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Abstract

Aims: We examined the effect of retirement transition on changes in smoking, identified
trajectories of smoking around the retirement transition, and investigated factors predicting the
membership in the trajectories.

Methods: This longitudinal cohort study included 1,432 current or former smokers who entered
into statutory retirement in 2000-2011 and who filled out 2—4 questionnaires sent by 4-year
intervals. Effect of retirement on smoking was analysed as a non-randomised pseudo-trial in which
we compared the likelihood of quitting and relapsing smoking between two subsequent survey
waves among those who retired and did not retire. We used latent class analysis to identify
trajectories of smoking status and smoking intensity (low: <10 cigarettes/day or high: >10
cigarettes/day), and multinomial logistic regression models to assess pre-retirement factors
associating with smoking trajectories.

Results: Retirement transition was associated with 1.7—fold odds of quitting smoking (95%
confidence intervals 1.3—2.2) compared to no such transition. We identified three smoking status
trajectories: “sustained non-smoking” (61% of the participants), “sustained smoking” (23%), and
“decreasing smoking” (16%). For 489 baseline smokers we identified three smoking intensity
trajectories: “sustained high intensity smoking” (32% of the participants), “sustained low intensity
smoking” (32%), and “decreasing high intensity smoking” (35%). Living outside inner urban area
predicted membership in the “decreasing smoking” versus “sustained smoking” trajectory.
Conclusion: Smokers are more likely to quit smoking during transition to retirement than before or
after it. Characteristics of the smoking environment may affect smoking behaviour around

retirement.



Background

Transition to retirement is a major life event resulting in changes e.g. in time availability, daily
routines, social networks and income [1]. Previous longitudinal studies have reported changes in
health behaviours, such as physical activity [2] and alcohol consumption [3] around retirement

transition. Another behaviour that may change around retirement is tobacco smoking [4-6].

Retirement often results in reduced income, which may limit the ability to buy cigarettes.
Retirement transition has also been identified as a period for positive changes in other health
behaviours [2,7]. Conversely, transition to retirement can make smoking easier by removing the
constraints for smoking place or time posed by work, e.g. smoking bans in workplaces. Moreover,
retirement transition challenges a person to deal with loss of work role and societal ties of work [8]
and may therefore decrease subjective well-being [1,9] and increase stress, which may affect

smoking.

The association between retirement transition and smoking remains inconclusive. In a cross-
sectional study, a higher prevalence of smoking was found among retirees than non-retirees [10].
Previous longitudinal studies have generally relied only on one measurement before and one after
retirement [4]. A few studies have monitored smoking behaviours repeatedly throughout retirement
transition [5,11-13]. One study found no significant short- or long-term effects of retirement on
smoking status [11]. In three studies, prevalence of smoking decreased quite steadily throughout
the retirement transition [5,12,13], with the decrease accelerating before retirement for women [5]

and after retirement for men [5,13].



Only few studies have examined changes in smoking intensity during retirement transition
[10,11,14]. These studies have again concluded with contrasting results with retirement either
increasing [10] or decreasing [11,14] the number of cigarettes smoked. Smoking intensity is of
interest because it can capture more subtle changes in smoking behaviour than examining changes
in smoking cessation only. However, the extent to which the decrease in smoking is attributable to

retirement or aging remains open in all studies.

Given the heterogeneity in earlier findings, multiple subgroups with different trajectories of
smoking behaviour around retirement transition are plausible. These subgroups might be defined by
different, currently poorly understood, individual-level factors. In this study, we seek to address
some of the research gaps by using repeated measurements of individual-level data on tobacco
smoking and smoking intensity before and after transitioning to statutory retirement. The aim of this
study was to (1) examine the effect of transition to statutory retirement on quitting smoking and
smoking relapse, (2) identify trajectories of smoking status and smoking intensity during transition

to statutory retirement, and (3) assess pre-retirement factors of belonging to each trajectory.

Methods

Study population and setting

The data were from the Finnish Public Sector (FPS) study, an ongoing prospective cohort study
[2,3] that consists of public sector employees from ten towns and six hospital districts who received
identifiable questionnaires at 4-year intervals. We used data from surveys of current employees in
2000-2002, 2004 and 2008, and surveys of those who had left the organizations in 2005, 2009 and
2013 (Supplemental Figure S1). The FPS study was approved by the Ethics Committee of the

Hospital District of Helsinki and Uusimaa. Among the cohort members, we first identified persons



who were employed and responded to at least one survey in 2000-2002, 2004 or 2008 (n=81,587,
Supplemental Figure S2). Of these, 9,433 were awarded statutory pension as their first pension by
December 31, 2011, and of these, 5,898 persons had responded to at least one survey also after
retirement. We focused on statutory retirement, because other types of retirement (e.g. disability
retirement) are likely associated with diseases and other conditions that may influence smoking

behaviour.

We centred the data on the retirement date. There were three possible study waves before (w3, w-,
w.1), and three after (w1, w2, W+3) retirement. We only included ever-smokers who had
participated in at least the last survey before and the first survey after transition to statutory
retirement (i.e., w1 and w.1), and who stated being current or former smoker at the last survey
before retirement (w.1), N=1,432. For the smoking intensity analyses, we further limited the sample
to current smokers in survey w.1 who gave information on smoking intensity in surveys w.i and w1,
N=489. Never-smokers were not included in the analyses because starting smoking is very
uncommon in this age group: only 0.7% of those reporting never-smoking at w.; reported being a

smoker in any of the subsequent surveys.

Assessment of retirement
We obtained data on the retirement type and date of each participant between 2000 and 2011 from
the Finnish Centre for Pensions, which coordinates all the earnings-related pensions for permanent

residents in Finland.

Assessment of smoking
Smoking status was assessed identically at each study wave. The first questions was: “Do you

smoke or have you previously smoked regularly, that is daily or nearly daily?”, followed by: “Do



you still smoke regularly?”. Participants who responded “yes” to both of the questions were defined
as current smokers, while those who responded “yes” to the first question and “no” to the latter

question were defined as former smokers in the study wave in concern.

Smoking intensity was assessed by asking: “How many cigarettes do you on average smoke
daily?”. The response options were: “none”, “less than 57, “5-9”, “10-14", “15-19”, “20-24", “25—
39”7, and “over 40”. We categorized the smoking intensity as low (<10 cigarettes/day) or high (>10
cigarettes/day) [15]. In the smoking intensity analysis, the number of smoked cigarettes was set to

zero for quitters.

Assessment of covariates

Data on covariates came from the last survey before retirement (w.1). We obtained sex, date of
birth, age at retirement, and occupational title from the employers’ registers. We categorized
occupational status according to the International Classification of Occupations [16] as high,
intermediate, and low. Level of education was obtained from Statistics Finland [17] and classified
as high (university degree), intermediate (high school or vocational school), and low (basic

education).

Information on marital status and lifestyle-related factors were obtained from the surveys. Marital
status was categorized as single, divorced/widowed, and married/cohabiting. We defined heavy
alcohol consumption as >16 units/week for women and >24 units/week for men, one unit
corresponding to 12 g of pure alcohol, or passing out at least once due to heavy drinking during the
past 12 months [18]. Level of physical activity was measured as weekly Metabolic Equivalent Task
(MET) hours [19] and categorized into low (<14 MET hours/week) or moderate-to-high (>14 MET

hours/week) [20]. We calculated body mass index (BMI) based on self-reported weight and height



(kg/m?) and categorized the respondents as normal weight (BMI <25.0 kg/m?) or overweight/obese
(BMI >25 kg/m?) [21]. Individuals who were underweight (n=5) were included in the normal

weight category.

We used questions from the Job Content Questionnaire and Demand-Control Questionnaire [22] to
define job strain as having high demands (>median demand score) and low control (<median
control score for the whole cohort) and assigned other combinations of job demands and control to
the no strain-category [23]. Self-reported health was determined by the question: “How is your
health?” and categorized as “poor” (poor, fairly poor or average) or “good” (good or fairly good).
Information on depression was based on the Finnish Prescription Register kept by the Social
Insurance Institution of Finland (S11) (ATC code NO6A). Disease status was obtained from
nationwide registers: coronary heart disease, asthma, and diabetes based on Drug Reimbursement
Register by SlI, and cancer from the Finnish Cancer Registry. Participants were categorized as
having no disease, or one or more diseases before retirement, taking into account chronic diseases

in all the pre-retirement waves available.

Data for adult neighbourhood disadvantage were obtained from the Statistics Finland’s grid
database for the year 2008, which contains information for all Finnish residents on social and
economic characteristics shown at the level of 250 x250 m grids (i.e. neighbourhood) [24]. We
used information on income (coded inversely), unemployment rates, and the proportion of
those with a low level of education as the determinants of neighbourhood disadvantage, and
operationalized them as in the previous studies [25]. We linked these data to the participants’
home addresses at the time of w.1 using the latitude and longitude coordinates. Participants’

residential neighbourhood was also categorised according to the Finnish Environment



Institute’s urban-rural classification as inner urban area (compact and densely built area with

continuous development), or other [26].

Statistical analyses

First, we examined the effect of retirement transition on quitting smoking and smoking relapse by
applying a design where longitudinal observational data are treated as a sequence of non-
randomised pseudo-trials that mimics the selection process of clinical trials [27,28]. To examine
quitting smoking, we included all pairs of two consecutive surveys where the participant was a
current smoker at the first wave. The pair of surveys where the participant retired in between the
surveys served as a “treatment” group, while all pairs of surveys where the participant was either a
non-retiree or a retiree at both of the survey waves served as a “control” group (See Supplemental
Figure S1 for illustration). We compared the likelihood of quitting smoking between the
“treatment” and the “control” groups. In a corresponding way, to examine smoking relapse, we
included all pairs of two consecutive surveys where the participant was a former smoker at the first
wave, and compared the likelihood of starting smoking between the “treatment” and the “control”
groups. The results are reported as odds ratios and their 95% confidence intervals (Cl) derived from
generalised estimating equation (GEE) models (PROC GENMOD in SAS). GEE models account
for within-person correlation from those participants who contributed to more than one paired

observations.

Second, we identified trajectories of 1) smoking status (based on the repeated question of smoking
status) and 2) smoking intensity (based on the repeated question of smoking intensity) throughout
retirement transition using latent class analysis (LCA). LCA is a statistical method used for
identifying mutually exclusive latent classes, or trajectories, of individuals with similar response

profiles and it has been used to identify latent classes in longitudinal data based on one question



presented repeatedly in successive study waves [3,29,30]. We examined one to five class solutions
and selected the model with the best fit based on Akaike’s Information Criterion and Bayesian

Information Criterion values (model with smaller values indicate a better fit) for the analyses.

Third, we used multinomial logistic regression models to assess which pre-retirement factors
predicted membership of each smoking trajectory. The pre-retirement predictors, measured at w.1,
included sex, age at retirement, marital status, occupational status, education, self-rated health,
presence of chronic diseases, depression, heavy alcohol consumption, physical activity, BMI,
neighbourhood disadvantage, urban area, and job strain. All models were adjusted for sex and, to
control for changes in the patterns of smoking and tobacco control policies over time, year of birth.
Statistical analyses were performed with SAS 9.4 Statistical Package (SAS Institute Inc., Cary,

NC).



Results

Selection and background information

The baseline characteristics of the 1,432 ever smokers and 489 current smokers are presented in
Table 1. Of the participants included in the smoking status analyses, 68%, 25% and 8% provided
information at four, three and two study waves, respectively, while the corresponding figures for
smoking intensity analysis were 63%, 26% and 10%. The 5,898 respondents were only slightly
different compared to the eligible population of 7,466 people in terms of sex (80% vs. 79% female),
occupational status (35%, 27%, and 38% vs. 37%, 26%, and 37% with low, intermediate, and high
status, respectively) and education (15%, 29%, and 56% vs. 17%, 30%, and 53% with low,

intermediate, and high, respectively).

Pseudo-trial for quitting smoking and smoking relapse

In the pseudo-trial on quitting smoking, there were 497 participants in the “treatment” group (i.e.
retirement transition) and 465 in the control group (i.e. no retirement transition). Compared to the
“control” group, retirement transition was associated with a higher likelihood to quit smoking (OR
1.65, 95% CI 1.26 to 2.17, Table 2). Regarding smoking relapse, based on paired observations from
the 935 participants in the “treatment” group and 914 in the “control group”, there was no

difference between the groups (OR 1.08, 95% CI 0.70 to 1.67).

Latent classes for smoking status
A three-class LCA model showed the best fit for smoking status analysis (Supplementary Table
S1). The three trajectories were named as “sustained non-smoking”, “sustained smoking”, and

“decreasing smoking” (Figure 1, panel A). The majority of the participants (61%) were in the
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“sustained non-smoking”, followed by the “sustained smoking” (23%) and the “decreasing

smoking” (16%) trajectories.

Pre-retirement predictors for belonging to the different trajectories are presented in Table 3.
Compared to the “sustained smoking”, members in the “sustained non-smoking” group had more
often higher occupational and educational statuses, and lived in socioeconomically advantaged
areas and outside inner urban areas. Moderate-to-high physical activity and overweight were more
common among the latter group. Only one pre-retirement factor differentiated the “decreasing
smoking” trajectory from the “sustained smoking” trajectory: those in the “decreasing smoking”

trajectory were more likely to live outside inner urban area (OR 1.78, 95% CI 1.14 to 2.76).

Latent classes for smoking intensity

A three-class LCA model showed the best fit for smoking intensity (Supplementary Table S1), with
fairly equal number of participants in each trajectory: 32% in the “sustained high intensity
smoking”, 32% in the “sustained low intensity smoking”, and 36% in the “decreasing high intensity

smoking” trajectory (Figure 1, panel B).

Table 4 presents the predictors for belonging to the smoking intensity trajectories. Those in the
“sustained low intensity smoking” trajectory were more likely female, retiring at older age,
physically active, lived in socioeconomically advantaged neighbourhoods, and had good self-rated
health and normal weight compared to those in the “sustained high intensity smoking” trajectory.
We found no factors predicting membership of the “decreasing high intensity smoking” trajectory

when compared with the “sustained high intensity smoking”.
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Discussion

In this large longitudinal cohort study on current and former smokers who entered into statutory
retirement, the transition phase to retirement was associated with 65% higher odds for quitting
smoking compared to times before and after retirement transition. Three trajectories of smoking
were found: former smokers who remained non-smokers following retirement transition (61%),
smokers who continued smoking (23%) and smokers who quit smoking (16%) during this
transition. In terms of smoking intensity, 32% of the participants who smoked immediately before
retirement sustained high intensity smoking, 32% sustained low intensity smoking, and 36%

decreased their smoking intensity.

Compared to most of the previous studies, the major strengths of this large study were long follow-
up with repeated measurements both before and after retirement, and use of a pseudo-trial design
which enabled us to separate the effect of retirement from the age-related changes in smoking. In
addition, LCA allowed us to find underlying subgroups of people with discrete smoking patterns,
and we could examine several potential predictors for belonging to each trajectory. Furthermore, we
were able to follow changes in smoking intensity during retirement transition, a question that has
received little attention up to date. Our results were based on a relatively homogeneous group of
workers, who retired based on their age and not because of health reasons. Thus, an illness leading
to early retirement and simultaneously to quitting smoking is an unlikely source of bias in our
study. Lack of biological measures to validate self-reported smoking is a weakness of this study.
However, self-report is a reasonably valid method to measure smoking behaviours among Finns
[31], thus we expect no large misclassification of tobacco use, especially among the baseline current
smokers. However, the study population consisted mainly of participants with European origin in a

Scandinavian welfare state with strict antismoking policies, which may limit the generalizability to
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other populations and countries. Furthermore, comparing results on quitting smoking between

studies is challenging because countries are in different phases of the cigarette epidemic.

Some longitudinal studies have reported decreasing smoking prevalence during retirement transition
[5,13] and it is well documented that smoking prevalence decreases with increasing age [32]. Our
findings suggest that transition to statutory retirement has an independent effect on quitting
smoking and it is not solely explained by age-related changes. However, it should be noted that
effects of retirement may not take place at the very time of retirement, but part of the quitting we
observed before or after retirement may have been due to retirement transition as well.

Smoking cessation, even later in life, is beneficial for health [33]. We found a subgroup of smokers
who reduced their smoking intensity during retirement transition. This reduction in smoking
intensity, which seems to persist for a long period of time, is in agreement with two previous
Japanese studies demonstrating reduction in smoking intensity during a shorter, two [14] to four
year [11] follow-up period. In addition, we observed two subgroups of people who sustained their
smoking intensity, either at high or low level, throughout the retirement transition. In contrast to the
findings from one study in which retirement was associated with an increase in the number of
cigarettes smoked [10], we did not find a subgroup for increasing smoking intensity. This is an
important observation as there are less smoking-related restrictions, such as workplace bans, after

retirement.

Living outside the inner urban area was the only factor that predicted a decrease in smoking
prevalence, as compared to sustained smoking. There may be other factors, not measured in our
study, that affect smoking behaviours around retirement such as work-related habits and changes in
social relationships. Nevertheless, home neighbourhood as a predictor of decreasing smoking

warrants more research on the area-level factors that might support quitting smoking during
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retirement transition. People in socioeconomically disadvantaged neighbourhoods smoke more than
their peers in affluent neighbourhoods, independently of individual level socioeconomic status [25].
For many individuals, retirement means spending more time in their neighbourhoods. It is plausible
that the neighbourhood might have even larger role in health behaviours after than before
retirement. People living in the urban as opposed to rural areas are also more likely to smoke [34],
and quitting is affected by the availability of tobacco products [35]. Given that the availability of
cigarettes is higher in urban areas, living outside urban area may be predictive of healthier smoking
behaviours. However, other studies should be conducted to find out if the rural environment is

supportive of quitting smoking in countries with different urban structure.

In conclusion, retirement transition is a life stage where smokers have almost two times higher odds
of quitting smoking than immediately before or after retirement. Compared to sustained smoking,
quitting smoking was predicted by living outside the inner urban areas. Further studies should
explore the reasons for quitting or decreasing smoking during retirement transition, and formulate
interventions taking advantage of retirement being a window of opportunity for quitting smoking. In
addition, further research should examine neighbourhood-level factors that might support reducing

or quitting smoking among retirees.

14



Conflict of interest

The authors declare no conflict of interest.

Funding

This work was supported by Academy of Finland (grant numbers 286294 and 294154 to SS and
311492 to MK), the Finnish Ministry of Education and Culture (to SS); the Juho Vainio Foundation
(to SS); Finnish Work Environment Fund; and NordForsk, the Nordic Programme for Health and

Welfare (grant number 75021 to MK).

15



Table 1. Characteristics of the participants before retirement (w.1).

Smoking status analysis Smoking intensity analysis
(n=1,432) (n=489)
n % n missing n % n missing
Male 506 35 0 154 31 0
Age at retirement 0 0
<60 207 14 67 14
60-64 1002 70 344 70
>64 223 16 78 16
Marital status 19 8
Married/cohabiting 1031 72 327 67
Divorced/widowed 312 22 131 27
Single 70 5 23 5
Occupational status 6 0
Low 522 36 203 42
Intermediate 385 27 128 26
High 519 36 158 32
Education 0 0
Low 251 18 100 20
Intermediate 428 30 157 32
High 753 53 232 47
Poor self-rated health 564 40 9 199 41 5
>1 chronic diseases 189 13 0 52 11 0
Depression 190 13 139 75 15 47
Heavy alcohol consumption 265 19 4 100 20 2
Low physical activity 642 45 9 249 51 4
Overweight or obese 829 58 31 261 54 10
Living in inner urban area 681 48 10 246 50 5
Neighbourhood disadvantage 497 35 64 193 39 26
above national mean
Job strain 323 23 28 118 24 8
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Table 2. Pseudo-trials on the effect of retirement on change in smoking. Odds ratios (OR) and their 95% confidence intervals (CI) for

change in smoking status during retirement transition (“treatment” group) compared to that in no retirement transition (“control”

group).

No retirement
transition®
“control”

Retirement transition?

“treatment”

No retirement
transition®
“control”

Retirement transition?

“treatment”

Outcome: Quitting smoking

Number of  Number of Mean number Quitted Did not quit OR for 95% CI
participants  paired of paired quitting
observations  observations
/person
465 695 1.5 138 (20%) 557 (80%) 1 (ref)
497 497 1 145 (29%) 352 (71%) 1.65 1.26t0 2.17
Outcome: Smoking relapse
Number of ~ Number of Mean number Relapsed  Did not OR for 95% ClI
participants  paired of paired relapse relapsing
observations  observations
/person
914 1527 1.7 42 (3%) 1485 (97%) 1 (ref)
935 935 1 28 (3%) 907 (97%) 1.08 0.70to 1.67

! Refers to time periods before (w-3 to w-2) or after retirement (w to ws)

2 Refers to time period w.1 to w;
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Table 3. Pre-retirement (w.1) predictors, adjusted for sex and year of birth, for belonging to the
trajectory of sustained non-smoking or decreasing smoking compared to sustained smoking (n=1,432)
Sustained non-smoking vs.  Decreasing smoking vs.

sustained smoking sustained smoking

Variable OR 95% ClI OR 95% CI
Female vs. male 0.75 055 1.02 0.69 0.44 1.10
Age at retirement

>64 vs. <60 0.87 051 148 1.54 0.66  3.58

60-64 vs. <60 0.96 0.65 1.44 1.11 0.57 2.15
Marital status

Married/cohabiting vs. single  0.98 051 192 0.85 030 239

Divorced/widowed vs. single  0.62 031 125 0.80 027 235
Occupational status

High vs. low 1.64 1.17 2.29 1.47 0.90 2.41

Intermediate vs. low 1.23 0.88 1.71 0.75 0.38 1.47
Education

High vs. low 1.87 1.29 271 1.63 089 298

Intermediate vs. low 1.30 0.87 1.92 1.27 0.67 2.41
Good vs. poor self-rated health  1.16 0.87 1.54 0.82 0.53 1.26
No vs. >1 chronic diseases 0.78 0.51 1.20 0.94 0.46 1.93
No depression vs. has depression 1.23 0.89 1.83 1.17 061 224
Low or moderate vs. heavy 1.39 0.99 1.95 1.46 0.80 2.67
alcohol consumption
Moderate-to-high vs. low 1.49 1.12 1.98 0.95 0.60 1.51
physical activity
Normal weight vs. 0.69 051 0.92 0.72 0.46 1.14
overweight/obese
Living outside vs. inside inner 1.50 1.13 1.99 1.78 1.15 2.76
urban area
Living in advantaged vs. 1.53 1.14  2.06 1.27 0.80 2.03
disadvantaged neighbourhood
No job strain vs. has job strain 1.07 0.76 1.50 0.83 0.49 1.40

Note: Boldface indicates statistical significance (p<0.05).
OR, odds ratio
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Table 4. Pre-retirement (w.1) predictors, adjusted for sex and year of birth, for belonging to the
trajectory of sustained low intensity smoking or decreasing high intensity smoking compared to
sustained high intensity smoking (n=489)

Sustained low intensity Decreasing high intensity
smoking vs. Sustained high  smoking vs. Sustained high
intensity smoking intensity smoking
Variable OR 95% CI OR 95% CI
Female vs. male 3.84 202 7.32 091 046 181
Age at retirement
>64 vs. <60 4.14 1.39 1227 214 060 7.70
60-64 vs. <60 1.81 0.82  3.98 1.04 045 238
Marital status
Married/cohabiting vs. single  0.97 0.18 5.20 027 005 154
Divorced/widowed vs. single  0.57 0.10 3.13 034 006 201
Occupational status
High vs. low 1.28 0.70 232 099 048 2.06
Intermediate vs. low 0.92 0.49 1.74 0.86 0.38 1.92
Education
High vs. low 1.45 0.75  2.82 090 039 204
Intermediate vs. low 1.64 0.78 3.44 1.25 0.49 3.18
Good vs. poor self-rated health ~ 2.09 1.25  3.49 0.68 035 1.32
No vs. >1 chronic diseases 1.53 0.67 3.47 1.54 0.54 4.35
No depression vs. has depression 1.29 0.65 2.58 1.13 044 292
Low or moderate vs. heavy 1.43 0.78 261 1.69 079 3.64
alcohol consumption
Moderate-to-high vs. low 1.73 1.04  2.87 1.07 056 204
physical activity
Normal weight vs. 1.69 1.03 276 091 049 1.69
overweight/obese
Living outside vs. inside inner 1.20 072 2.01 1.15 060 221
urban area
Living in advantaged vs. 2.13 1.17  3.89 081 043 150
disadvantaged neighbourhood
No job strain vs. has job strain 1.40 0.76  2.58 0.93 047 1.86

Note: Boldface indicates statistical significance (p<0.05).
OR, odds ratio
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Figure 1. Trajectories of current smoking among Finnish Public Sector Study participants who were

current or former smokers immediately before retirement (A) and smoking intensity among those who

were current smokers immediately before retirement (B) over six study waves (four-year intervals). w.3

... w+3 present the study waves in relation to statutory retirement. Confidence intervals are truncated if

they include 0% or 100%.
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Supplemental Table S1. Model fit statistics of the latent class analysis (LCA) models with different one
to five latent classes.

Supplemental Figure S1. Number of the Finnish Public Sector Study participants at each possible

survey wave and illustration of the survey wave pairs included in the pseudo trial.

Supplemental Figure S2. Flow chart of the selection of the study sample
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