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Objectives The aim of this study was to examine the association of the discrepancy between externally and
self-assessed measures of work environment with long- and short-term sickness absence.

Methods The study population included 6997 middle-aged men and women from the Whitehall II cohort,
whose work characteristics were examined at baseline (1985-1988) through both an external evaluation and
self-report, with a follow-up of up to 13 years of sickness absence reporting from administrative records. The
primary exposure of interest was the discrepancy between measures of work stress for fast job pace, conflicting
demands, and decision latitude.

Results In mutually adjusted models, external measures of job characteristics were more strongly associated
with higher rates of sickness absence compared with self-assessed measures, for both lower frequency of fast
work pace and lower conflicting demands (ie “passive” levels). Individuals who self-reported higher frequencies
of fast work pace and conflicting demands than were reported through external assessment had higher rates of
short-term sickness absence [incident rate ratios (IRR) of 1.13 [95% confidence interval (95% CI) 1.11-1.15]
and IRR 1.14 (95% CI 1.11-1.16), respectively]. There was no difference in rates of sickness absence found for
decision latitude [IRR 1.02 (95% CI 1.00-1.04)].

Conclusions Our findings demonstrate that the discrepancy between externally and self-assessed job demand
measures have additional predictive power beyond each individual measure of job structure, which may be
related to the extent of cognitive and emotional processing of assessment questions as compared to decision

latitude measures.
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Job structure may relate to health, either through the
association with deleterious increases in stress or
through the beneficial promotion of an active work
environment (1, 2). The association of measures of
stress in the workplace (including conflicting demands,
work pace, and decision latitude) with health outcomes
has been demonstrated in a number of studies (3—10),
but there are several non-causal mechanisms that may
explain these associations including confounding by
negative affect, health behaviors, or social class in addi-
tion to reverse causation where individuals with underly-
ing poor health may rate their jobs as more stressful (11).

conflicting demand; decision latitude; demand—control; job discretion; job strain; measurement

The magnitude of the association between work
stress and health has varied depending on the method
used to measure work characteristics. In reviewing
the evidence for the impact of work characteristics on
health, several authors have called for a more careful
consideration of measurement methods. Job charac-
teristics have been evaluated by both self-report by
subject and evaluation external to subject. The self-
report method may be biased by the personal lens
through which the individual views the world (12, 13).
If unhealthy workers perceive their environments as
more stressful than they appear to be, objectively this
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would lead to confounded associations between works
stress measures and health outcomes. Evaluation exter-
nal to the subject usually involves a report either by a
direct observer of that person’s work environment or by
someone familiar with the particular job. Thus external
evaluation will not be impacted by attributes of the
individual performing a job, although they may arguably
have less sensitivity to subtle variations in exposures to
which individuals are subjected (12).

There has been a paucity of research into the relation-
ships between these different methods of assessment (14,
15), while at the same time it has been acknowledged that
objective and subjective measures have unique and often
complementary strengths and limitations (11, 16). In part
to guide structural interventions in the workplace, there
is an interest in evaluating the aspects of job stress that
are associated specifically with a job, rather than with the
workers who occupy that particular job. The concept of
“shared job strain” was initially evaluated by estimating a
latent variable to determine aspects of job stress that were
shared by different types of individuals who occupied
the same type of job (17). Alternatively, the discrepancy
between self-report and objectively measured variables
can be interpreted as characteristics perceived by individ-
uals beyond what objectively exists in the structure of the
job. This may be particularly salient for items that require
a greater degree of cognitive and emotional processing,
which is likely to be greater for the appraisal of stressors
as compared to resources (11). Thus, the discrepancy
between subjective and objective measures may itself be
associated with sickness absence because the discrepancy
may relate to individual characteristics associated with
risk for sickness absences that are not caused by job struc-
ture. In contrast, there may be little additional predictive
power of subjective (self-report) descriptions of a job
environment beyond objective (externally assessed) job
environment measures because the differences in percep-
tion of the work structure may be random measurement
errors and not related to health.

In this study, we aim to investigate the association
between self-report and externally-assessed work char-
acteristics and rates of short- and long-term sickness
absence using extended follow-up to earlier reports from
the Whitehall II study (8, 9). We aim to investigate (i)
whether each measure predicts rates of sickness absence
independently and (ii) if the discrepancies between self-
report and externally assessed measures of the work
environment predict future rates of sickness absence.
A substantial difference in rates of sickness absence
by discrepancy implies that objective and subjective
measures of the work stress environment are subject
to measurement error. This measurement error is most
likely due to either (i) differences in subject perceptions
that are related to sickness absence or (ii) accuracy of
the external measurement of the work environment. We
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hypothesize that due to greater evidence from the lit-
erature about the direction of the bias through which an
individual perceives their environment, the most likely
interpretation of positive findings is that negative per-
ceptions of the work environment also lead to increased
sickness absence.

Methods

Study population

The Whitehall II study is a cohort of civil servants that
was established between 1985—-1988 (phase 1) (18). All
non-industrial civil servants aged 35-55 years working
in the London offices of 20 departments were sent an
introductory letter and screening questionnaire and were
offered a screening examination for cardiovascular dis-
ease. The overall response rate was 73% (74% for men,
71% for women). Of the 10 308 civil servants participat-
ing in phase one, 7830 continued to be enrolled by phase
5 (1997-2000). Because not all jobs were evaluated by
external evaluators, the final analytic sample of indi-
viduals was N=6997 for work pace and decision latitude
and N=6400 for conflicting demands (respectively 89%
and 82% of individuals remaining in the cohort at phase
5). Mean follow-up time was 7.5 years.

Sickness absence data

Computerized sickness absence records to the end of
December 1998 were obtained from the civil service
pay centers. For spells of <7 calendar days (short spells),
reason for absence was based on self-report. For spells
of >7 calendar days (long spells), a medical certificate
was required.

The total number of short spells was 43 796 for men
and 26 893 for women (an average of 1.2 and 1.8 short
spells per person-year respectively). The total number
of long spells was 4607 for men and 4213 for women
(an average of 0.12 and 0.28 long spells per person-year,
respectively).

Work characteristics

We focused on conflicting demands, work pace, and
decision latitude as measures of the work environment
as these factors were measured through both self-report
and external assessment in phase 1 (1985-1988). First,
each participant provided self-report work characteris-
tics in the baseline questionnaire. The following ques-
tions were used to measure (i) conflicting demands, (ii)
work pace and (iii) decision latitude: (i) “Do different
groups at work demand things from you that you think



are hard to combine?” (ii) “Do you have to work fast?”
(iii) “T have a good deal of say in decisions about work”.
Possible responses were: “often”, “sometimes”, “sel-
dom” and “almost never”.

The second distinct measurement of the work envi-
ronment was external assessments of each job by indi-
viduals familiar with the tasks, responsibilities, and
pressures of each specific job. In 18 of the 20 depart-
ments that were part of the Whitehall II cohort, 140
personnel managers assessed different items for each
job title in phase 1 (1985-1988). The three questions
used for this analysis (each rated on a scale of 1-12)
were (i) “How often do different groups at work demand
things which are difficult to combine?” (ii) “How often
does the job involve working very fast?” and (iii) “How
often does the job permit complete discretion and inde-
pendence in determining how, and when, the work is to
be done?” Personnel managers were well suited to this
task since they recruit and supervise staff in a number
of jobs in different grades and thus are familiar with a
relatively wide range of work environments. To validate
the objective assessment, a random sample of 710 jobs
was rated independently by two personnel managers.
The agreement between the external assessments of the
same jobs as measured by weighted kappa estimates was
reasonably good (kappa=0.49-0.51).

Other measures

Information on social, demographic, baseline health,
and health behaviors were obtained from a self-com-
pleted questionnaire at baseline (18). Negative affect
was assessed using the negative affect subscale of the
affect balance scale (19). Health behavior data included:
cigarette smoking (“never smokers”, “ex-smokers”,
and “current smokers”), exercise (>1.5 or <1.5 hours
of moderate or vigorous exercise per week), alcohol
consumption (men who drink >2 times/week and have
220 units per week and women who drink >2 times/
week and have >10 units per week as compared to all
others), diet (combined frequency of milk, bread, fruit,
and vegetable consumption) and body mass index (BMI)
(BMI <30, 230 kg/m?).

Statistical analysis

For each individual, the numbers of short and long spells
of sickness absence were calculated and the length of
follow-up was measured in person-years. Rates of sick-
ness absence are expressed per 100 person-years and
were standardized using the following age categories:
35-39, 40-44, 4549 and 50-55 years.

Poisson regression analyses were conducted to deter-
mine whether baseline externally assessed work char-
acteristics predicted age-adjusted short- and long-term
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sickness absence during follow-up. Both self-report and
externally assessed measures were divided into tertiles
by distribution, ensuring equal variance for both trans-
formed measures.

With respect to each of the three elements of the
work environment that we investigated, we created
three categories of individuals: (i) those whose external
and self-report levels were in the same tertile (“equal”),
(i1) those who self-reported a higher level than was
assessed for their job externally (“higher self-report™)
and (iii) those who self-reported a lower frequency than
was assessed for their job externally (“higher external
report”). We created indicator variables for each of these
categories for our analyses. However, when modeling
external, self-report, and an interaction term in the same
model (table 2), we used these three category variables
as continuous in order to have more power to model the
interaction. We found no substantial differences in effect
estimates by gender in stratified models, so results from
combined models are presented (controlling for gender).

Poisson regressions were conducted using Stata 6.0
(Stata Corp, College Station, TX, USA), age standard-
ization was done using R 1.6.2 (20). All other analyses
were conducted using SAS version 6.12 for windows
(SAS Institute, Cary, NC, USA).

Results

Table 1 shows the association between externally
assessed measures of work characteristics and sickness
absence. A lower frequency of conflicting demands,
a lower frequency of fast work pace, and lower fre-
quency of decision latitude predict higher rates of
short- and long-term sickness absence after control-
ling for potential confounding variables, although the
associations are somewhat attenuated by controlling for
civil service grade. Similar results were obtained when
job characteristics were assessed through self-report,
although they were in general higher for self-reported
data (results not shown).

The Pearson correlation between self-report and
externally assessed measures was 0.18 for conflicting
demands, 0.20 for fast work pace, and 0.34 for decision
latitude (all associations were P<0.01).

Figure 1 shows age-standardized rates [and 95% con-
fidence intervals (95% CI)] of sickness absence, stratified
by tertiles of self-report measurements and externally
assessed measurements. This figure allows an examina-
tion of how each type (externally or self-assessed) var-
ies within categories of the other. For both conflicting
demands and work pace, short- and long-term sickness
absence rates are generally more strongly associated
with increasing externally measured scores. For decision
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Table 1. Short- and long—term sickness absence predicted by externally assessed work characteristics. Incident rate ratios (IRR) and
95% confidence intervals (95% ClI) estimated from Poisson regression. All models include gender.

Age? Age 2 and car and Age 2 and civil Age 2 and Age  and Age &, car and
home ownership service grade © baseline health ¢ health behaviors ¢ home ownership,
grade ®, and
negative affect
IRR 95% Cl IRR 95% Cl IRR 95% Cl IRR 95% Cl IRR 95% Cl IRR 95% Cl
Conflicting
demands
Short-term
Low 1.00 1.00 1.00 1.00 1.00 1.00
Medium 0.77  0.76-0.78 078 077-080 083 086-0.89 080 0.78-082 079 0.77-0.80 0.87 0.85-0.89
High 0.58 0.57-0.59 0.61 060-062 075 0.73-0.76 064 0.63-066 059 0.58-060 076  0.75-0.78
Long-term
Low 1.00 1.00 1.00 1.00 1.00 1.00
Medium 0.77  0.73-0.81 079 075083 091 086-095 080 0.76-085 081 0.77-0.85 0.90 0.85-0.96
High 0.63  0.60-0.66 0.66 063-0.70 083 0.78-0.87 069 0.65-0.73 0.67 0-63-0.70 0.85 0.80-0.89
Work pace
Short-term
Low 1.00 1.00 1.00 1.00 1.00 1.00
Medium 0.76  0.75-0.77 078 077080 092 090-0.94 081 0.79-082 078 0.77-0.80 0.95 0.93-0.97
High 0.59 0.58-0.60 0.61 060-063 075 073-0.76 064 0.62-065 061 0.60-062 0.75 0.74-0.77
Long-term
Low 1.00 1.00 1.00 1.00 1.00 1.00
Medium 0.79 0.76-0.83 0.83 079087 097 093-1.03 084 0.79-088 084 0.80-0.88 1.01 0.95-1.07
High 0.64 0.60-0.67 0.67 063070 081 076-0.86 071 0.66-0.75 067 0.63-0.71 0.85 0.80-0.91
Decision
latitude
Short-term
High 1.00 1.00 1.00 1.00 1.00 1.00
Medium 140 1.37-1.42 138 135141 120 118123 132 129-135 139 136-142 1.21 1.18-1.23
Low 190 1.86-1.94 178 174182 121 118124 171 168176 181 1.77-1.85 118 1.15-1.22
Long-term
High 1.00 1.00 1.00 1.00 1.00 1.00
Medium 1.33  1.25-1.41 131 124139 113 1.07120 120 1.12-1.29 132 1.24-140 110 1.03-1.18
Low 191  1.81-2.03 180 1.70-1.91 121 113129 166 155-1.77 176 1-66-187 1.12 1.04-1.21

aCategories of age are 35-39, 40-44, 45-49, 50-55 years at baseline.
b Civil service grade includes six levels.

¢ Baseline health includes long—term iliness, diabetes and self-rated health over the past year.
4 Health behaviors includes exercise, smoking, diet, alcohol and body mass index.

latitude, however, both subjective and objective measures
are associated with short- and long-term sickness absence
with approximately equal strength.

Table 2 presents model estimates when both exter-
nally and self-assessed measures are included in the
same model, along with an interaction term. After
adjusting for potential confounding variables, this table
shows consistent results with what was illustrated in fig-
ure 1. That is, in mutually adjusted models (ie, both self-
and externally assessed measures), externally assessed
measures of conflicting demands and fast work pace are
more strongly associated with incident rates of sickness
absence. Both types of sickness absence are associated
with decision latitude, but after adjusting for car and
home ownership, civil service grade and negative affect,
there is no association. Interaction terms are generally
either non-significant or of a very small magnitude,
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suggesting that within levels of one type of measure (eg,
self-assessed), there are no substantial differences in the
other (eg, externally assessed).

Individuals who self-report more frequent levels
of fast work pace and conflicting demands than were
suggested through the external evaluation have sig-
nificantly higher rates of short-term sickness absence
when compared to individuals with higher externally
assessed or equal measures (table 3). Higher self-
report frequency of pace also predicts higher rates of
long-term sickness absence. The magnitude of associa-
tion changes little after controlling for possible con-
founders, although there is some attenuation for higher-
self report after controlling for civil service grade. A
discrepancy between external and self-report of con-
flicting demands does not consistently predict higher
rates of long-term sickness absence. Discrepancies
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Figure 1. Age-standardized rates of sickness absence per 100 person-years, comparing external assessmentand self-report measures, 95% confidence

interval shown as vertical lines.

in measures of decision latitude have only a slight or
non-significant effect on predicting short- or long-term
sickness absence.

Discussion

The aim of this study was to explore the relationship
between two different methods of measuring the psy-
chosocial work environment (self-report and external
assessment) and assess whether discrepancies between
these measurements were correlated with long- and
short-term sickness absence. We found that on their
own, both externally assessed and self-reported high
frequency of conflicting demands, fast work pace and
high job discretion were all associated with decreased
long- and short-term sickness absence. We found that
in regression models adjusted simultaneously for self-
and externally assessed workplace measures, the latter

measures were more strongly associated than self-report
measures with sickness absence for frequency of con-
flicting demands and fast work pace. Our results also
show that individuals who self-report higher levels
of pace and conflicting demands than were suggested
through the external evaluation (ie, higher self-report)
had higher rates of short-term sickness absence, and
for work pace also higher rates of long-term sickness
absence, although this affect was somewhat attenuated
after controlling for civil service grade.

The main effect results (table 1) were similar in
direction and magnitude to earlier investigations of
the Whitehall II cohort (8, 9) and results from other
white-collar populations. The association of high fast
work pace and high conflicting demands with less
sickness absence may be due to the fact that this is a
white-collar population and these work characteristics
may be associated with a detrimental “passive” work
environment (2, 8, 9). A further possibility is that there
is more pressure to be present at work for individuals
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Table 2. Short- and long-term sickness absence: Incident rate ratios (IRR) and 95% confidence intervals (95% CI) from models contain-
ing both external and self-report measures and an interaction term. All models include gender.

Age ?, external measure, self-report measure,
external-self-report interaction

Age ?, external measure, self-report measure,
external—self-report interaction, car and home ownership,
civil service grade °, negative affect

External Self-report External-self- External Self-report External-self-
report interaction report interaction
IRR 95% Cl IRR 95% Cl IRR 95% Cl IRR 95% Cl IRR 95% Cl IRR 95% Cl
Conflicting
demands
Short-term 0.79 0.78-0.80  1.02 1.01-1.04 0.93 0.92-0.95 093 0.92-0.95 115 113-117 093 0.92-0.94
Long-term 0.73 0.70-0.76 0.76 0.73-0.81 112 1 117 090 0.86-0.94 0.90 0.85-095 110 1.05-1.15
Work pace
Short-term 0.81 0.79-083 0.93 0.92-095 095 0.94-097 0.91  0.89-093 0.98 0.96-1.00 0.98 0.96-0.99
Long-term 0.78 0.74-082 0.97 0.93-1.01 099 096-1.04 0.90 0.85-0.96 1.05 1.00-1.12 1.04 0.99-1.09
Decision
latitude
Short-term 0.78 0.77-0.80 0.80 0.79-0.81 0.97 0.96-0.98 096 0.94-0.98 0.97 0.96-0.99 0.98 0.97-1.00
Long-term 0.77 0.73-0.81 0.81 0.78-0.83 0.94 0.90-0.97 1.00 0.94-1.07 1.04 1.00-1.09 095 0.92-0.99

a Categories of age are 35-39, 40-44, 45-49, 50-55 years at baseline;
b Civil service grade includes six levels.

in jobs where there are more frequent conflicting
demands and more often a fast work pace — that these
individuals have higher levels of “sickness presentee-
ism” (ie, being at work when sick) (21).

The results for mutually adjusted models (table 2)
generally confirm the descriptive presentation shown
in the figure — that for both of the demand variables,
external evaluation was associated with greater differ-
ences in sickness absence than the self-report measures.
The most direct interpretation of this finding is that
objective characteristics of the job, those not part of
the subject’s perception or evaluation, matter most for
sickness absence. As we described in the results section,
the correlation between externally and self-assessed
decision latitude was much higher than for the other
measures, thus each measure did not provide as much
unique information, in part likely due to this question
involving less individual interpretation (11).

There are three potential explanations for the sig-
nificant association of discrepancies between self- and
externally assessed measures of conflicting demands
and fast work pace (but not decision latitude) with
short- and long-term sickness absence (table 3). First,
these associations may be due to residual confounding by
socioeconomic status. However, this is unlikely because
estimates of association do not change substantially after
controlling for three measures of socioeconomic status.
A second explanation is that discrepancy represents the
difference between how people actually do their jobs and
how the job is structured. For example, if an individual
frequently works at a more rapid pace than is typically
required of that job, that individual would be classified
as higher self-report for job pace. This higher pace could

454  Scand J Work Environ Health 2010, vol 36, no 6

be because of choice of the individual or due to pressure
from supervisors to work at a faster pace, and either
of these may result in more sickness absence. Third,
individuals who have a perception of more conflict-
ing demands or having to work at a more rapid work
pace, beyond the externally assessed level, may be at
risk for increased sickness absence. This last possibil-
ity implies that discrepancy indicates a characteristic of
the individual that may relate to sickness absence. It is
unlikely, however, that this is strongly related to negative
affect because controlling for this does not meaningfully
change estimates of association. A contrast in our find-
ings is that while there is a positive association between
higher self-reported fast pace and conflicting demands
and sickness absence (table 3), there is a negative asso-
ciation with the main effects (table 1). That is, higher
levels of the main effects are associated with lower lev-
els of sickness absence, while self-reporting relatively
higher levels results in more frequent sickness absence.
One possible reason for this is that actual demands above
a certain level of job structure may be hazardous to
mental or physical health. Alternatively, the discrepancy
may capture a lack of “person—environment fit”, a theory
that posits work demands must be matched with an indi-
vidual’s ability to meet these demands (22). The effects
of measurement methods of the work environment and
discrepancies have not been previously examined with
respect to sickness absence, but several studies have
examined this in relation to blood pressure. Greiner et al
(23) found that among bus drivers, individuals who had
low self-reported levels yet higher externally measured
levels of stress had the highest levels of blood pressure.
Netterstrom & Suadicani (24) found that bus drivers
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Table 3. Short- and long-term sickness absence: Incident rate ratios (IRR) and 95% confidence intervals (95% ClI) for individuals with
higher self-report versus equal measures and higher external report versus equal measures. All models include gender..

Age ? Age ? and car and Age 2 and civil Age 2 and baseline Age 2 and health Age 2, car and
home owner service grade ® health ¢ behaviors ¢ home ownership,
civil service
grade ° and
negative affect
IRR 95% Cl IRR 95% Cl IRR 95% Cl IRR 95% Cl IRR 95% Cl IRR 95% Cl
Conflicting demands
Short-term
Higher self-report 115 113118 119 116121 117 115120 116 113118 117 114119 114 111116
Equal 1.00 1.00 1.00 1.00 1.00 1.00
Higher external 0.77 076079 081 07908 0.86 085083 082 0.80-083 078 0.77-0.80 0.80 0.79-0.82
report
Long-term
Higher self-report 0.90 08509 095 089-1.02 092 087-098 094 0.87-1.01 092 0.86-098 0.92 0.85-0.98
Equal 1.00 1.00 1.00 1.00 1.00 1.00
Higher external 0.76 0.73-080 0.82 084-092 0.88 084092 083 0.78-0.88 0.79 0.75-0.83 0.80 0.75-0.85
report
Work pace
Short-term
Higher self-report 119 117121 116 114118 1.08 106110 110 1.08-1.13 117 114119 113 111115
Equal 1.00 1.00 1.00 1.00 1.00 1.00
Higher external 091 089092 092 090094 092 091-094 089 0.87-090 0.79 0.77-0.80 0.89 0.88-0.91
report
Long-term
Higher self-report 118 113124 116 110121 1.06 101111 110 1.04-1.16 092 0.86-098 1.12 1.06-1.18
Equal 1.00 1.00 1.00 1.00 1.00 1.00
Higher 0.85 0.80-090 087 082092 087 083092 084 079090 079 0.75-0.83 0.85 0.80-0.90
external-report
Decision latitude
Short-term
Higher self-report 1.04 1.031.06 103 101-1.05 099 097-1.00 1.03 1.01-1.05 1.04 1.02-1.05 1.02 1.00-1.04
Equal 1.00 1.00 1.00 1.00 1.00 1.00
Higher external 1.00 098-1.02 099 097-1.01 094 092-09% 099 097-1.02 1.02 0.99-1.04 1.00 0.98-1.03
report
Long-term
Higher self-report 1.10 1.05-1.15 1.09 104113 1.03 099108 1.09 1.03-1.15 110 1.05-1.16 1.09 1.03-1.15
Equal 1.00 1.00 1.00 1.00 1.00 1.00
Higher external 1.06 1.00-1.13 1.07 093-1.05 099 093105 100 097-1.08 1.07 1.00-1.14 1.02 095-1.10
report

2 Categories of age are 35-39, 40-44, 45-49, 50-55 years at baseline;
b Civil service grade includes six levels.

¢ Baseline health includes long—term ilness, diabetes and self-rated health over the past year.
4 Health behaviors includes exercise, smoking, diet, alcohol and body mass index.

who worked in high traffic intensity — yet had high job
satisfaction — had an increased risk of ischemic heart
disease as compared to those working in the same envi-
ronment but with a low degree of job satisfaction. These
contrasts with our findings may be due to: (i) the differ-
ent outcomes examined (sickness absence versus blood
pressure), (ii) the different populations (office workers
versus bus drivers), or (iii) the different measures of
stress exposures measured. Future work is needed to
understand which of these reasons is most relevant for
our divergent findings.

There are several strengths in using the Whitehall 11
cohort to address our questions. The external evaluations

were performed without reference to a specific indi-
vidual, but were still specific to that individual’s job.
This provides greater specificity than inferred measures
such as job matrixes. This cohort also had records of
both long- and short-term sickness absence. Short-term
sickness absence may be regarded as a coping behavior
in reaction to sickness, symptoms, and work and life
stresses (21), reflecting an individual’s perception of
her/his own health. In contrast, long-term sickness
absence is medically certified and thus more indicative
of a medically recognized disease. While long-term
sickness absence is not always associated with physi-
cal pathology (22), other investigations in this cohort
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have shown that long-term sickness absence is strongly
associated with mortality (23).

This study also has several limitations. For the
purposes of this study only three questions that were
similar between external and self-report were avail-
able for analysis (8, 9). Additional questions assessing
each construct of workplace environment would likely
lead to less measurement error and less bias of our
results toward null associations. External measure-
ments assessed the actual job, not the individual work-
ing, as is the case with the direct observation method
of workers that is often used (25). External observer
ratings have several limitations: (i) limited time of
observation, (ii) inobservability of mental processes
and (iii) effects of observation on work behavior (11),
of which only the second applies to the supervisor
ratings used in this study. However, a further disad-
vantage of supervisor ratings is that it may be a less
precise measurement of an individual’s work environ-
ment since the individual him- or herself was never
observed. Supporting this possibility is the fact that
the kappas of agreement of external reviewers are only
moderate. A study of blue-collar mill workers indicates
that experienced fellow workers may provide more
reliable estimates of the psychosocial work conditions
(25). External environment evaluators may also have
had their own specific biases. External measurements
were taken only at baseline, although we used up to 13
years of follow-up sickness absence data. This would
most likely result in a bias towards the null if the struc-
ture of jobs changed for study participants. Although
we used both job grade and car and home ownership
to control for confounding by social class, the possi-
bility of residual confounding remains. There has also
been sample attrition in the Whitehall II cohort, and
follow-up is less likely for older and lower job level
participants, however analyses conducted with 7 years
of follow-up time were similar (results not shown).
Other limitations of our findings are the ceiling and
floor effects present when calculating discrepancies.

There are a number of ways in which future work
could differentiate between the interpretations of the
meaning of discrepancy between self-rated and objective
measures. First, studies should investigate discrepancy
in relation to more objective health outcomes such as
biomarkers or physician-diagnosed disease or even
death. Future studies of the work environment may
also benefit from self-report questions that are less
influenced by individual perceptions (26) and utilize
novel methods for incorporating multiple sources of
observation (27) that ensures an accurate capture of the
actual circumstances of the structured working condi-
tions. It may also be useful to consider how discrepancy
between types of measures depends on categories of
interaction between demand and control aspects of the
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work environment (eg, individuals in “passive” jobs)
(1, 5). In addition, the exploration of alternative causal
structures — for example that discrepancy as a construct
is not independent of objective and subjective measures
— is important for ensuring that our results are not due
to confounding. Only with such advances will we be
able to differentiate between individual and structural
explanations for the association of work characteristics
with health outcomes.
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