Effect of retirement on major chronic conditions and fatigue:
French GAZEL occupational cohort study
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ABSTRACT
Objectives To determine, using longitudinal analyses, if
retirement is followed by a change in the risk of incident
chronic diseases, depressive symptoms, and fatigue.
Design Prospective study with repeat measures from
7 years before to 7 years after retirement.
Setting Large French occupational cohort (the GAZEL
study), 1989-2007.
Participants 11 246 men and 2858 women.
Main outcome measures Respiratory disease, diabetes,
coronary heart disease and stroke, mental fatigue, and
physical fatigue, measured annually by self report over
the 15 year observation period; depressive symptoms
measured at four time points.
Results The average number of repeat measurements per
participant was 12.1. Repeated measures logistic
regression with generalised estimating equations showed
that the cumulative prevalence of self reported respiratory
disease, diabetes, and coronary heart disease and stroke
increased with age, with no break in the trend around
retirement. In contrast, retirement was associated with a
substantial decrease in the prevalence of both mental
fatigue (odds ratio for fatigue one year after versus one
year before retirement 0.19, 95% confidence interval 0.18
to 0.21) and physical fatigue (0.27, 0.26 to 0.30). A major
decrease was also observed in depressive symptoms
(0.60, 0.53 to 0.67). The decrease in fatigue around
retirement was more pronounced among people with a
chronic disease before retirement.
Conclusions Longitudinal modelling of repeat data
showed that retirement did not change the risk of major
chronic diseases but was associated with a substantial
reduction in mental and physical fatigue and depressive
symptoms, particularly among people with chronic
diseases.
INTRODUCTION
Retirement is a major life transition that affects daily
activities, social relationships, and income and is
believed to have important consequences for health.1
However, empirical evidence on its effects on health
remains inconsistent. Some studies have suggested a
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beneficial effect, at least in some groups, others an
adverse effect, and still others no effect of retirement on
health.2-12 This lack of consistent evidence is problematic given the drive to raise the retirement age in
most developed countries.1
A major source of inconsistencies in the evidence is
methodology. As the prevalence of several chronic and
degenerative diseases increases with age, distinguishing the health effects of retirement from those of age
is difficult. Fortunately, recent developments in
longitudinal modelling provide an opportunity to
overcome this problem if multiple repeated measurements of health both before and after retirement are
available. Observations of longitudinal health trajectories that change at retirement would support a link
between retirement and health, whereas stable health
trajectories that continue without a break around
retirement would suggest that such a link is unlikely.
In this 15 year longitudinal analysis of repeated
health measurements, we examined the cumulative
prevalence of self reported coronary heart disease
and stroke, diabetes, and respiratory disease for each
of the seven years before retirement through to seven
years after statutory retirement. We also used yearly
measurements to assess trajectories of fatigue and
depressive symptoms during that period, as these states
are commonly presented in clinical practice and
known to be associated with the burden of work, disease, and mortality.13-22 To determine the effect of
retirement on health, we sought to examine whether
any change in these trajectories occurs at retirement.
METHODS
Study population
The GAZEL cohort was established in 1989 and comprises employees of the French national gas and electricity company: Electricité de France-Gaz de France
(EDF-GDF).23 At baseline, 20 624 employees (73%
men) aged 35-50 gave consent to participate. EDFGDF employees hold civil servant-like status that entails
job security and good opportunities for occupational
mobility. Typically, employees are hired when they
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Ascertainment of retirement
Data on official date of retirement, longstanding illness
or disability, and sickness absence came from company
records. Because all retirement pensions are paid by
EDF-GDF, company data on retirement are comprehensive and accurate, and less than 1% of the participants were lost to follow-up between 1989 and 2008.24
The statutory age of retirement is nominally between
55 and 60 years, depending on job type. For example,
the longer an employee has worked in a blue collar setting, the earlier he or she is allowed to retire. In the
1990s and early 2000s, a French government policy
allowed public sector employees to retire three to five
years earlier on a nearly full pension, further lowering
the de facto statutory retirement age, and some workers
can retire even earlier (for example, women with three
or more children can retire after 15 years of service).
Retirement on health grounds can be granted in the
event of longstanding illness or disability.
We defined the year and type of retirement according
to the first of the following events: receipt of an official
retirement pension (statutory retirement), longstanding
illness or disability, or more than 650 days of sickness
absence in two consecutive years. We excluded participants who retired because of longstanding illness or disability or through prolonged sickness absence (n=610)

Employees of EDF-GDF invited in 1989 (n=44 922)
Declined (n=24 298)
Volunteered and form GAZEL cohort (n=20 624)
Retired after 2006, still in work, left both company
and study, or died before retirement (n=1740)
Retired in 1990-2006 (n=18 884)
Excluded because of too many
missing questionnaires (n=4170)
Responded to questionnaire at least once
before and once after retirement (n=14 714)
Excluded because retired on health grounds (n=610)
Included in analyses (n=14 104)

Fig 1 | Flow chart describing selection of participants in study
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from the analytic sample, as previous research has
found that health trajectories for these groups are very
different from those of other retirees.25 26 We divided
age at retirement into categories of 54 years or under,
55 years, and 56 years or over.
Fatigue and depressive symptoms
We assessed mental and physical fatigue by using measures included in the annual questionnaires sent to all
participants each January from 1989 to 2007.23 The
questions were “Are you currently physically tired
(French: fatigué(e))?” and “Are you currently mentally
tired?” These questions used eight point visual analogue scales scored from 1 (not at all tired) to 8 (very
tired). To identify participants with fatigue, we dichotomised the response scores at approximately the upper
quintile (scores 6-8). We used all annual measurements
in a 15 year time window from the seventh year preceding retirement to the seventh year after retirement.
We measured depressive symptoms by using the
Center for Epidemiological Studies-Depression
(CES-D) scale in 1996, 1999, 2002, and 2005.27 This
scale includes 20 items with four response options
(coded 0 to 3) that describe symptoms and behaviours
characteristic of depressive disorder. Following previous research on validation of the French version of
the CES-D, we considered a score of 17 or higher for
men and 23 or higher for women to indicate depressive
symptoms and possible clinical depression.28 29
Chronic diseases
We used a checklist of various illnesses included in each
yearly questionnaire to assess the cumulative prevalence of chronic diseases: coronary heart disease or
stroke (defined as the presence of self reported angina,
myocardial infarction, or stroke), respiratory disease
(chronic bronchitis or asthma), and diabetes. These
measures have been validated against medically certified sickness absence records, indicating variable
under-reporting, which, however, is less pronounced
for severe and disabling diseases such as those studied
here.30 We considered that participants had a chronic
disease if they ticked that disease in the year in question
or had ticked that disease in any of the years before,
going back to the seventh year before retirement. We
considered that participants had a particular chronic disease if they ticked that disease in the year in question. As
no response option existed for “not having a disease,”
we interpreted absence of a tick as absence of the disease
in all years before the first ticking of the disease and as
presence of the disease in all years after the disease was
ticked. However, we imputed no values before the year
of the first and after the year of the last returned questionnaire within the 15 year time window.
Covariates
Demographic factors included were sex, year of birth, and
marital status (last reported before retirement). We
derived occupational category immediately before retirement from company records and classified them into
three grades: high (managers), intermediate (technical
staff, line managers, and administrative associate
BMJ | ONLINE FIRST | bmj.com
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are in their 20s and stay with the company until retirement. Information on the health of the GAZEL participants is collected by annual surveys and registers.
In this study, we analysed data from GAZEL participants who retired between 1990 and 2006, inclusive.
Of all 18 884 retirees, we restricted inclusion in the
study to those who did not retire on health grounds
and who also returned a questionnaire at least once
during the seven years before and at least once during
the seven years after the year in which they retired.
Thus, the sample analysed consisted of 14 104 employees (11 246 men and 2858 women) who retired at a
mean age of 54.8 (SD 2.7) years (fig 1).
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Fig 2 | Trajectories of health in relation to retirement. Top
panel shows prevalence of chronic diseases; bottom panel
shows prevalence trajectories for mental and physical fatigue
and depressive symptoms by year (year 0 is year of
retirement). Trajectories are adjusted for time period. Wider
confidence intervals for depression are result of only four
measurement points as opposed to 15 for other variables;
prevalences could be estimated for all years as retirement
could occur in any year

professionals), and low (clerical and manual workers), on
the basis of categorisations from the French National Institute of Statistics and Economic Studies (www.insee.fr/en).
Statistical methods
We based the analysis on a 15 year observation
window, with the year of retirement as year 0 and a
seven year observation period both before (years −7
to −1) and after retirement (years +1 to +7). To study
the associations between potential explanatory variables and fatigue in year −1, we used logistic regression
analyses adjusted, where appropriate, for sex, age at
retirement, occupational grade, and time of data
collection (1989-99 v 2000-7).
To examine changes in the likelihood of fatigue,
depressive symptoms, and chronic disease, we applied
a repeated measures logistic regression analysis by
using the generalised estimating equations method
with autoregressive correlation structure, as in our earlier papers.25 26 This method is not sensitive to missing
measurements. We calculated the annual odds of these
conditions and their 95% confidence intervals adjusted
for time of data collection. To plot trajectories of the
cumulative prevalence of chronic diseases and the
annual prevalence of mental and physical fatigue and
depressive symptoms in relation to retirement, we
transformed the odds to prevalence estimates.
We tested the effects of potential modifying variables on the shape of the trajectories for mental and
BMJ | ONLINE FIRST | bmj.com

physical fatigue in relation to retirement by entering
the interaction term variable*year. The first step examined overall differences in the trajectory across the
entire observation period (from year −7 to year +7)
between groups defined by the modifying variables
in year –1 (men v women, people <55 v 55 v >55 at
retirement, occupational groups, marital status, and
people with v without a chronic condition). In the
next step, to illustrate these differences, we calculated
the odds ratios of fatigue for year −1 versus year −7,
year +1 versus −1, and +7 versus +1, for different
levels of the modifying variables in year –1, using contrasts in the regression models. As the prevalence of
fatigue was significantly higher before retirement
among people with chronic conditions, the multiplicative interaction terms used in logistic regression do not
preclude an additive interaction. Therefore, we also
calculated the synergy index to explore the additive
interaction between work and chronic conditions on
fatigue,31 32 using the algorithm provided by Andersson
and colleagues.33 The synergy index is equal to the calculation of (OR(AB)−1)/((OR(Ab)−1)+(OR(aB)−1)),
where A and B denote the presence of the two risk factors and a and b are designated as the absence of the
risk factors. A synergy index of 1.0 implies perfect
additivity and >1 indicates a synergistic interaction.
We used SAS 9.2 for Windows for the analyses.
RESULTS
Cohort characteristics
Most of the 14 104 participants were male (11 246;
80%), married (12 589; 89%), and, during the observation period, belonged to higher (4781; 34%) or intermediate (7654; 54%) employment grades, as a result of
upward social mobility within the company (web table
A). All the participants included in this study retired on a
statutory basis. Of these, 10 216 (72%) retired between
Table 1 | Number of observations per year
No of observations
Year

Mental
fatigue

Physical
fatigue

Depressive
symptoms

Chronic
conditions*

−7

10 339

10 390

1 008

10 471

–6

11 067

11 053

1 227

11 884

–5

11 455

11 455

1 492

12 655

–4

11 354

11 357

2 226

12 878

–3

11 825

11 832

2 463

13 577

–2

11 958

11 967

2 729

13 894

–1

12 050

12 059

2 903

14 104

0

12 076

12 091

3 137

14 104

1

12 524

12 537

3 527

14 104

2

12 315

12 328

3 186

13 597

3

12 067

12 091

3 205

13 183

4

11 748

11 768

3 678

12 622

5

10 706

10 718

2 547

11 512

6

9 426

9 448

2 156

10 098

7

7 967

7 972

2 386

8 477

*Number of person years with any of respiratory disease, diabetes, or
coronary heart disease/stroke (assessments carried forward between first
and last measurement if missing in particular year).
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Odds ratios (95% CI)
Change in risk of mental fatigue over time
Pre-retirement characteristics*

No (%)

Sex:
Male

Year −1 v year −7

Year +1 v year −1

Change in risk of physical fatigue over time

Year +7 v year +1

P<0.0001†

Year −1 v year −7

Year +1 v year −1

Year +7 v year +1

P=0.1006†

11 246 (80)

1.00 (0.94 to 1.06) 0.18 (0.16 to 0.20) 1.48 (1.32 to 1.66)

1.14 (1.07 to 1.22) 0.29 (0.26 to 0.32)

1.51 (1.35 to 1.69)

2858 (20)

1.06 (0.95 to 1.18) 0.24 (0.21 to 0.28) 1.56 (1.30 to 1.88)

1.16 (1.03 to 1.30) 0.24 (0.21 to 0.27)

1.45 (1.20 to 1.76)

<55 years

5348 (38)

1.08 (1.00 to 1.18) 0.15 (0.14 to 0.17) 1.54 (1.33 to 1.79)

1.13 (1.02 to 1.24) 0.22 (0.20 to 0.25)

1.61 (1.38 to 1.88)

55 years

4653 (33)

1.05 (0.97 to 1.15) 0.20 (0.18 to 0.23) 1.52 (1.29 to 1.80)

1.27 (1.15 to 1.41) 0.28 (0.24 to 0.32)

1.50 (1.27 to 1.77)

>55 years

1654 (12)

0.83 (0.76 to 0.91) 0.25 (0.22 to 0.29) 1.30 (1.07 to 1.59)

0.99 (0.89 to 1.09) 0.35 (0.31 to 0.40)

1.28 (1.06 to 1.54)

Female
Age at retirement:

P<0.0001†

Employment grade:

P<0.0001†

P<0.0001†

P=0.0446†

Higher

4781 (34)

0.85 (0.78 to 0.92) 0.19 (0.17 to 0.22) 1.28 (1.07 to 1.52)

1.02 (0.93 to 1.13) 0.29 (0.25 to 0.33)

Intermediate

7654 (54)

1.07 (1.00 to 1.15) 0.19 (0.17 to 0.21) 1.56 (1.37 to 1.77)

1.14 (1.06 to 1.24) 0.27 (0.24 to 0.30)

1.60 (1.38 to 1.78)

Lower

1654 (12)

1.26 (1.08 to 1.46) 0.21 (0.17 to 0.26) 1.47 (1.12 to 1.92)

1.26 (1.06 to 1.48) 0.26 (0.21 to 0.31)

1.22 (0.85 to 1.48)

1511 (11)

0.87 (0.75 to 1.01) 0.27 (0.22 to 0.33) 1.57 (1.22 to 2.01)

1.14 (0.97 to 1.34) 0.29 (0.24 to 0.36)

1.48 (1.14 to 1.93)

12 589 (89)

1.03 (0.97 to 1.08) 0.19 (0.17 to 0.20) 1.47 (1.32 to 1.63)

1.13 (1.06 to 1.21) 0.27 (0.25 to 0.29)

1.47 (1.32 to 1.63)

Marital status:
Not married/cohabitating
Married or cohabitating

P=0.0061†

Respiratory disease‡:

1.36 (1.14 to 1.63)

P=0.2746†

P=0.0994†

P=0.5701†

No

12 334 (87)

1.03 (0.97 to 1.09) 0.19 (0.17 to 0.21) 1.48 (1.33 to 1.64)

1.16 (1.08 to 1.24) 0.27 (0.25 to 0.29)

1.47 (1.32 to 1.64)

Yes

1770 (13)

0.88 (0.77 to 1.00) 0.22 (0.18 to 0.27) 1.44 (1.14 to 1.82)

1.02 (0.88 to 1.17) 0.30 (0.25 to 0.36)

1.40 (1.12 to 1.77)

No

13 487 (96)

1.01 (0.96 to 1.07) 0.19 (0.18 to 0.21) 1.48 (1.34 to 1.64)

1.13 (1.06 to 1.20) 0.27 (0.25 to 0.29)

1.47 (1.32 to 1.62)

Yes

617 (4)

0.86 (0.69 to 1.06) 0.25 (0.19 to 0.34) 1.27 (0.87 to 1.85)

1.10 (0.85 to 1.41) 0.35 (0.27 to 0.47)

1.35 (0.97 to 1.89)

No

13 651 (97)

0.99 (0.94 to 1.05) 0.20 (0.18 to 0.21) 1.49 (1.35 to 1.65)

1.11 (1.04 to 1.18) 0.28 (0.26 to 0.30)

1.48 (1.34 to 1.64)

Yes

453 (3)

1.39 (1.07 to 1.81) 0.17 (0.12 to 0.25) 1.00 (0.61 to 1.66)

1.67 (1.27 to 2.20) 0.24 (0.18 to 0.33)

1.10 (0.71 to 1.71)

11 475 (81)

1.03 (0.97 to 1.09) 0.19 (0.17 to 0.20) 1.52 (1.36 to 1.70)

1.15 (1.08 to 1.24) 0.27 (0.24 to 0.29)

1.50 (1.34 to 1.69)

2629 (19)

0.93 (0.83 to 1.03) 0.22 (0.19 to 0.25) 1.33 (1.10 to 1.62)

1.07 (0.95 to 1.21) 0.30 (0.26 to 0.34)

1.36 (1.13 to 1.64)

Diabetes‡:

P=0.0620†

Coronary heart disease/stroke‡:

P=0.5428†

Any chronic disease‡§:
No
Yes, at least one

P=0.1940†

P=0.1233†

P=0.3106†

P=0.2685†

*Assessed at year −1 unless stated otherwise.
†Test of difference in fatigue trajectory across whole observation window (from year −7 to year +7) between groups (men v women, age <55 v 55 v >55 at retirement, and so on); P value is
for interaction term “group*year.”
‡Reported in any of years –7 to –1 in relation to retirement.
§Respiratory disease, diabetes, or coronary heart disease/stroke.

the ages of 53 and 57 inclusive, and 13 846 (98%) retired
between 50 and 60 years inclusive; by age 64, all were
retired (web figure A). In the year before retirement,
723/2903 (25%) had depressive symptoms and 2629
(19%) had prevalent respiratory disease, diabetes, or
coronary heart disease/stroke.
The analyses were based on 168 937 to 187 160
observation years (on average 12.1 observations per
person), except for depressive symptoms, which were
not assessed yearly and for which 37 870 observations
were available (table 1).
Trajectories of chronic disease, fatigue, and depression
Figure 2 shows the estimated cumulative prevalence of
the self reported chronic diseases (top panel) and the
annual prevalence of fatigue and depressive symptoms
(bottom panel) in relation to retirement. The cumulative prevalence of chronic disease increased with age,
with no break in the trend around the time of retirement. In contrast, retirement was associated with a substantial decrease in the prevalence of mental fatigue
(odds ratio for fatigue one year after versus one
year before retirement 0.19, 95% confidence interval
page 4 of 7

0.18 to 0.21), physical fatigue (0.27, 0.26 to 0.30), and
depressive symptoms (0.60, 0.53 to 0.67) (web table B),
a pattern also evident in a sensitivity analysis using
continuous indicators of these outcome variables.
Further sensitivity analyses, based on the 3729 respondents who returned a questionnaire every year over
the 15 year observation period, yielded very similar
results for the post-retirement decline in fatigue and
depression (web table B), suggesting that selective
drop-out from the cohort is an unlikely explanation
for our findings. 34
The retirement related decrease in fatigue seemed to
occur over a two year period around retirement (fig 2),
which may reflect the fact that the survey is done every
year in January, whereas retirement occurs throughout
the year. In addition, some employees may have
stopped working several months before their official
retirement date as a result of accumulated periods of
vacation not taken during their employment.
Groups at risk of fatigue
Both mental and physical fatigue immediately before
retirement (in year –1) were more common among
BMJ | ONLINE FIRST | bmj.com
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Table 2 | Change in fatigue by sociodemographic characteristics and health status before retirement, estimated with generalised estimating equations
models
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Fig 3 | Comparison of distribution of responses to questions
about mental and physical fatigue in year before and year
after retirement

women, participants who retired before age 55, and
those who had a chronic disease (web table A). Unmarried respondents and those in a low occupational grade
had higher odds of physical (but not mental) fatigue.
Table 2 shows estimates for trajectories of fatigue by
individual characteristics one year before retirement.
As a first step, we tested the difference in trajectory of
fatigue across the entire observation period from year
−7 to year +7 between various groups defined by sociodemographic measures and diseases. For both mental
and physical fatigue, these trajectories were different
between men and women, age groups at retirement,
employment grades, and marital status.
To illustrate these differences, we split the observation window into three parts and analysed change in
fatigue over these three periods: the pre-retirement period (year −1 v year −7), the transition to retirement (year
+1 v year −1), and the post-retirement period (year +7 v
year +1). The decrease in mental fatigue around retirement (year –1 to +1) was larger in men, in participants
who retired at age 55 or earlier, and in those who were
married or cohabitating than among women, participants who retired at age 56 or older, and those who
were single. Before retirement (year –7 to –1), the smallest increase in mental fatigue was in workers who
retired after 55 years of age, worked in a high occupational grade, or were single compared with those who
retired at 55 or earlier, worked in an intermediate or low
occupational grade, or were married. After retirement
(year +1 to +7), no significant differences in trajectory
existed between these groups (table 2).
Regarding physical fatigue, the decrease around
retirement (year –1 to +1) was larger in women and
participants who retired earlier than among men and
BMJ | ONLINE FIRST | bmj.com

those who retired later. No increase in physical fatigue
before retirement (year –7 to –1) was apparent among
those who were older than 55 at retirement, whereas an
increase occurred among those who retired at 55 or
earlier. Employees in high employment grades had
less increase in physical fatigue before retirement
(year –7 to –1) than did those in intermediate or low
grades. After retirement (year +1 to +7), those who
had retired before the age of 55 had a steeper increase
in physical fatigue than did those who had retired after
55 (table 2).
Changes in fatigue in those with and without chronic
conditions
Table 2 also shows that in relative terms, changes in
fatigue over time were similar among people with and
without a chronic disease before retirement, as
reflected in the non-significant multiplicative interaction terms. However, as the initial values for fatigue
were very different between people with and without
chronic conditions, substantial differences in absolute
changes in fatigue can exist even if the multiplicative
interaction terms are non-significant. We therefore
used synergy indices to take into account absolute differences in the retirement related decrease in fatigue
between these groups. These findings suggest that, in
absolute terms, a substantially greater decrease in the
prevalence of mental and physical fatigue at retirement
occurred among people who had at least one chronic
disease, in particular coronary heart disease or stroke
or respiratory disease, compared with those who were
disease free (web table C and fig B).
Shift in fatigue distribution after retirement
Figure 3 shows the distributions of mental fatigue (top
panel) and physical fatigue (bottom panel) in the years
before (–1) and after (+1) retirement. Comparison of
the pre-retirement and post-retirement responses
shows a considerable shift from higher to lower fatigue
scores over the whole range of the rating scale.
DISCUSSION
In a large occupational cohort based in France, retirement was associated with a substantial decrease in both
mental and physical fatigue and with a smaller but
clearly significant decrease in the prevalence of depressive symptoms. In contrast, we found no change in the
trends for self reported coronary heart disease/stroke,
respiratory disease, and diabetes in relation to retirement, although, as expected, the cumulative prevalence
of these diseases gradually increased with age. These
findings suggest that retirement affects mental and physical fatigue and depressive symptoms but does not
directly affect the risk of major chronic diseases.
Several explanations of these findings are possible. If
work is tiring for many older workers, the decrease in
fatigue could simply reflect removal of the source of
the problem.25 26 Also, without the demands of work,
participants may feel less concerned about limited
energy, leading to lower ratings of fatigue. Furthermore, retirement may allow people more time to
page 5 of 7
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WHAT IS ALREADY KNOWN ON THIS TOPIC

Retirement is a major social transition believed to have important consequences for health,
but empirical evidence remains contradictory
A major research challenge is to distinguish the effect of retirement on health from the effects
of age

WHAT THIS STUDY ADDS
Longitudinal modelling of repeat measurements for seven years before and seven years after
retirement enabled the study to control for confounding by age
Retirement seemed not to change the risk of major chronic diseases
Retirement was associated with a substantial reduction in mental and physical fatigue and
depressive symptoms, particularly among participants with chronic disease

engage in stimulating and restorative activities, such as
physical exercise.35
Strengths and limitations
A major strength of this study is that it is based on
repeated yearly measurements over an extended time
period in a stable occupational cohort. Although
observational data cannot prove causality and rule
out residual confounding, the findings provide unique
evidence that retirement is related to improvement in
wellbeing, with little effect on risk of chronic disease.
As only participants who retired on a statutory basis
were included in the analyses (we excluded employees
who retired on health grounds), and as we saw
improvements in all age groups, reverse causality
through effects of fatigue on retirement is unlikely to
have a major effect on the results.
The most salient limitation of this study is that the
participants retired at 55 or close to that age, owing to
generous retirement policies in France in general and
EDF-GDF in particular. Thus, our findings may not
apply to settings in which people retire later. Non-participation and drop-out also limit the generalisability of
the results to all EDF-GDF employees, but as attrition
may be higher in unhealthy people,24 who tended to
gain more from retirement, this is unlikely to cause
inflated results. The prevalence trajectories for chronic
diseases were based on self reported conditions within
the 15 year observation window. This may lead to
underestimation,30 especially at the beginning of the
observation window, as we interpreted lack of an affirmative response in the disease checklist (including
non-response to a whole questionnaire in the intervening years) as absence of disease. The measures of
fatigue used in the study have been validated only to a
limited extent,19 and the findings on fatigue should
therefore be interpreted with caution. The thresholds
used for fatigue are arbitrary, but sensitivity analyses
and examination of figure 3 show that the main results
are not artefacts of dichotomisation. In contrast to
other outcomes which were measured up to 15 times,
depressive symptoms were measured in only four of
the yearly questionnaires sent to the participants,
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Comparison with other studies
Reduction in fatigue and depression may explain the
striking improvement in self reported health status
after retirement previously reported for this
cohort.25 26 Improvement in perceived health after
retirement has also been seen in cross sectional data
from Sweden and in prospective data from the United
Kingdom (the Whitehall II study).5 36 37 In our study,
people with self reported chronic disease, such as coronary heart disease/stroke, had a larger absolute
decrease in fatigue in relation to retirement. Nevertheless, a substantial decrease in fatigue also occurred
among those free of physical disease. This may indicate
that not only people with underlying disease but also a
large proportion of healthy workers in their last years
of employment have high levels of work related fatigue, which seems to be largely relieved by retirement.
The finding that retirement seems to have no direct
effect on chronic disease is in line with one of the very
few prospective studies of retirement and physical
health published to date.12 However, although retirement seems not to affect chronic disease directly, the
decrease in fatigue could in turn have positive effects
on future health over the long term or could be a marker of decreased risks of future diseases. For instance,
fatigue could be related to increased risk of cardiovascular disease and death.20 21 38
Conclusions and policy implications
The evidence in this paper suggests that retirement does
not need special attention in relation to prevention of
chronic disease. In contrast, we found that fatigue is
common among older workers and that retirement is
associated with a substantial reduction in mental and
physical fatigue as well as depressive symptoms. This
could have important implications for both policy
makers and occupational health practitioners, given
the major challenges of the ageing population.1 Our
results indicate that fatigue may be an underlying reason
for early exit from the labour market and decreased productivity and that redesign of work, healthcare interventions, or both may be necessary to enable a larger
proportion of older people to work in full health. Future
research should investigate the generalisability of the
findings to other countries and settings.
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Many governments in Europe are raising the retirement age to increase the proportion of the
population in work

yielding fewer person measurement observations.
However, as retirement could occur in any year, we
were able to estimate prevalences for all years in relation to retirement, although with greater uncertainty
than for the other outcome measures.
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