <.0001 1.11 (0.97–1.27)

Night work, % 5.6 12.2 2.4 4.4 0.8 . . . <.0001 0.83 (0.62–1.11)

Work outdoors, % <.0001

Sometimes 7.5 9.8 8.3 14.3 3.0 . . . 0.97 (0.82–1.15)

50% of time . . . . . . . . . . . . . . . . . . . . .

Customer contact, % 21.7 14.9 35.4 27.4 56.8 . . . <.0001 1.24 (1.13–1.36)

Low decision latitude, % 18.9 20.9 51.5 53.1 74.4 . . . <.0001 1.34 (1.23–1.45)

High psychological demands, % 56.1 61.5 40.7 29.6 40.3 . . . <.0001 1.17 (1.05–1.31)

Low social support at work, % 53.3 52.7 52.7 48.7 61.7 . . . <.0001 1.06 (0.97–1.15)

Sick leave taken 1 or more times, % 70.7 75.6 86.8 85.3 92.0 . . . <.0001 . . .

Note. CI = confidence interval.aAge-adjusted rate ratios of all-cause sickness-related absences from work. For postural constraints and hazardous work conditions, participants who reported any
level of exposure were compared to the nonexposed.

(yes or no), and outdoor work activities
(never, sometimes, >50% of the time) were
measured in 1990 (Table 1). These were the
only measures of physical work exposures
available to us. For postural constraints and
occupational hazards, we summed all the
relevant items into summary scales, with
ranges of 0 to 4 and 0 to 7, respectively. The
questionnaire also included a question about
customer contact (yes or no), which we con-
sidered to be potentially stressful.

Job stress measures, which were based
on the work of Karasek and Johnson,10,11

were obtained in 1995: control over the
content and the execution of work-related
tasks (6 items); psychological demands, evalu-
ated work load, and time pressures (5 items);
and social support received from colleagues
(5 items). Each summary scale showed satis-

factory factorial validity and adequate inter-
nal consistency reliability, with Cronbach α
coefficients of 0.65 for decision latitude, 0.69
for psychological demands, and 0.52 for
work social support (our measure of work so-
cial support showed lower reliability than in
other studies because it included fewer
items).12 After verifying that the association
between quartiles of psychosocial work fac-
tors and sickness absence was graded (data
not shown), we dichotomized each scale at its
median value.13 To examine the contribution
of work factors to the occupational gradient,
we modeled job stress factors as continuous
variables.14

Demographic and behavioral characteris-
tics measured in 1995 included age (45–49,
50–54, and 55–56 years for men, and
42–44, 45–49, 50–54, and 55–56 years

for women), marital status (married/living
with a partner, single, or divorced), current
smoking (none vs at least 1 cigarette per
day), alcohol consumption in drinks per
week (none, light [1–13 for men, 1–6 for
women], intermediate [14–27 for men,
7–20 for women], or heavy [≥ 28 for men,
≥ 21 for women), body mass index (under-
weight [<20], normal [20–24.9], over-
weight [25–29.9], and obese [≥ 30 kg/m2]),
and the occurrence of stressful life events
(divorce or separation, partner’s death, death
of another family member, partner’s hospi-
talization, or partner’s unemployment) dur-
ing the preceding 12 months (0, 1, 2, or
more). The number of dependents, as a
covariate, did not predict the occurrence of
sickness absence and was not included in
our analysis.
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Sickness Absence Data
Sickness absence data (date, length, and

medically certified diagnosis) were obtained
from EDF-GDF company records. In princi-
ple, the medical cause of all occurrences of
sickness absence is verified by company phy-
sicians and is recorded in accordance with a
classification derived from the International
Classification of Diseases (ICD; Ninth Edition
for all nonpsychiatric diagnoses; for psychiat-
ric disease, Ninth Edition until January 1,
1997, and 10th Edition thereafter).14,15 In our
data, the underlying diagnosis was missing for
35% of the absences, 85% of which lasted
less than 8 days. We studied sick leave due to
all medical causes and the 4 most common
medical causes: respiratory illness (ICD 9
460–519), disorders of the musculoskeletal
system (ICD 9 710–739), psychiatric dis-
ease (ICD 9 299–305; ICD 10 F10–F99),
and injury (work and nonwork related, EDF-
GDF’s own classification). Absences due to
less common or unknown medical reasons
were classified as “other.” In secondary
analyses, we examined the occurrence of
short (≤ 7 days), intermediate (8–21 days),
and long (>21 days) absences.

Statistical Analysis
Sickness absence occurrence was ex-

pressed in rates of absences over 100 per-
son-years of observation. Rate ratios of sick-
ness absence were computed with log-linear
Poisson regression models. Sickness absence
during any calendar year was correlated with
future absences (by a factor of 0.5), which
could have led us to overestimate the vari-
ance of the Poisson regression parameters.
Therefore, all standard errors were adjusted
with a scale parameter equivalent to the
residual deviance divided by the number of
degrees of freedom.16

The contribution of work factors to the oc-
cupational class gradient in sickness absence
was evaluated in 4 steps. First, with managers
as the reference category, we calculated rate
ratios across occupational groups and adjusted
for age, demographic characteristics, and
health behaviors (Model 1). Next, we succes-
sively added physical work factors (Model 2)
and job stress (Model 3) before including all
work and adjustment variables in a single sta-
tistical model (Model 4). The contribution of

work factors to the occupational gradient was
measured by fitting a linear term for occupa-
tional class and comparing Models 4 and 1
(we show Models 1 and 4; more detailed data
are available upon request). Additionally, we
estimated the fraction of sickness absence at-
tributable to work factors with the Miettinen
formula (attributable fraction=[RR–1]/
RR[no. exposed cases/no. cases]).17 For each
work exposure statistically significant in
Model 4, the attributable fraction was calcu-
lated controlling only for adjustment vari-
ables; the contribution of all work factors was
calculated controlling for all work factors and
adjustment variables.

We verified the consistency of the results
in a subsample restricted to participants who
worked in the same occupation in both 1990
and 1995 (n=8830) by using different
lengths of sickness absence (≤7 days, 8–21
days, >21 days) as an outcome. We tested
reverse causation by repeating the analyses
in a “healthy” subsample composed of partici-
pants who did not experience sickness ab-
sence during the year preceding the begin-
ning of follow-up (n=7632).

All analyses were conducted separately for
men and women with SAS, version 8.2 (SAS
Institute Inc, Cary, NC); log-linear Poisson re-
gression models were fitted with the PROC
GENMOD procedure.18

RESULTS

The study population included 8847 men
and 2886 women, on average, aged 50 years
(range=47–56) and 48 years (range=
42–56), respectively (Table 1). Men were
most likely to work as technicians (37%), en-
gineers (23%), or managers (18%); a majority
of women worked in administrative jobs
(58% in intermediate-grade positions, 18% as
clerks). The proportion of manual workers
was lower than among the French population
of the same age. Eighty percent of partici-
pants worked in the same occupation in both
1995 and 1990, when physical work charac-
teristics were measured.

Over the 6 years of follow-up (mean=4.8,
SD=2.0 for men; mean=5.8, SD=1.72 for
women), there were 18818 absences among
men and 15803 female absences. On aver-
age, men experienced 47 absences per 100

person-years of observation, and women ex-
perienced 95; corresponding median num-
bers of sick leave days were 8 and 36, re-
spectively. Most absences (58%) lasted 7 days
or less, 26% lasted 8 to 21 days, and 17%
lasted more than 21 days. Respiratory illness
(14%) and musculoskeletal disorders (14%)
were the leading causes of absence, followed
by psychiatric reasons (7%) and injury (6%).

Manual workers and office clerks more fre-
quently reported job stress and physical work
exposures (Table 1). Male office clerks were
more likely to be unmarried, to smoke ciga-
rettes, and to abstain from alcohol; manual
workers reported the highest alcohol con-
sumption and were more likely to be obese.
Among women, clerks were most likely to be
divorced and obese, but smoking and alcohol
consumption were more frequent among
managers (data not shown).

As expected, sickness absence occurred
along an occupational gradient (Figure 1) and
was associated with work factors (Table 2).
After we adjusted for age, demographic char-
acteristics, and health behaviors, manual work-
ers and clerks had rates of absence that were 3
times higher than the rates of managers
(Table3, Model 1), regardless of the length of
absence (data not shown). Occupational class
disparities were greatest for absences owing to
musculoskeletal causes (men and women) and
injury (men only). Work factors contributed to
these occupational class differences (Table3,
Model 4): physical exposures among men who
had musculoskeletal- and injury-related sick-
ness absences (particularly if the injury oc-
curred at work), and work stress among men
and women who had musculoskeletal- and
psychiatric-related sickness absence.

Adjustment for all work factors reduced the
occupational class gradient in all-cause sick-
ness absence by 16% for men and 25% for
women; musculoskeletal absences were re-
duced by 27% and 25%, and psychiatric ab-
sences were reduced by 10% and 40%. Work
factors’ contribution was greatest with regard
to men and women’s gradient in absences of
8 to 21 days (21% and 27%, respectively)
and was less for short and long absences (13
days and 26 days; 9% and 20%, respec-
tively). Associations between occupational
class and work factors and sickness absence(s)
were weaker among healthier participants
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TABLE 2—Occupational Class Gradients in Sickness Absence (1995–2001) and the Contribution 
of Work Factors: the GAZEL Cohort Study, 1995–2001

Total Sickness Respiratory  Musculoskeletal Psychiatric Other 
Absence Illness Cause Diagnosis Injury Diagnosis 

RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI)

Men

No. absences 18 818 absences 2721 absences 2945 absences 1015 absences 1339 absences 10 798 absences

Model 1: adjusted for age, demographics, health behaviors

Manager 1.0 1.0 1.0 1.0 1.0 1.0

Engineer 0.95 (0.85, 1.08) 1.14 (0.90, 1.44) 1.05 (0.79, 1.39) 0.67 (0.41, 1.10) 1.22 (0.89, 1.68) 0.91 (0.80, 1.04)

Administrative associate professional 1.89 (1.68, 2.13) 2.74 (2.19, 3.42) 2.20 (1.67, 2.90) 2.82 (1.88, 4.22) 2.20 (1.60, 3.02) 1.59 (1.39, 1.82)

Foreman/Technician 1.97 (1.78, 2.18) 2.92 (2.40, 3.56) 2.84 (2.24, 3.59) 1.63 (1.11, 2.38) 3.07 (2.35, 4.01) 1.62 (1.44, 1.81)

Clerk 2.88 (2.46, 3.38) 3.61 (2.67, 4.88) 3.91 (2.76, 5.53) 3.17 (1.80, 5.58) 3.02 (1.93, 4.70) 2.55 (2.12, 3.06)

Manual worker 3.06 (2.70, 3.45) 4.21 (3.33, 0.31) 5.83 (4.49, 7.57) 2.60 (1.63, 4.16) 4.58 (3.35, 6.27) 2.31 (2.00, 2.67)

Model 4: Model 1+ work factors

Manager 1.0 1.0 1.0 1.0 1.0 1.0

Engineer 0.96 (0.85, 1.08) 1.14 (0.89, 1.43) 1.04 (0.79, 1.38) 0.68 (0.42, 1.10) 1.21 (0.88, 1.67) 0.91 (0.81, 1.04)

Administrative associate professional 1.79 (1.59, 2.01) 2.58 (2.06, 3.23) 1.99 (1.51, 2.61) 2.54 (1.70, 3.79) 2.08 (1.51, 2.87) 1.51 (1.32, 1.73)

Foreman/Technician 1.82 (1.63, 2.03) 2.70 (2.18, 3.35) 2.26 (1.75, 2.91) 1.57 (1.03, 2.37) 2.73 (2.03, 3.68) 1.52 (1.34, 1.72)

Clerk 2.42 (2.05, 2.85) 2.93 (2.13, 4.03) 2.84 (1.97, 4.09) 2.03 (1.11, 3.70) 2.52 (1.58, 4.03) 2.09 (1.73, 2.54)

Manual worker 2.59 (2.23, 3.01) 3.66 (2.75, 4.87) 3.53 (2.56, 4.85) 2.28 (1.28, 4.05) 3.51 (2.38, 5.16) 2.03 (1.73, 2.54)

Women

No. absences 15 803 absences 2242 absences 1970 absences 1564 absences 754 absences 9273 absences

Model 1: adjusted for age, demographics, health behaviors

Manager 1.0 1.0 1.0 1.0 1.0 1.0

Engineer 1.20 (0.88, 1.63) 1.16 (0.65, 2.10) 1.99 (1.02, 3.89) 0.72 (0.29, 1.77) 1.25 (0.63, 2.47) 1.16 (0.83-, .61)

Administrative associate professional 1.99 (1.61, 2.46) 2.56 (1.71, 3.84) 2.64 (1.57, 4.45) 2.01 (1.18, 3.41) 1.63 (1.01, 2.63) 1.83 (1.46, 2.31)

Foreman/Technician 2.07 (1.63, 2.62) 2.44 (1.56, 3.80) 2.97 (1.69, 5.22) 1.73 (0.95, 3.17) 1.78 (1.03, 3.05) 1.96 (1.52, 2.53)

Clerk 2.76 (2.21, 3.44) 3.71 (2.45, 5.61) 4.15 (2.44, 7.07) 3.14 (1.82, 5.40) 2.33 (1.41, 3.82) 2.39 (1.88, 3.03)

Model 4: Model 1+ work factors

Manager 1.0 1.0 1.0 1.0 1.0 1.0

Engineer 1.18 (0.88, 1.60) 1.16 (0.64, 2.08) 1.92 (1.00, 3.68) 0.73 (0.30, 1.74) 1.28 (0.65, 2.50) 1.15 (0.83, 1.60)

Administrative associate professional 1.80 (1.46, 2.23) 2.42 (1.61, 3.62) 2.26 (1.35, 3.76) 1.70 (1.00, 2.86) 1.53 (0.95, 2.47) 1.69 (1.34, 2.13)

Foreman/Technician 1.88 (1.48, 0.39) 2.36 (1.51, 3.69) 2.40 (1.37, 4.17) 1.54 (0.85, 2.79) 1.69 (0.98, 2.92) 1.82 (1.41, 2.36)

Clerk 2.30 (1.84, 2.89) 3.22 (2.10, 4.93) 3.20 (1.87, 5.46) 2.17 (1.24, 3.78) 2.04 (1.21, 3.42) 2.03 (1.58, 2.60)

Note. RR = relative ratio; CI = confidence interval.
aBased on 39 647 person-years of observation.
bBased on 20 509 person-years of observation.

than among the full sample. All-cause absen-
teeism rates among manual workers and
clerks were 2 times higher than among man-
agers, which is 30% lower than among the
entire study population, and work factors’ con-
tribution to men and women’s occupational
gradients were 35% and 70% lower.

Across occupational groups, 21% of men’s
and 19% of women’s all-cause sickness ab-
sences were attributable to work factors
(Table 3). Postural constraints accounted for
24% of men’s musculoskeletal-related ab-

sences and for 15% of their injury-related
absences. Work stress contributed to
musculoskeletal-related absences (15% for
low decision latitude) and psychiatric-related
absences (a lack of social support among
men; low decision latitude among women).

DISCUSSION

Main Results
Overall, 19% to 21% of all-cause sickness

absences and 16% to 25% of the occupa-

tional class gradient in absenteeism were re-
lated to adverse work conditions. Adding to
previous research,19 we found that occupa-
tional gradients in cause-specific sickness ab-
sences were associated with physical and psy-
chosocial work exposures. Occupational class
differences in sickness absences due to injury
were associated with physical work exposures,
and work stress contributed to psychiatric
sickness absence gradients. Sickness absence
due to musculoskeletal reasons reflected both
physical and stress-related work exposures.
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FIGURE 1—Occupational class and sickness absence, by gender, in the GAZEL cohort study,
1995–2001.

TABLE 3—Population Fraction of Sickness Absence Attributable to Work Factors, by Cause:
the GAZEL Cohort Study, 1995–2001

Musculoskeletal Psychiatric 
All Causes, % Reasons, % Reasons, % Injury, %

Men Women Men Women Men Women Men Women

Postural constraints 10 4 24 9 a 6 15 4

Occupational hazards 6 1 12 3 . . . . . . 6 . . .

Night work . . . . . . . . . < 1 . . . . . . . . . . . .

Outdoor work activities . . . 6 1 . . . < 1 . . . 2

Customer contact . . . 4 . . . 2 . . . 9 . . . 9

Low decision latitude 9 9 15 15 13 19 7 . . .

High psychological demands < 1 4 . . . . . . 11 7 . . . 4

Low social support at work 8 2 10 . . . 24 5 . . . 10

All work factorsb 21 19 46 27 42 43 26 26

a The exposure was not significantly associated with the outcome in a model that adjusted for age, marital status,
occupational class, cigarette smoking, alcohol consumption, body mass index, and life events.
b The fraction of sickness absence attributable to all work factors was estimated in models that included all work exposures
and that were adjusted for age, marital status, occupational class, cigarette smoking, alcohol consumption, body mass index,
and life events.

Limitations
Our study has several limitations. First,

work exposures were self-reported and may
have reflected personality factors for which
we could not control, such as negative affec-

tivity. However, our measures of psychosocial
work characteristics have previously been val-
idated,8,20,21 and postural constraints and oc-
cupational hazards predicted the occurrence
of sickness absence owing to musculoskeletal

causes and injury, which is plausible. Further-
more, sickness absence data were obtained
from company records, which limited the in-
fluence of reporting bias. Nonetheless, it is
possible that individuals who complain about
their work conditions are also likely to take
sick leave for reasons other than health. Fu-
ture research should test the role of more ob-
jective measures of work characteristics.

A second limitation is that physical work
exposures were obtained 5 years before the
beginning of follow-up, which may have re-
sulted in measurement error. About 80% of
participants held the same job in both 1990
and 1995, and results among this subgroup
were comparable to the full sample, which is
reassuring. However, it is possible that levels
of exposure change over time, even within oc-
cupational groups, which may have reduced
the precision of our estimates.

Third, to calculate attributable fractions, we
dichotomized work-stress variables at their
median value. Although this is the standard
method used in the field, we recognize that it
makes comparisons with other studies diffi-
cult. To our knowledge, work stress in GAZEL
was as frequent as in other studies,22 and our
results are valid among other populations.
However, identifying meaningful work-stress
exposure thresholds, which would make com-
parisons across study populations more
straightforward, is an important goal for fu-
ture research.

Finally, we studied employees of a large
public sector company who were healthier
than the general population of France,23 and
we probably underestimated both occupa-
tional class differences in sickness absence
and the role of work factors. At the same
time, GAZEL participants’ jobs are not at
stake if they take sick leave, and they may be
less reluctant to be absent from work when ill
than men and women who are in more unsta-
ble job situations.24 Other large cohorts, such
as the Whitehall II study, faced similar
issues.4 In our study, sickness absence rates
were somewhat lower than among the White-
hall II cohort, but not by very much (47 and
95 absences per 100 person-years for
GAZEL men and women, respectively, com-
pared with 70 and 120 absences, respec-
tively, in the Whitehall II study). Therefore,
our findings can be compared with previous
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reports from that cohort.4 Yet, more broadly,
it is important to recognize that sickness ab-
sence patterns vary across work sectors,
workplaces, time periods, countries, and study
populations, and their association with occu-
pational factors needs to be studied among
other working populations.

Gender Differences
Patterns and causes of sickness absence and

distributions of jobs and work factors vary by
gender. In our study, men were more likely to
work as manual workers, report numerous
postural constraints, and seek sickness absence
due to musculoskeletal problems; women were
more likely to work in white collar jobs, suffer
from work stress, and show susceptibility to
psychiatric sickness absence. Even within
broad occupational groups, job titles differed
between men and women. For instance, fe-
male managers held jobs with lower responsi-
bility levels than men, and although female
clerks often worked as receptionists, male
clerks were in positions with less frequent cus-
tomer contact (e.g., administrative staff). It is
important to keep these gender specificities in
mind when studying occupational gradients in
both sickness absence and health.

Work Factors and Sickness Absence
The global contribution of work factors to

the occupational gradient in sickness absence
reflects several mechanisms, some of which
are occupation- and gender-specific. Postural
constraints encompass a wide array of expo-
sures that increase the risk for disorders of or
injury to the back, neck, shoulder, and upper
limbs.2,25 Some of these are characteristic of
manual occupations (e.g., carrying heavy
loads, experiencing vibrations), while others
also occur in office jobs (e.g., standing or sit-
ting in uncomfortable positions over extended
periods of time). To gain a better understand-
ing of occupational gradients in specific dis-
eases of the musculoskeletal system, studies
that use more precise postural exposures are
necessary.

The health effects of work stress may be
due to direct and indirect mechanisms. The
specific pathways of musculoskeletal problems
are not yet well understood, but increased
muscle tension and the inability to take neces-
sary breaks from work are the most likely ex-

planations.25 Low job control and insufficient
support from colleagues and supervisors may
directly undermine psychological well-being
and thus increase the risk for depression5

while simultaneously affecting health behav-
iors (e.g., cigarette smoking, alcohol con-
sumption, and behaviors that result in being
overweight).26,27

Manual workers and clerks are simultane-
ously exposed to a variety of deleterious work
factors, some of which can be interrelated.
For example, occupational hazards may cause
stress. In our study, work variables showed at
most modest collinearity, and we chose to in-
clude them jointly in our statistical models.
We assumed that the effects of physical and
stress-related factors were additive; however,
we acknowledge that other approaches are
possible (e.g., multiplicative models).

An important question when interpreting
our results is whether the association between
work factors and sickness absence can be
considered causal. Indeed, it may be that indi-
viduals whose work conditions are the worst
and who are employed in subordinate jobs
are also exposed to nonwork situations associ-
ated with sickness absence (e.g., comorbidity
or a lack of personal social support). More
broadly, thought needs to be given to the
complex associations between work expo-
sures, nonwork characteristics, and sickness
absence, including their patterning along oc-
cupational class lines.

Sickness Absence as a Measure of Health
Sickness absence reflects not only health

but also attitudes toward health and work, as
well as job authority. We were concerned that
managers may miss work for health reasons
without requesting sick leave, particularly for
short periods of time. Reassuringly, in our
study occupational gradients were similar
across different durations of sickness absence,
which suggests that our measure was ade-
quate across occupational groups.

Despite potential biases that may have af-
fected reports of sickness absence, this indica-
tor bears public health relevance because it
reflects individuals’ general physical, psycho-
logical, and social well-being8,28–30 and col-
lective workplace factors (e.g., it is lower in
workplaces that have equitable policies).31

Organizations and employees are embedded

within a broader social, political, and eco-
nomic context, and sickness absence also re-
flects the generosity of sick leave provisions
and macroeconomic trends (e.g., downsizing
of firms and contingent job insecurity).32,33

The population effects of these macrolevel
factors, which we did not take into account
because we restricted our study to middle-
aged employees of a single company with
high levels of job security, deserve further re-
search attention.

Health Selection into Occupational Groups
We hypothesized that higher sickness

absence rates among manual workers and
clerks would partly reflect detrimental work
conditions. Yet, individuals are not randomly
selected into occupations, and health influ-
ences occupational attainment. In France,
salaried workers undergo a medical examina-
tion before starting a new job, and the
GAZEL cohort did not include individuals
who were severely ill when recruited by
EDF-GDF. However, less healthy individuals
were probably less likely to be promoted34:
in our study, 39% of male office clerks previ-
ously held a manual occupation and may
have switched to an office-based job for
health reasons. Furthermore, occupational
class and work characteristics were less
strongly associated with sickness absence
among participants who had not experienced
sickness absence during the preceding year,
which, along with findings from other popu-
lations, suggests that both health-related se-
lection and social causation contribute to oc-
cupational class health disparities.34–36

Additional longitudinal studies are needed to
disentangle the role of these 2 processes.

Conclusions
In the GAZEL study, work conditions ac-

count for approximately 20% of occupational
class differences in sickness absence. Our
study did not include extremely disadvan-
taged workers, and our results probably un-
derestimate the effect of work on health-
related absenteeism among the general
population. Policies that decrease postural
constraints and job stress have the potential
to improve the health of men and women
who work in manual and clerical jobs and to
reduce the burden of sickness absence, partic-
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ularly when associated with musculoskeletal
problems and psychiatric reasons.
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