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Abstract
Background

Previous studies show that sickness absence predicts health, but it is unclear whether this association is persistent over time and
whether specific diseases underlie long-term associations. The aim of this study was to investigate overall and diagnosis-specific
sickness absences as predictor s of sustained sub-optimal health.

Methods

Prospective occupational cohort study of 15,320 employees (73% men) aged 37 to 51. Sickness absence recordsin 1990-1992, including
13 diagnostic categories, wer e examined in relation to self-rated health measured annually for the years 1993-2006.

Results

3,385 employees (22%) had >30 days of sickness absence and 5,564 (36%) 1-30 days during the 3-year exposure window.
Repeated-measures logistic regression analysis adjusted for age, sex, occupational status and chronic diseases show employees with
>30 absence days, compared to those with no absences, had 2.14 (95% CI 2.00-2.29) times higher odds for suboptimal health over the
14 years of follow-up. Retirement did not dilute this association. 9 sickness absence diagnostic categories, such as diseases of the
nervous, circulatory, metabolic, musculoskeletal, sensory and gastro-intestinal systems, cancer, mental disorders and external causes,
independently predicted increased risk of sustained sub-optimal health.

Conclusions

Thereis aremarkably persistent association between sickness absence and future long-term self-rated health status for the majority
of diagnostic categories for sickness absence. This suggests that the association between sickness absence and health is ubiquitous and
not driven by alimited number of rare and severe diseases.

Author Keywor ds Sickness absence, sdlf-rated health, longitudinal, multi-level, occupational

INTRODUCTION

High levels of sickness absence are associated with increased prevalence of chronic conditions and also predict future health
outcomes, such as early retirement on medical grounds and mortality.1 -6 It has been hypothesised that the associations between sickness
absence and health are driven by a range of common and general health problems and not only by rare and severe conditions in a small
minority.3 If thisrealy is the case, sickness absence in general, as well as common causes of sickness absence, should predict long-term
health problems, persisting over severa years.

To date only two large-scale cohort studies appear to have examined whether the association between all-cause sickness absence and
health is ubiquitous, or is driven by specific diagnostic categories for sickness absence. Findings from the British Whitehall Il cohort and
the French GAZEL cohort show increased mortality rates among employees who take sick leave for common diagnostic categories, such
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as mental disorders, respiratory diseases and circulatory diseases.5 ,6 However, the predictive value of diagnosis-specific sickness absence
in relation to long-term health remains unclear, as repeated measurements of health over an extended follow-up period would be needed to
examine thisissue.

Data from GAZEL, an ongoing large-scale prospective study of employees from the French national gas and electricity company,7
enabled us to examine the association between sickness absence and sub-optimal self-rated health over an extended period. A particular
strength of the GAZEL study is physician-certified sickness absence data from company registers followed by 14 repeated annual
measurements of self-rated health to date. Self-rated-health, a single-item measure of health status in which individuals are asked to rate
their own health, has been shown to be highly predictive of mortality in different settings,8 -9 including the GAZEL cohort.10 We
hypothesised that higher levels of sickness absence over an exposure window of three years would be associated with subsequent
sub-optimal self-rated health over repeated assessments. We also hypothesised that these associations would be observed in many
diagnostic categories, including the common categories, such as muscul oskeletal diseases and mental disorders.

METHODS
Study population

The GAZEL cohort was established in 1989 and is comprised of employees from the French national gas and electricity company:
Electricité de France-Gaz de France (EDF-GDF). 11 At baseline, 20,625 employees (73% men), aged 35-50, gave consent to participate.
The project uses an annual questionnaire to collect data on health, lifestyle, individual, familial, social and occupational factors, and life
events. Various sources within EDF-GDF provide additional dataon GAZEL participants, e.g. sickness absence.

Participants excluded from the analysis were those with <3 measurements for self-rated health between 1993 and 2006 inclusive (n=
3339), those retired prior to 1994 (n=1750), those with >700 days of sickness absence 1990-1992 (n=73), and those with missing data for
any of the baseline covariates (n=143). The resulting cohort consisted of 15,320 employees, who were employed between 1990 and 1992,
the sickness absence exposure period for this study, and who had three or more self-rated health measures over the follow-up period from
1993 to 2006.

Data on sickness absence

EDF-GDF workers receive their salary in full during a sick leave regardless of the length of the absence. Therefore, a medical
certificate is required for all sick leaves. Every absence spell is recorded and each sickness absence must be verified by a company
physician. All diagnoses are coded by company physicians using an abridged version of the International Classification of Diseases (ICD)
version 9. Company physicians may contact the employee’s treating physician to verify the diagnosis if required. The validity of the
sickness absence data has proved to be of high quality.12 ,13

We obtained computerised sickness absence records from 1 January 1990 to 31 December 1992 from EDF-GDF. These records
included the first and last dates of all absences. For each employee, we computed the total number of sick days for all absences which
began between January 1, 1990 and December 31, 1992. From this participants were categorised into one of the 3 following groups: 0
sickness absence days, 1-30 sickness absence days and >30 sickness absence days during the three-year exposure window. We chose >30
days of sickness absence in a 3 year period to represent a high level of sickness absence. Earlier reports have found an increased risk of
all-cause and cause-specific mortality among male and female employees with >15 recorded sickness absence days a year.4 We used
diagnoses in 13 ICD-9 chapters to study cause-specific associations. The chapters relating to injury, poisoning and external causes were
collapsed into one category, external causes. Spells of absence with a diagnosis that fell outside the 13 categories (diseases of the blood
and blood-forming organs, complications of pregnancy, congenital abnormalities, conditions originating in the perinatal period, and
symptoms, signs and ill-defined conditions) were classified as ‘Other’, and spells with no diagnosis were classified as ‘Diagnosis missing'.5
To beincluded as an absentee in a particular diagnostic category participants had to have at least one new sickness-absence spell for that
diagnosis during the three-year exposure window.

Data on self-rated health

Annual measures of self-rated health for the years 1993-2006 were used to measure sustained sub-optimal health subsequent to our
measure of sickness absence. Self-rated health was assessed by an overall rating of health on an 8-point scale (1 = very good....8 = very
poor). This measure was dichotomized as in earlier studies on this cohort, by categorising response scores 1 - 4 as good health and scores 5
- 8 as sub-optimal health.7

Covariates

Variables obtained from EDF-GDF company records included sex, age, occupational status, and the year of retirement. Data on
occupation before 1993 was derived from data supplied by the company and classified into higher (managers), intermediate (technical),
and lower (clerical and manual) grades, respectively, based on categorisations from the French National Statistics Institute.10 Because all
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pensions are paid by EDF-GDF, company data on retirement are comprehensive and accurate. Statutory age of retirement is between 55
and 60 years, depending on the type of job. Affirmative responses (yes) to a checklist of over 50 chronic conditions in the annual surveys
were used to identify the following chronic diseases and their timing: ischemic heart disease or stroke, asthma or bronchitis, rheumatoid
arthritis or osteoarthritis, cancer, and depression.7

Statistical methods

We examined self-rated health status from 1993 to 2006 in relation to sickness absence from 1990 to 1992. Because repeated
measurements of health status in the same person are correlated observations, we applied repeated-measures logistic regression analysis
with generalized estimating equations with autoregressive correlation structure.14 The generalized estimating equations method takes into
account the correlation between measurements of self-rated health within persons, and it does not exclude people with some missing
measurements on self-rated health. For the 3 categories of sickness absence (0 days, 1-30 days, >30 sickness absence days) observed
during the 1990-1992 exposure window, we calculated the overall and annual odds ratios (OR) for sub-optimal health and their 95%
confidence intervals (95% CI) for the time period 1993-2006. Annual estimates were derived from GEE-models including the interaction
term “sickness absence x year”. To examine the effect of missing data on the associations observed we repeated the analyses among the
participants with complete data on self-rated health for all 14 repeated measurements.

Subsequent analyses examined the odds ratios for suboptimal health by sickness absence diagnostic category (absence or no absence),
separately and simultaneously adjusted for sickness absence in al other categories, including those without classifiable diagnoses. The
improvement in predictive power for suboptimal health gained by using the sickness absence diagnostic categories rather than a simpler
model with no diagnostic categories was tested by using the likelihood ratio chi square test.

Sex differences in the sickness absence-health associations were tested by including the interaction term for sex and sickness absence
in the models. In further analyses we also examined whether the predictive ability of sickness absence (1990-1992) for subsegquent
sub-optimal health (1993-2006) was simply an artefact of the presence of high levels of sickness absence in certain individuals. Indeed,
sickness absence can show a repetitive pattern. In order to examine this possibility, we analysed the predictive associations between
sickness absence in 1990-1992 and sub-optimal health separately in the years before retirement (when sickness absence can occur) and in
the years after retirement (when sickness absence cannot occur).

All analyses were adjusted for age, sex, occupational status, the year of assessment of self-rated health (treated as a categorical
variable) and chronic diseases, treated as a time dependent covariates (disease in each year preceding the measurement of health). They
were conducted using the SAS 9.2 program.

RESULTS

In 1990-1992, altogether 387,066 days of sickness absence were recorded for the 15,320 participants. In al 42% of the participants
had no sickness absence in 1990-1992, 36% had 1-30 absence days and 22% more than 30 days (Table 1). Table 1 also shows that a high
number of absence days was more common among those in the lower occupational grades, in women and those with chronic diseases at
baseline. As expected, the proportion of participants reporting prevalent ischemic heart disease, stroke, muscul oskeletal disorder or cancer
was higher at the end of follow-up than at baseline. Accumulation of these diseases was not more common among those with a high
number of sickness absence days than among the other groups.

All-cause sickness absence

The median number of measurements of self-rated health during the follow-up was 13 (inter quartile range 11-14). As shown in Table
2, higher levels of all-cause sickness absence in 1990-1992 were associated with a greater likelihood of sub-optimal health in every
annual survey from 1993 to 2006. After adjustment for age, sex, occupationa grade and year of assessment of self-rated health the odds
ratio for sub-optimal health for employees with >30 absence days compared to those with no sickness absence was 2.9 in the first year and
was still 2.1 times in the 14th year of follow-up. Further adjustment for chronic diseases in the year preceding the assessment of
sub-optimal health attenuated these associations by 17-26%, but the odds ratios remained elevated, ranging from 1.8 to 2.5, depending on
the year. The adjusted odds ratio for sub-optimal health across the years 1993-2006 was 2.14 (95% CI 2.00-2.29) for those with more than
30 absence days and 1.29 (1.21-1.37) for those with 1-30 absence days. The association between sickness absence and subsequent
sub-optimal health did not vary substantially by sex, as indicated by the interaction term (p =0.072).

Repeating the analyses in a sub-cohort of the 7394 participants with complete data on self-rated health for all 14 years of follow-up (48
% of the total) replicated these findings (Table 2 ). The odds ratio for sub-optimal health adjusted for age, sex, occupational grade, year,
and chronic disease was 2.14 (1.93-2.37) for employees with more than 30 absence days and 1.32 (1.21-1.44) for those with 1-30 absence
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days compared to participants with no absence days. In analyses that were adjusted for sub-optimal health instead of chronic disease in the
year preceding the measurement of the outcome odds ratios were attenuated by 34%-43% compared to those adjusted for age, sex,
occupational grade and year only: 1.80 (1.67-1.95) for >30 absence days and 1.25 (1.16-1.33) for 1-30 absence days.

Diagnostic categories of sickness absence

The distribution of sickness absences in 1990-1992 by diagnostic category is shown in Table 3. To be included as an absentee in a
particular diagnostic category, participants had to have at least one new sick leave for that diagnosis during the three-year exposure
window. Although one third of the participants were missing a diagnosis for at least one sick leave, the proportion of the total number of
sick leave days missing a diagnosis was only 17%. Most days of sick |eave were taken in the categories musculoskeletal diseases (18%),
external causes (14%), and mental disorders (12%), followed by respiratory diseases (7%), diseases of the circulatory system (7%), and
gastrointestinal diseases (6%). Of al sick |eave days, 64% were attributable to these categories.

Table 3 also shows that the odds ratios for sub-optimal health in 1993-2006 were significantly higher for participants with any spell
for specific diagnosis in almost all diagnostic categories compared to those with no absence in the corresponding category, adjusted for
age, sex, occupational grade, year, and chronic disease. Even when the associations were mutually adjusted for sickness absences in all
other diagnostic categories, the results remained essentially the same. Sickness absence with a diagnosis of disease of the nervous system,
circulatory system, metabolic system and mental disorders independently predicted a 1.5-1.8 greater likelihood of sub-optimal health in
the subsequent 14 years. The mutually adjusted odds ratios varied between 1.3-1.4 for diagnoses of cancer and diseases of the sense
organs, musculoskeletal system, and gastro-intestinal system and were between 1.1 and 1.2 for respiratory diseases, diseases of the
gastro-intestinal system and external causes. The only diagnostic categories not independently associated with later sub-optimal health
were infections and diseases of the skin. All associations between sub-optimal health and sickness absence by diagnostic category were
independent of sex, as indicated by non-significant p -values for sex interactions. The only exception was cancer [fully adjusted OR 1.76
(95% CI 1.32-2.34) in men and 1.27 (1.05-1.53) in women; test of interaction p <0.0001]. The comparison of models with and without
sickness absence diagnoses indicated that inclusion of diagnoses improved the prediction of suboptimal health (p for improvement in chi
square <0.0001).

Predictive associations after retirement

During the follow-up, 87% of all participants retired, almost half during 1995-1999 and the rest between 2000 and 2006. The
association between sickness absence and sub-optimal health, adjusted for age, sex, grade, year and chronic disease, was analysed before
and after retirement. Before retirement, the odds ratio for sub-optimal health was 2.37 (2.20-2.56) for participants with more than 30
absence days and 1.36 (1.27-1.45) for those with 1-30 absence days. The corresponding odds ratios in the years after retirement were 1.84
(1.67-2.03) and 1.20 (1.10-1.31), respectively.

Table 4 presents the associations between diagnostic categories of sickness absence and sub-optimal health before and after retirement
in analysis adjusted for age, sex, occupational grade, year, chronic disease and all other diagnostic categories of sickness absence. Odds
ratios for sub-optimal health in most diagnostic categories were slightly higher in the years before retirement than in the years after
retirement. However, a significantly increased likelihood of sub-optimal health after retirement was observed for 9 of the 14 diagnostic
categories studied. The strongest associations with sub-optimal health after retirement were found for sickness absences due to disease of
the nervous system, circulatory system, and metabolic system.

DISCUSSION

To our knowledge, thisis the first study to examine the long-term associations between sickness absence and subsequent health status.
We found a remarkably persistent association between the number of sickness absence days and sub-optimal self-rated health measured
every year over afollow-up period of 14 years. Compared to employees who had no sickness absence, the odds of sub-optimal health were
over 2 times higher among those with a high number of sickness absence days (>30 days) during the 3-year observation window. This
association was robust to adjustments for age, sex, occupational grade and chronic disease, and was observed in the years before and after
retirement. The results suggest a dose-response pattern in that a lower but still detectable risk was also observed for those with 1-30
absence days over the baseline exposure window. Importantly, the increased risk of sub-optimal health was observable not only in relation
to rare and severe diseases leading to sickness absence but also in common diagnostic categories for sickness absence, such as
muscul oskeletal diseases and mental disorders.

Self-rated health is one of the most widely used general measures of health status (15) and in prospective epidemiological studies it
has consistently been linked with a number of important medical endpoints, such as morbidity, permanent disability, hospitalization and
all-cause and cause-specific mortality.3 ,7 , 8 , 16 -18 There is a close association between sub-optimal self-rated health and many
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diseases, with changes in perceived health moving in the same directions as changes in reported diseases.19 In line with this, poor or fair
self-rated health has been found to be particularly predictive for respondents with self-reported history of circulatory system diagnoses and
perception of symptoms, but not for respondents without symptoms or diagnoses.20

Our finding that high levels of sickness absence over an exposure window of three years can be used to detect individuals who
repeatedly rate their health status to be sub-optimal over the subsequent fourteen years, irrespective of prevalent and emerging chronic
disease, isimportant. In spite of the subjective component in sickness absence and the fact that it can be influenced by external conditions,
such data are routinely collected by employers and seem to be an exceptionally reliable predictor of long-term health trajectories among
employees. These findings are in agreement with prospective epidemiologica studies that have demonstrated an association between high
sickness absence levels and severe health outcomes.1 -8 Sickness absence has been found to be a more powerful predictor of all-cause
mortality than established self-reported health measures and available objective measures of specific physical illnesses and medical
conditions,3 and including the diagnosis for sickness absence seems to improve the prediction of the risk of death.6 Sickness absence is
also a strong predictor of specific causes of death, such as cardiovascular disease, cancer, acohol-related causes and suicide,4 and a risk
marker for future disability retirement.1, 2,21, 22

In this study, sick leaves taken in the six most common categories - musculoskeletal diseases, external causes, mental disorders,
respiratory diseases, circulatory diseases, and gastrointestinal diseases - were predictive of sustained sub-optimal health status over the
subsequent 14 years, even after adjustment for prior health status. Only for respiratory diseases was this association substantially
attenuated on mutual adjustment for sickness absence in all other diagnostic categories. These findings support the interpretation that the
association between sickness absence and health is not driven by alimited number of diagnostic categories, but it is more ubiquitous, with
strong evidence of an association with sustained sub-optimal health for the majority of diagnostic categories of absence. This may partly
explain the very robust link between sickness absence and mortality which has been observed across different follow-up periods and which
held after deaths during the first years of follow-up were excluded.3 , 4

Our findings are in agreement with earlier research on diagnosis-specific sickness absence and mortality. An earlier study from the
GAZEL cohort found excess premature death among men and women taking sick leave with a diagnosis of mental disorders and among
men with a diagnosis of gastrointestinal and circulatory diseases. 5 Among British civil servants, excess premature death was found in
employees with a diagnosis of circulatory diseases, mental disorders, and respiratory diseases.6

We found no evidence of sex-differences in the association between sickness absence and subsequent self-rated health. This is an
interesting finding, as women not only rate their health status less favourably than men but also have more sickness absence.3, 4, 23
Studies of associations between sickness absence and mortality have found little difference between the sexes 3 -6 but studies of sex
differences in the association between self-rated health and mortality are mixed.16 Obviously, sex differences in health remain an
important issue for further studies.24 , 25

At least three limitations to this study are noteworthy. First, cohorts like GAZEL that follow the same individuals over an extended
time period are subject to a “healthy survivor” effect as participants with severe illnesses are more prone to drop out of the study over time.
26 Because sub-optimal health is correlated with many severe illnesses, those completely lost to follow-up might have had higher risk of
non-optimal health than their remaining counterparts. However, when the analyses were restricted to the 7394 participants (48% of the
total) for whom data on self-rated health were available for all 14 years of follow-up, the findings were almost identical. Thus we believe
that loss-to-follow-up is an unlikely source of major biasin this study.

Second, a range of chronic diseases are likely to underlie the remarkably persistent association between sickness absence and
non-optimal health. However, adjustment for self-reported pre-existing and emerging chronic conditions did not eliminate the association.
This suggests that preclinical disease may play arole, as measurements of biological risk factors were not available in this cohort. We
adjusted for abroad set of confounders and mediators; age, sex, occupationa grade, retirement and chronic disease. It is possible that other
factors such as personality traits or negative affectivity, may act as predisposing factors for health problems and illness behaviour.27 , 28
Such dispositions are not likely to change over time and this could explain why self-rated health scores remained sub-optimal over along
time. Further research on these and other factors are needed to identify mechanisms that explain the strength of all-cause and
diagnosi s-specific sickness absence in relation to predicting long-term health.

Third, the serial data for this study came from the French National Gas and Electricity company in which the personnel enjoy stability
of employment and good terms and conditions. Typically, they have civil servant status: they stay within the company their whole career
until their retirement between 55 and 60 years of age, and their pensions are paid by the company. More research is needed to affirm that
the results seen in this cohort would hold for other working populations and conditions of employment.

In conclusion, serial measurements in the GAZEL study provide strong evidence for the ability of all-cause and diagnosis-specific
sickness absence records to identify groups of employees at risk of long-term sub-optimal health. Our study supports the hypothesis that

sickness absence is not only a marker of contemporaneous health status but also a powerful predictor of sustained sub-optimal health
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resulting from a wide array of illnesses experienced by employees. Given that sickness absence records are collected routinely in many
workplaces, such datamay provide a useful tool for targeted interventions.

What isalready known on this subject

Previous studies show that sickness absence predicts health, but it is unclear whether this association is persistent over time and
whether specific diseases underlie long-term associations.

What does this study add

There is aremarkably persistent association between sickness absence and future long-term self-rated health status for the majority of
diagnostic categories for sickness absence.

This suggests that the association between sickness absence and health is ubiquitous and not driven by a limited number of rare and
severe diseases.

Given that sickness absence records are collected routinely in many workplaces, such data may provide a useful tool for targeted
interventions.
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Tablel

Descriptive statistics. Figures are numbers (percentages), unless otherwise stated

Sickness absence in 1990-1992

Baselinevariable Number of participants (%)  Total number of days(%)  Participants (%) with O days Participants (%) with 1-30 days Participants (%) with >30 days
Age, mean (SD) 44.8 (3.3 387066 45.2 (3.1) 44.6 (3.3) 44.4 (3.5)
Sex
Men 11185(73) 219133 (57) 5373 (48) 3902 (35) 1910 (17)
Women 4135 (27) 167933 (43) 998 (24) 1662 (40) 1475 (36)
Occupational grade
Higher 4552 (30) 47352 (12) 2727 (60) 1391 (31) 434 (9.5)
Intermediate 8513 (55) 227352 (59) 3147 (37) 3324 (39) 2042 (24)
Lower 2255 (15) 112362 (29) 497 (22) 849 (38) 909 (40)
Chronic diseases at baseline
Asthma, bronchitis 763 (5.0 28623 (7.4) 233 (31) 287 (38) 243 (32)
IHD, stroke 143 (0.9) 10457 (2.7) 30 (21) 43 (30) 70 (49)
Muscul oskeletal disorders 2285 (14.9) 96606 (25.0) 664 (29) 810 (35) 811 (36)
Cancer 71 (0.5) 9880 (2.6) 11 (16) 15 (21) 45 (63)
Depression 1228 (8.0) 78506 (20.3) 264 (22) 394 (32) 570 (46)
Chronic diseases at the end of follow-up
Asthma, bronchitis 828 (5.4) 30995 (8.0) 288 (35) 280 (34) 260 (31)
Ischemic heart disease, stroke 539 (3.5) 21413 (5.5) 203 (38) 167 (31) 169 (31)
Muscul oskeletal disorders 3449 (22.5) 122679 (31.7) 1102 (32) 1312 (38) 1035 (30)
Cancer 591 (3.9) 20569 (5.3) 228 (39) 207 (35) 156 (26)
Depression 1148 (7.5) 64282 (16.6) 260 (23) 396 (34) 492 (43)
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TABLE 2

Annual odds ratios (95% confidence intervals) for sub-optimal self-rated health in 1993-2006 by sickness absence 1990-1992.

Year of follow-up

Sickness absence in 1990-N of
1992 participants 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
All participants n=13372 n=13006 n=13319 n=13361 n=12801 n=12741 n=12722 n=12403 n=12671 n=12730 n=12898 n=12887 n=12690 n=12619
Model 1
0 days 6371 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1-30 days 5564 1.41(1.27-1.43 (1.28-1.43 (1.30-1.43 (1.29-1.35 (1.22- 1.25 (1.13-1.29 (1.16- 1.24 (1.10- 1.22 (1.08- 1.42 (1.26- 1.24 (1.10- 1.30 (1.16- 1.30 (1.15- 1.23 (1.09-
1.57) 1.58) 1.58) 1.58) 1.50) 1.39) 1.43) 1.40) 1.38) 1.60) 1.40) 1.46) 1.46) 1.38)
>30 days 3385 2.92 (2.61-2.76 (2.46- 2.58 (2.33- 2.56 (2.30- 2.34 (2.09- 2.23 (2.00-2.27 (2.03- 2.48 (2.19- 2.44 (2.16- 2.35 (2.07- 2.27 (2.00- 2.16 (1.92-2.23 (1.97- 2.08 (1.84-
3.27) 3.08) 2.87) 2.85) 2.62) 2.49) 2.54) 2.82) 2.76) 2.67) 2.57) 2.45) 2.53) 2.36)
Model 2
0 days 6371 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1-30 days 5564 1.36 (1.22-1.38 (1.24-1.39 (1.27-1.37 (1.24- 1.31 (1.18-1.21 (1.09- 1.25 (1.13- 1.21 (1.07- 1.18 (1.05- 1.39 (1.23-1.20 (1.07- 1.26 (1.12- 1.25 (1.11- 1.19 (1.06-
1.52) 1.53) 1.53) 1.51) 1.45) 1.34) 1.39) 1.37) 1.33) 1.56) 1.36) 1.42) 1.41) 1.35)
>30 days 3385 2.53(2.26-2.40 (2.14- 2.29 (2.06- 2.25 (2.02- 2.08 (1.85- 1.99 (1.78-2.01 (1.80- 2.23 (1.96- 2.19 (1.93-2.11 (1.86-2.04 (1.80- 1.92 (1.70- 1.99 (1.75- 1.82 (1.61~

Participants with no missing
data at follow-up

Model 2
0 days 3325
1-30 days 2740
>30 days 1329

2.84) 2.69) 2.54) 2.51) 2.33) 2.22) 2.25) 2.54) 2.48) 2.40) 2.32) 2.18) 2.26) 2.07)
n=7394 n=7394 n=7394 n=7394 n=7394 n=7394 n=7394 n=7394 n=7394 n=7394 n=7394 n=7394 n=7394 n=7394

1 1 1 1 1 1 1 1 1 1 1 1 1 1
1.40 (1.21- 1.49 (1.29- 1.35 (1.19- 1.47 (1.28- 1.32 (1.15- 1.29 (1.12- 1.37 (1.19- 1.29 (1.09- 1.23 (1.04- 1.32 (1.12- 1.19 (1.00- 1.31 (1.12- 1.30 (1.10- 1.16 (0.99-
1.63) 1.72) 1.53) 1.70) 1.53) 1.48) 1.58) 1.53) 1.45) 1.56) 1.41) 1.53) 1.53) 1.36)

2.58 (2.19- 2.42 (2.06- 2.11 (1.82- 2.39 (2.04- 2.06 (1.76- 2.02 (1.73- 2.05 (1.74- 2.20 (1.83- 2.34 (1.96- 2.09 (1.74- 2.02 (1.68- 1.87 (1.56- 2.07 (1.72- 1.75 (1.47-
3.03) 2.85) 2.45) 2.80) 2.43) 2.37) 2.41) 2.65) 2.79) 2.51) 2.43) 2.23) 2.49) 2.09)

Odds ratios and 95% confidence intervals are derived from a repeated measures logistic regression GEE analysis.

Model 1 adjusted for age, sex, and occupational grade.

Model 2 adjusted additionally for chronic diseases (ischemic heart disease or stroke, asthma or bronchitis, rheumatoid arthritis or osteoarthritis, cancer, and depression) as time-dependent covariates for
the year preceding the assessment of the outcome.
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TABLE 3

Odds ratios for overall sub-optimal self-rated health in 1993-2006 by sickness absence diagnosis.

Sub-optimal health in 1993-20067

adjusted for year

+ age, sex, grade and chronic disease

+ mutually adjusted

Diagnosis of sickness absence in 1990-1992 Number of participants (%) Total number of days(%) OR  (95% ClI) OR (95% ClI) OR (95% CI)
Infectious and parasitic diseases 183 (1.2) 4194 (1.1) 145 (1.16-1.81) 122 (0.98-1.51)
Cancer 354 (2.3) 20773 (5.4) 172 (1.46-2.02) 142 (1.21-1.66) 1.28 (1.09-1.51)
Endocrine, nutritional and metabolic diseases 142 (0.9) 4945 (1.3) 2.38 (1.87-3.02) 1.97 (1.56-2.48) 174 (1.38-2.19)
Mental disorders 1008 (6.6) 46644 (12.1) 245 (2.24-2.68) 1.76 (1.61-1.92) 147 (1.34-1.61)
Diseases of nervous system 95 (0.6) 4257 (1.1) 270 (1.98-3.67) 214 (1.57-2.92) 1.82 (1.30-2.54)
Diseases of sense organs 252 (1.6) 6850 (1.8) 171 (1.43-2.05) 1.52 (1.28-1.81) 1.34 (1.13-1.60)
Diseases of the gastro-intestinal system 1147 (7.5) 23284 (6.0) 166 (1.51-1.82) 144 (1.32-1.58) 123 (1.12-1.35)
Diseases of the circulatory system 643 (4.2) 25208 (6.5) 197 (1.75-2.22) 1.69 (1.51-1.89) 150 (1.34-1.68)
Diseases of the respiratory system 2292 (15.0) 28071 (7.3) 159 (1.48-1.70) 1.32 (1.24-1.41) 111 (1.03-1.19)
Diseases of the skin and subcutaneous tissue 154 (1.0) 2414 (0.6) 166 (1.31-2.12) 135 (1.08-1.70) 116  (0.92-1.46)
Diseases of the genitourinary system 615 (4.0) 18512 (4.8) 183 (1.63-2.07) 1.50 (1.34-1.69) 134 (1.19-1.51)
Diseases of musculoskeletal system 1922 (12.3) 69065 (17.8) 186 (1.73-2.00) 153 (1.43-1.64) 136  (1.19-1.46)
External causes 1400 (9.1) 55263 (14.3) 146 (1.34-1.59) 1.29 (1.19-1.40) 117 (1.08-1.27)
Other 767 (5.0) 11539 (3.0) 192 (1.73-2.13) 151 (1.36-1.67) 121  (1.09-1.35)
Diagnosis missing 5354 (34.9) 66047 (17.1) 152 (1.44-1.61) 131 (1.24-1.38) 1.22 (1.16-1.29)
To beincluded as an absentee in a particular diagnostic category, participants had to have at least one new sick leave for that diagnosis during the three-year exposure window.
The reference group for each diagnostic category is participants with no sickness absence for that specific diagnosis.
All interactions with sex were non-significant (p>0.05) except for cancer (p<0.0001).
T Derived from arepeated measures logistic regression GEE analysis.
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TABLE 4

Mutually adjusted odds ratios for overall sub-optimal self-rated health in 1993-2006 before and after retirement by sickness absence diagnosis 1990-19921 .

Sickness absence diagnosis 1990-1992

Sub-optimal health in the year s beforeretirement

Sub-optimal health in the year s after retirement

OR (95% CI) OR (95% CI)
Cancer 135 (1.13-1.61) 121 (0.96-1.52)
Endocrine, nutritional and metabolic diseases 1.88 (1.46-2.42) 153 (1.07-2.18)
Mental disorders 157 (1.40-1.73) 1.28 (1.11-1.47)
Diseases of nervous system 187 (1.29-2.69) 1.64 (1.02-2.65)
Diseases of sense organs 133 (1.11-1.60) 1.30 (0.99-1.71)
Diseases of the gastro-intestinal system 124 (1.12-1.38) 121 (1.06-1.38)
Diseases of the circulatory system 147 (1.29-1.68) 1.50 (1.29-1.75)
Diseases of the respiratory system 1.13 (1.04-1.22) 1.10 (0.99-1.21)
Diseases of the skin and subcutaneous tissue 1.05 (0.80-1.37) 1.32 (0.96-1.80)
Diseases of the genitourinary system 1.36 (1.20-1.55) 1.32 (1.10-1.57)
Diseases of muscul oskeletal system 144 (1.33-1.57) 1.27 (1.15-1.40)
External causes 119 (1.08-1.30) 1.15 (1.02-1.28)
Other 1.28 (1.14-1.44) 113 (0.96-1.33)
Diagnosis missing 1.28 (1.21-1.36) 1.13 (1.05-1.22)

To be included as an absentee in a particular diagnostic category, participants had to have at |east one new sick leave for that diagnosis during the three-year exposure window. The reference group for
each diagnostic category is participants with no sickness absence for that specific diagnosis.

T Derived from repeated measures logistic regression GEE analyses adjusted for sex, age, occupational grade, year, and chronic disease (IHD or stroke, asthma or bronchitis, rheumatoid arthritis or
osteoarthritis, cancer, and depression) as time-dependent covariates for the year preceding the assessment of the outcome.
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