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Key messages

What is already known about this subject?
 ► Retirement is associated with removal of 
work- related stressors and increase in time 
availability and flexibility.

 ► Recent studies have reported positive changes 
in leisure- time physical activity and sleep after 
retirement, but inconsistent findings have been 
reported for perceived general health and 
mental health.

What are the new findings?
 ► Based on latent trajectory analysis, a large 
majority of public sector employees maintain 
their perceived health status during retirement 
transition and smaller subgroups of people 
show improvement or decline in health.

 ► Changes in self- rated health during retirement 
transition relate mainly to occupational status 
and work- related stress factors.

How might this impact on policy or clinical 
practice in the foreseeable future?

 ► Health development before and after retirement 
could be supported by paying more attention 
to people in lower occupational status or with 
physically and mentally strenuous work.

AbsTrACT
Objectives Previous studies have produced conflicting 
findings on the health consequences of retirement. We 
aimed at identifying trajectories of self- rated health 
over retirement transition using repeated measurements 
and examined which preretirement factors predicted 
membership to each trajectory.
Methods The study population consisted of Finnish 
public sector employees from two independent cohorts 
(Finnish Public sector study (FPs), n=5776 with a 4- year 
follow- up interval; and Finnish retirement and aging 
study (Firea), n=2796 with a 1- year follow- up interval). 
Both cohorts included assessment of self- rated health 
one to three times before and one to three times after 
retirement (average number of measurement points: 
3.7 in FPs and 3.5 in Firea). We used latent trajectory 
analysis to identify trajectories of self- rated health.
results in both cohorts four similar trajectories were 
identified: ’sustained good health’ (47% in FPs and 
74% in Firea), ’From good to suboptimal health’ (19% 
and 6%), ’From suboptimal to good health’ (14% and 
8%) and ’sustained suboptimal health’ (20% and 
12%). There were more women and persons in high 
occupational status in the ’From suboptimal to good 
health’ trajectory group when compared with ’sustained 
suboptimal health’ trajectory group in FPs. Those in the 
trajectory ’From good to suboptimal health’ had lower 
occupational status and higher job strain in comparison 
with those in the ’sustained good health’ trajectory in 
both cohorts.
Conclusions a large majority of public sector 
employees maintain their perceived health status during 
retirement transition. adverse trajectory in self- rated 
health relate to low occupational status and work- 
related stressors.

InTrOduCTIOn
Retirement is a life transition in late adulthood 
accompanied by removal of work- related activi-
ties, roles and stressors, as well as reduced income 
and increase in time availability and flexibility. An 
increasing number of studies have examined the 
effect of retirement on physical and mental health, 
but the results have been inconsistent,1 with some 
studies suggesting improved perceived general 
health2–5 and mental health,6–10 while other studies 
have found negative or no changes in health after 
retirement.9 11 12

The mixed findings on the health changes asso-
ciated with retirement may stem from the wide 
variation in study designs (eg, different follow- up 

time), study populations and retirement ages due 
to different pension policies across countries. They 
may also reflect differences in health status, living 
situation and strain experienced at work among 
those who are retiring, which may influence health 
development during retirement transition. For 
example, there is evidence that retirement may 
provide health benefits for less educated workers,13 
for those retiring from lower occupational status 
and physically or psychologically demanding work,2 
and for those with depression or physical illness.2

Previous studies have examined health devel-
opment separately by educational or occupa-
tional groups or based on the strenuousness of the 
work,2 13 an approach which does not take into 
account the possibility that there can be multiple 
underlying factors which characterise the health 
developmental trajectories. An alternative approach 
is to use data- driven approach, for example, latent 
trajectory analysis, which takes into account 
unobserved characteristics of the participants and 
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enables identification of homogeneous subgroups, that is, health 
trajectories, within the study population.14

To provide new insights into health development during retire-
ment transition, the aim of this study was to identify trajectories 
of suboptimal self- rated health using repeated measurements 
around retirement. Two independent occupational cohorts were 
used to examine differences in trajectories when using different 
follow- up intervals. We also examined which sociodemo-
graphic and work- related factors predicted membership to each 
trajectory.

MeTHOds
study population
Data were from two occupational cohort studies from Finland, 
namely the Finnish Public Sector Study (FPS) and the Finnish 
Retirement and Aging Study (FIREA), in which the survey data 
have been collected during working years and after retirement.

FPS comprises a dynamic cohort of employees entering 
and leaving the service of ten municipalities and five hospital 
districts, representing more than 20% of Finland’s public sector 
employees. In addition to employer registers, repeat survey data 
have been collected every 4 years among the entire personnel 
employed at the time of the survey since 1997–1998 and among 
all employees who had left the organisations after responding to 
a previous questionnaire.15 For the current study, we used data 
from the surveys conducted in 2000–2002, 2004 and 2008 for 
participants employed in the target organisations and 2005, 2009 
and 2013 for those who had left the organisations (n=81 587), 
of whom 9433 had moved to statutory retirement in 2000–2011. 
We included retirees with at least one survey response before 
and after statutory retirement (n=5898). We further restricted 
the study population to those who had information on self- rated 
health before and after retirement (n=5776). The selection of 
the study population is described in detail elsewhere.16 Partici-
pants provided data on self- rated health at 3.7 (SD 0.6) of the 
possible four study waves during a follow- up of 8–12 years.

FIREA is an ongoing study of ageing public sector employees 
in Finland, which includes employees whose estimated indi-
vidual retirement date is between 2014 and 2019, and who were 
working in one of the 27 municipalities in Southwest Finland or 
in the nine selected cities or five hospital districts around Finland 
in 2012.17 Information on the estimated individual retirement 
date from the municipal employer was obtained from the 
pension insurance institute for the municipal sector in Finland 
(Keva). Participants were first contacted 18 months prior to their 
estimated retirement date by sending a questionnaire, which 
was thereafter sent annually, four times in total. By the end of 
2018, 6783 of the FIREA cohort members had responded to 
at least one questionnaire, and of them 5603 had responded at 
least twice to the questionnaires, 2820 both prior and after the 
actual retirement date (2013–2018). Of them 2796 had infor-
mation on self- rated health before and after retirement, and they 
were included in the study. Participants provided data on self- 
rated health at 3.5 (SD 0.8) of the possible six study waves in 
FIREA during a follow- up of 2–6 years. The FIREA participants 
included in the current study do not overlap with the partici-
pants of FPS.

retirement
For FPS, data on retirement were obtained from the Finnish 
Centre for Pensions, which coordinates all earnings- related 
pensions for permanent residents in Finland.18 The start dates 
for any pension were obtained for all participants and retirement 

age was calculated using their birth date. We focused on those 
persons who had retired at the statutory retirement age (ie, 
old age retirement) as their first awarded pension scheme, thus 
excluding those participants who retired part- time or on health 
grounds or due to unemployment, because these types of retire-
ment are endogenous and can cause bias in the results when the 
outcome is self- rated health.

For FIREA, data on retirement were based on self- reported 
date enquired in the survey. Retirement age was calculated using 
retirement date and birth date. Since FIREA participants were 
first contacted close to their estimated statutory retirement 
age and had to be working to be eligible for the study, a large 
majority of the FIREA participants retired based on their age and 
not due to disease.

self-rated health
In both studies, self- reported health was assessed by asking 
participants to rate their overall health status on a 5- point scale 
(1=good, 2=rather good, 3=average, 4=rather poor, 5=poor). 
A dichotomous ‘self- rated health’ variable was created by classi-
fying the replies into good (good or rather good) and suboptimal 
(average, fairly poor and poor).

sociodemographic and work-related factors
Information on participants’ sex and occupational title was 
obtained from employer registers for FPS and from the pension 
insurance institute for FIREA. The occupational titles of the last 
occupation preceding retirement were coded according to the 
International Standard Classification of Occupations (ISCO) 
and categorised into three groups: high (ISCO classes 1–2, eg, 
teachers, physicians), intermediate (ISCO classes 3–4, eg, regis-
tered nurses, technicians) and low (ISCO classes 5–9, eg, cleaners, 
maintenance workers). The ISCO was also used together with 
validated gender- specific job exposure matrix (JEM) for phys-
ical exposures to identify physically heavy work (no vs yes).19 20 
In both studies, information from the last questionnaire before 
retirement was used to measure job strain. Using job control and 
job demands scales from the shorter version of the Job Content 
Questionnaire and median values from each cohort, we iden-
tified participants with job strain (a high demands and a low 
control score) (no vs yes).21 22

Confounders
In both studies, information from the last questionnaire preceding 
retirement was used to define smoking status (no vs yes), alcohol 
risk use (no vs yes; >24 units for men and >16 units for women),23 
low physical activity (no vs yes; <14 metabolic equivalent)24 and 
body mass index (BMI; normal weight <25 kg/m2, overweight 
≥25 to <30 kg/m2 and obese ≥30 kg/m2).

statistical analysis
Cohort- specific characteristics of the participants before retire-
ment are presented as frequencies and proportions for categor-
ical variables and as means and SDs for continuous variables.

To illustrate the development of self- rated health at the popu-
lation level throughout the retirement transition in both study 
cohorts, we calculated the prevalence estimates and their 95% 
CIs for suboptimal health in each study wave around retirement 
using log- binominal regression analyses with generalised esti-
mating equations (GEE). In FPS the study waves were 4 years 
apart and in FIREA 1 year apart. The GEE models control for 
the intraindividual correlation between repeated measurements 
using an exchangeable correlation structure and are not sensitive 
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Table 1 Characteristics of participants before retirement by study 
cohort

FPs (n=5776) FIreA (n=2796)

Mean sd Mean sd

Age at retirement 61.9 2.0 63.8 1.3

 n % n %

Women 4610 79.8 2339 83.7

Occupational status

  High 2193 38.2 910 32.9

  Intermediate 1537 26.7 854 30.8

  Low 2017 35.1 1006 36.3

Job strain 1415 24.8 562 22.1

Physically heavy work 901 15.6 412 14.9

Smoking 496 8.8 245 9.0

Alcohol risk use 437 7.6 229 8.2

Low physical activity 2426 42.3 1062 38.3

Obesity 896 15.9 579 21.0

FIREA, Finnish Retirement and Aging Study; FPS, Finnish Public Sector Study.

to measurements missing completely at random.25 26 These anal-
yses were adjusted for sex, age and occupational status.

To examine heterogeneity in health development throughout 
the retirement transition, we identified trajectories of subop-
timal self- rated health using latent trajectory analysis in both 
study cohorts. This approach enables identification of distinctive 
groups of individuals who show similar developmental trajecto-
ries over time.27 To estimate latent trajectories, we used PROC 
TRAJ in SAS V.9.4 statistical software. We used Nagin’s two- step 
procedure to determine the optimal number of trajectories and 
choose the number and order of regression parameters.27 In the 
first step, we fitted increasing number of trajectory models with 
cubic polynomial shape for suboptimal self- rated health until no 
improvement in model fit was observed. Assessment of model 
fit was based on Bayesian information criterion values, Akaike 
information criterion values, log- likelihood and posterior proba-
bilities. Model fit statistics for the one- trajectory to six- trajectory 
solutions are presented in tonline supplementary table 1. In the 
second step, we tested models with quadratic and linear trajecto-
ries for the selected model chosen in the first step. In both study 
cohorts, a four- trajectory solution with the best fit was selected. 
In addition, three groups had a cubic and one group a linear 
order in the model.

Finally, to examine which preretirement factors best char-
acterise membership to different trajectory groups, we used 
multinomial logistic regression analysis to calculate ORs and 
95% CIs for each preretirement factor (sex, age at retirement, 
occupational status, job strain and heavy physical work). From 
this analysis we report two comparisons: ‘Sustained good health’ 
trajectory group with ‘From good to suboptimal health’ trajec-
tory group, and ‘Sustained suboptimal health’ trajectory group 
with ‘From suboptimal to good health’ trajectory group. The 
model was adjusted for gender, retirement age, smoking, alcohol 
use, physical activity and BMI measured before retirement.

All analyses were performed using SAS V.9.4 statistical 
software.

resulTs
In both cohorts the majority of the participants were women 
(80% in FPS and 84% in FIREA) and about a third of the partic-
ipants were in the lower occupational status. The average retire-
ment age was 61.9 (SD 2.0) in FPS and 63.8 (SD 1.3) in FIREA. 
Work- related characteristics before retirement were very similar 
in both cohorts (table 1).

First, we examined the population mean prevalence of subop-
timal health before and after retirement (figure 1). The propor-
tion of those with suboptimal health before retirement was 
higher in FPS (35%) than in FIREA (25%). The prevalence of 
suboptimal health decreased by 11% in FPS with a prevalence 
ratio (PR) of 0.71 (95% 0.68 to 0.74) during a 4- year interval 
window around transition to retirement and by 5% in FIREA 
with a PR of 0.80 (95% CI 0.75 to 0.86) during a 1- year window 
around transition.

We then identified four different health trajectories in both 
cohorts (see online supplementary table 1), which are shown in 
figure 2. Predicted probabilities of trajectory group membership 
ranged from 0.70 to 0.89 in FPS and from 0.69 to 0.94 in FIREA. 
In both cohorts, the largest trajectory was ‘Sustained good health’ 
(47% FPS and 74% FIREA). The second largest trajectory was 
‘From good to suboptimal health’, indicating a group of people 
whose probability of reporting suboptimal health increased 
over time (19% FPS and 6% FIREA). This increase was seen 
already before retirement, and the trend levelled off during the 

retirement transition and further increased after retirement. The 
third trajectory was ‘From suboptimal to good health’, indicating 
a group of people with suboptimal health before retirement 
followed by an improvement in health during retirement tran-
sition (14% FPS and 8% in FIREA). The fourth trajectory was 
‘Sustained suboptimal health’, which included individuals who 
had constantly suboptimal health (20% FPS and 12% FIREA).

Preretirement characteristics associated with the four selected 
trajectories are presented in table 2. There were more men in 
the ‘Sustained suboptimal health’ trajectory group compared 
with other groups in FPS, but no gender difference across trajec-
tory groups was observed for FIREA. High occupational status 
was most common in the ‘Sustained good health’ trajectory 
group and low occupational status was most common in the 
‘Sustained suboptimal health’ trajectory group in both cohorts. 
Job strain was most common in the ‘Sustained suboptimal 
health’ and ‘From suboptimal to good health’ trajectory groups 
in both cohorts. Physically heavy work was most common in 
the ‘Sustained suboptimal health’ and ‘From suboptimal to good 
health’ trajectory groups in both cohorts. Smoking, low physical 
activity and obesity were less common in the ‘Sustained good 
health’ trajectory group.

Next, we examined how sociodemographic and work- related 
factors differed between trajectory groups in FPS and FIREA 
study populations (table 3). We focused on two sets of compar-
isons. First, among those whose preretirement health was 
suboptimal, being female and higher occupational status were 
associated with greater likelihood of belonging to the ‘From 
suboptimal to good health’ trajectory group when compared 
with the ‘Sustained suboptimal health’ trajectory group in FPS. 
In FIREA, the point estimates were towards the same direction 
but did not reach statistical significance. Second, among those 
whose preretirement health was good, lower occupational 
status, higher job strain and physically heavy work were asso-
ciated with the trajectory ‘From good to suboptimal health’ in 
comparison with the trajectory ‘Sustained good health’, while 
no gender difference was observed between these trajectories in 
FPS. In FIREA, similar associations were found for occupational 
status and job strain than in FPS, although job strain did not 
quite reach statistical significance.
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Figure 1 Mean prevalence of suboptimal self- rated health before and after retirement in FPs and Firea, adjusted for age, sex and occupational status. 
grey area indicates time when retirement has taken place. Firea, Finnish retirement and aging study; FPs, Finnish Public sector study.

Figure 2 Trajectories of suboptimal self- rated health before and after retirement in FPs and Firea. grey area indicates time when retirement has taken 
place. Firea, Finnish retirement and aging study; FPs, Finnish Public sector study.

dIsCussIOn
In this study based on two large cohorts of public sector 
employees, we found that most employees (47%–74%) sustain 
their good health and approximately 20% sustain suboptimal 
health throughout retirement transition. We also observed 
smaller subgroups of people whose health improved (8%–14%) 
and declined (6%–19%) during the retirement transition. Our 
findings provide further clarification to the conflicting evidence 
on health effects of retirement and show that this single- item 
measure of self- rated health is a useful and sensitive tool in 
capturing changes in persons’ health development in retirement.

We compared the two health trajectories of those who 
perceived their health status as suboptimal before retirement. We 
found that people whose suboptimal health sustained throughout 
the retirement transition had lower preretirement occupational 
status than those whose health improved, but no difference was 
found in terms of work- related stressors. The association with 
low occupational status is an important finding, and it was not 
explained by removal of work- related strain after retirement. It 
is well known that lower occupational status is associated with 
higher prevalence of several chronic conditions, for example, 
cardiovascular and musculoskeletal diseases28 29; thus, people 
with low occupational status probably had chronic conditions 
already before retirement and therefore their health remained 
suboptimal also after retirement. Our findings somewhat 
disagree with findings from the French GAZEL cohort, which 
showed that perceived health problems are substantially relieved 

for those with low occupational status, high work demands and 
low satisfaction at work.2 However, the retirement age in the 
GAZEL study population was markedly lower, around 55 years, 
and the occupations were also different from our study, which 
may partly explain differences in the study findings. Moreover, 
the results of the French study were based on a different analyt-
ical approach from ours as they reported average changes in 
suboptimal health before and after retirement in prespecified 
groups, and our analyses were based on latent trajectory anal-
yses. Previous studies have reported that transition to retirement 
associates with an improvement in mental health,8 10 increase 
in physical activity,30 as well as decrease in sleep difficulties16 31 
and in BMI,20 which may partly mediate the improved health 
perception after retirement especially among those with higher 
occupational status.

We also compared the two trajectories characterised by 
initially good preretirement health. One of these showed decline 
in health during the follow- up, while the other one sustained 
good health throughout retirement transition. The former was 
characterised by lower occupational status, higher job strain and 
physically more demanding work. From the policy perspective, 
it would be important to find ways to reduce job strain and 
physical strenuousness of work among older workers with lower 
occupational position in order to support health already during 
the final working years and further into retirement.

The outcome of interest in the current study was self- rated 
health, which is a global measure of health status widely used 
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in epidemiological research. Self- rated health measure has been 
shown to be associated with several health- related outcomes, 
such as disease status, health behaviours, symptoms32 and even 
abnormalities in biomarkers.33 Health status measured with a 
single- item question has also shown to be significantly and inde-
pendently associated with subsequent health events, including 
functional decline,34 physician visits,35 hospital episodes36 and 
mortality.37 38 For the current study we used binary self- rated 
health as an outcome, which was commonly used in previous 
studies enabling comparison of population- level trajectories.2 4

A unique feature of our study is that it was based on two inde-
pendent, but still very comparable cohorts. In both studies, the 
study population consists of Finnish public sector workers, with 
very similar characteristics and identical survey measures. The 
only marked difference between the cohorts is that the FIREA 
surveys are conducted annually and the FPS surveys every 
2–4 years. This gave us an excellent opportunity to examine 
short- term and long- term changes in health during the retire-
ment transition. Based on the population- level examination, 
improvement in health was observed in both cohorts, both 
during the 1- year transition window in FIREA and the 4- year 
transition in FPS. However, the prevalence of suboptimal health 
was almost 10% points higher in FPS than in FIREA despite the 
fact that FPS participants retired on average 2 years earlier than 
FIREA participants. These differences may reflect improved 
health status of older workers and their tendency to work longer 
than previous cohorts, as FPS participants had retired in 2000–
2011 and FIREA participants in 2013–2018. Despite the differ-
ences in prevalence estimates for suboptimal health, the latent 
trajectory analyses produced similar solutions in both cohorts, 
which suggests that for those people whose health changes 
during retirement transition, the relief seems to be quite imme-
diate after retirement. Regarding the long- term health effects of 
retirement, all other trajectories showed relatively stable health 
development after retirement, but ‘From good to suboptimal 
health’ trajectory showed health deterioration several years after 
retirement. This is most likely driven by the incidence of chronic 
diseases and is independent of retirement.

A major advantage of the present investigation over previous 
studies is that we used longitudinal, data- driven trajectory 
modelling of health, whereas previous longitudinal studies 
have produced predefined mean estimates for health before 
and after retirement based on regression models, such as GEE, 
which does not take into account the possibility that individ-
uals may have different developmental trajectories. To examine 
differences between these two analytical approaches, we also 
used GEE modelling and observed that at the population level 
suboptimal health decreased, that is, perceived health improved, 
during retirement transition, which concurs with findings from 
the French2 and Japanese4 studies, which are based on repeated 
health measurements before and after retirement. When using 
the latent trajectory analysis, we observed that many people had 
stable health over retirement transition and some people even 
declined in their health status.

The study also has some limitations that warrant discus-
sion. The cohorts consisted of public sector employees from 
Finland who moved into statutory retirement; thus, they were 
healthy enough to continue working until age- based retirement. 
Although majority of the study participants were female, this 
represents well public sector work in the Nordic welfare,39 but 
the generalisability of the findings to other industries, retirement 
types and other countries may be limited. Information on phys-
ical strenuousness of the participants’ work was derived from 
the gender- specific JEM for physical exposure, which is based on 
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Table 3 Association of preretirement predictors with different trajectory groups in FPS and FIREA

 

sustained 
good health 
(ref) From good to suboptimal health

sustained 
suboptimal 
health (ref) From suboptimal to good health

Or Or 95% CI Or Or 95% CI

FPS

Male vs female 1 0.97 0.77 to 1.22 1 0.76 0.58 to 0.99

Occupational status

  Intermediate vs high 1 1.42 1.14 to 1.77 1 0.97 0.73 to 1.28

  Low vs high 1 1.63 1.32 to 2.00 1 0.75 0.58 to 0.97

Job strain (yes vs no) 1 1.46 1.18 to 1.80 1 0.88 0.70 to 1.11

Physically heavy work (yes vs no) 1 1.25 0.98 to 1.60 1 0.86 0.65 to 1.13

FIREA

Male vs female 1 1.00 0.66 to 1.53 1 0.88 0.55 to 1.42

Occupational status

  Intermediate vs high 1 1.44 0.96 to 2.18 1 1.01 0.64 to 1.61

  Low vs high 1 1.56 1.03 to 2.37 1 0.83 0.53 to 1.30

Job strain (yes vs no) 1 1.43 0.97 to 2.10 1 0.92 0.61 to 1.40

Physically heavy work (yes vs no) 1 1.25 0.81 to 1.93 1 1.04 0.67 to 1.60

The comparisons are derived from a multinomial logistic regression analysis adjusted for gender and age at retirement, and smoking, alcohol use, physical activity and body mass 
index before retirement.
FIREA, Finnish Retirement and Aging Study; FPS, Finnish Public Sector Study; ref, reference.

occupational title codes. The JEM is a relatively crude measure 
of work exposure and therefore not able to capture between- 
worker variance in similar occupations, which may lead to 
biased estimates. However, the JEM used in the current study 
has been constructed based on representative Finnish data and 
the matrix was found to have relatively high specificity without 
compromising sensitivity.19

Further studies are warranted to confirm these findings in 
other occupational cohorts and other countries. In addition, 
it would be useful to examine health development for people 
retiring at different ages, for different reasons (eg, disability, part- 
time) and with different pension benefits, which would help in 
understanding better the inter- relationship between timing and 
ways of retirement and health development with advancing age.

In conclusion, longitudinal modelling of repeated data showed 
that the majority of the participants retiring on a statutory basis 
at an average age of 62–64 years sustained their preretirement 
health level (either good or suboptimal). This study also iden-
tified a group of people whose health improved or declined. 
Especially, individuals with lower occupational status, physically 
strenuous work and job strain are at risk of health decline during 
the retirement transition years. More attention should be paid to 
people in these risk groups to support their health development 
before and after retirement.
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