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Abstract

Retirement reduces sleep problems, but changes in life satisfaction during the retirement transition are multifactorial and
partly unknown. The aim of this prospective cohort study was to examine whether changes in sleep problems are associated
with changes in total and domain-specific life satisfaction during the retirement transition (on average 0.5 years before and
0.5 years after retirement). The study population consisted of Finnish public sector employees (n=3518) from the Finnish
Retirement and Aging (FIREA) study who responded to annual surveys before and after transition to statutory retirement.
Sleep problems were measured with Jenkins Sleep Problem Scale questionnaire and participants were grouped into four
sleep problem groups depending on the state of their sleep problems during the retirement transition: ‘Never,” ‘Decreasing,’
‘Increasing,” and ‘Constant’ sleep problems. Life satisfaction was measured with the Life Satisfaction Scale questionnaire
including four domains (interestingness, happiness, easiness, togetherness). We found that the improvement in total life sat-
isfaction was greatest for participants in the ‘Decreasing’ (0.17, 95% CI1 0.11-0.23, SMD 0.27) and ‘Constant’ (0.12, 95% CI
0.07-0.18, SMD 0.19) sleep problem groups. Of the specific life satisfaction domains, similar findings were observed only for
the easiness domain. It seems that decreasing or constant sleep problems are associated with improved life satisfaction during
the retirement transition, especially in the feeling of easiness of life. This may be due to the fact that as the demands of work-
ing life are removed, sleep problems are alleviated or it becomes easier to live with them, which improves life satisfaction.
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Introduction

Responsible Editor: Morten Wahrendorf.

Retirement is one of the most important life transitions in
late midlife. People adapt to retirement in different ways,
and the adaptation can be either a short- or a long-term pro-

>4 Marika Kontturi
marika.kontturi @uef.fi

1 School of Ec.lucational Sciences and Psychology, Un.iversity cess (Wetzel et al. 2016). The adaptation depends on many
of Eastern Finland, P.O. Box 111, 80101 Joensuu, Finland personal characteristics, such as the retiree’s sex. Addition-
*  Division of Insurance Medicine, Department of Clinical ally, it depends on many situational characteristics, such as
Neuroscience, Karolinska Institutet, Stockholm, Sweden context of retirement, which means, for example, the type
3 Department of Psychology and Speech-Language Pathology, of pension, and other life events in the retiree’s life (Hen-

Faculty of Social Sciences, University of Turku, Turku,

‘ ning et al. 2016). Thus, along with the formal, objective life
Finland

course transition, retirement is also a social psychological
transition that is related to psychological well-being (Moen
2001).

Sleep quality is an important component of subjective
well-being (Paunio et al. 2008; Piper 2016), and it may also
change during the retirement process, because transition-
ing from work to retirement alters the typical daily routine
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shown that sleep problems are common during the final
working years and that sleep improves following retire-
ment, in terms of both longer sleep duration (Eibich 2015;
Myllyntausta et al. 2017; Garefelt et al. 2021), and better
sleep quality (Vahtera et al. 2009; van de Straat et al. 2020).
Especially, premature awakening and non-restorative sleep
have been found to improve after retirement (Myllyntausta
et al. 2018).

Life satisfaction is a key indicator of subjective well-
being (Erdogan et al. 2012) and it may be viewed as a
cognitive evaluation of one’s life according to subjectively
determined standards (Diener et al. 1999; Schimmack et al.
2002). Life satisfaction is influenced by a wide range of
aspects of life. For example, higher socioeconomic status
(Moreno-Agostino et al. 2021), physical activity (Stenlund
et al. 2021), and being married or cohabited (Wang 2007)
have been positively related to life satisfaction. On the other
hand, smoking (Stenlund et al. 2021), obesity (Wadsworth
and Pendergast 2014), being a male (Piper 2016), and dif-
ferent negative life events (Luhmann et al. 2012) have been
negatively related to life satisfaction. An U-shape has been
found between age and life satisfaction (Piper 2016).

Additionally, the retirement transition may affect life
satisfaction, but previous findings regarding changes in
life satisfaction during the retirement transition are mixed
(Kim and Moen 2002; Wang 2007). Most of the previous
studies have shown a positive effect of retirement on life
satisfaction (Hershey and Henkens 2014; Gorry et al. 2018;
Prakash et al. 2022), but some studies have identified a nega-
tive effect (Dave et al. 2008) or no effect at all (Abolhassani
and Alessie 2013).

The inconsistency of the study results may partly be due
to life satisfaction’s multifactorial nature, as people may be
satisfied with different components of their life. Most of the
previous studies among older people have assessed satisfac-
tion with one’s life in general, while the specific domains of
life satisfaction have received less attention. However, previ-
ous studies have shown that some domains of life satisfaction
have a substantially larger influence on health and well-being
outcomes than others (Nakamura et al. 2022). To the best
of our knowledge, only three studies have considered the
domain-specific life satisfaction during the retirement transi-
tion (Bonsang and Klein 2012; Calasanti et al. 2021; Prakash
et al. 2022). Bonsang and Klein (2012) found increased sat-
isfaction with leisure time but decreased satisfaction with
household income among men during the retirement transi-
tion. Calasanti et al. (2021) showed that only men reported
increased life satisfaction during the retirement transition,
particularly in financial satisfaction. Prakash et al. (2022)
found the greatest improvement in the easiness domain of
life satisfaction during the retirement transition.

The studies that have examined the association between
sleep quality and life satisfaction have shown that better
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sleep quality and greater life satisfaction are associated
with each other (Ness and Saksvik-Lehouillier 2018; Papi
and Cheraghi 2021; Zhi et al. 2016). However, these stud-
ies have mostly been cross-sectional in nature. The few
longitudinal studies have shown that better sleep predicts
greater life satisfaction in young adults (Shin and Kim 2018)
or people of all ages (Paunio et al. 2008), but life dissat-
isfaction does not consistently predict poor sleep (Paunio
et al. 2008). However, reciprocal effects have been reported
between sleep quality and life satisfaction in older adults
(Zhu et al. 2023). Furthermore, although the findings show
that life satisfaction increases when sleep quality increases
in general (Kudrnacova and Kudrnac¢ 2023), we are not
aware whether these changes are interdependent during the
retirement transition. There are also no studies on whether
changes in sleep are associated with changes in different
domains of life satisfaction.

To fill the gaps of the existing literature, the aim of this
prospective cohort study was to examine how changes in
sleep problems are associated with changes in life satisfac-
tion during the retirement transition. To have a more specific
understanding of the association between sleep and life sat-
isfaction, we assessed both the total and domain-specific
life satisfaction.

Methods
Study design and population

To obtain the analytical sample, we used the questionnaire
data for the analysis, and we centered the data around the
actual retirement date, obtained from the questionnaires.
There were two possible study waves before retirement
(wave — 2, wave — 1) and three possible study waves after
retirement (wave + 1, wave + 2, wave + 3), with each suc-
cessive wave one year apart from each other. We specifically
wanted to study the association between changes in sleep
problems and life satisfaction in a narrow time window, so
we focused the main analyses on just before and after the
transition to retirement (wave — 1 to wave + 1). The study
design is presented in Online Supplementary Table 1.

The study population consisted of participants of the
Finnish Retirement and Aging (FIREA) study which is an
ongoing prospective cohort study of older adults in Finland
established in 2013 (Stenholm et al. 2023). For this study,
we included participants who had answered the Jenkins
Sleep Problem Scale questionnaire and Life Satisfaction
Scale questionnaire in at least two surveys, one immediately
before and one immediately after the transition to statutory
retirement (n=3518). The selected participants provided
information on life satisfaction at an average of 3.8 (SD 0.6)
study waves.
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The aim of the FIREA study is to study changes in health
behavioral and cardiometabolic risk markers across retirement
transition, and to examine the long-term consequences of work
and retirement on health and functioning with advancing age
(Stenholm et al. 2023). The eligible population (n=10,629) for
the FIREA study cohort included all public sector employees
whose individual pensionable age was set between 2014 and
2019 and who were working either in one of the 27 municipali-
ties in Southwest Finland or in one of the selected nine cities
or five hospital districts around Finland in 2012. Participants
were first contacted 18 months prior to their estimated retire-
ment date, which was obtained from the pension insurance
institute for the public sector in Finland (Keva). The pension-
able age is individual due to, for example, the year of birth of
the person. Thereafter, the participants have been followed up
with annual surveys up to seven times (mean 3.6, SD 1.4 sur-
veys), with an aim to gather data from at least two time points
before and two time points after the transition to statutory
retirement. Of the FIREA cohort members, 6783 (response
rate 64%) had responded to at least one survey by the end of
December 2018. Of these respondents, 5195 were those who
answered for the first time while still working. The differences
between the study population and the FIREA study eligible
sample and survey responders are presented in Online Sup-
plementary Table 2.

The FIREA Study was conducted in line with the Declara-
tion of Helsinki and it was approved by the Ethics Committee
of Hospital District of Southwest Finland. The participants are
volunteers who have given written informed consent to partici-
pate in the study. For the analyses, anonymized data were used.

Study context: timing of retirement in Finland

In Finland, the Public Sector Pensions Act regulates the pen-
sionable age of the public sector employees. From 2005 to
2016, the individual pensionable age in the public sector was
generally 63—68 years. Subsequent to the pension reform ini-
tiated in January 2017, the minimum and maximum ages for
mandatory retirement slightly rose based on birth year and
life expectancy. The individual pensionable age is flexible,
which means that the pension may be taken out within a cer-
tain age range and there is also an upper limit for how long
a person can continue working (Finnish Centre for Pensions
2022). In addition to the general retirement age, some public
sector employees may still have occupational retirement ages
that are lower than the general retirement age (Keva 2023).

Measures
Sleep problems

Sleep problems were assessed with the Jenkins Sleep
Problems Scale questionnaire (Jenkins et al. 1988), which

includes four items: difficulties falling asleep, difficulties
maintaining sleep during the night, waking up too early
in the morning, and non-restorative sleep. Participants
were asked to estimate how often each of these difficulties
had occurred during the past 4 weeks (never, 1-3 nights
per month, one night per week, 2—4 nights per week, 5-6
nights per week, or almost every night). If the frequency
of the most frequent symptom the participant reported was
higher than four nights per week, the participant was con-
sidered to have sleep difficulties (yes vs. no), as previously
(Salo et al. 2014; Myllyntausta et al. 2018).

Based on participants’ responses to the sleep problem
questions in study wave — 1 and study wave + 1, four
groups of sleep problems were created. ‘Never’ group
indicates participants not having sleep problems neither
at wave — 1 nor at wave + 1. ‘Decreasing’ group indicates
participants having sleep problems at wave — 1 but not
at wave + 1. ‘Increasing’ group indicates participants not
having sleep problems at wave — 1 but having sleep prob-
lems at wave + 1. ‘Constant’ group indicates participants
having sleep problems both at wave — 1 and wave + 1.

Life satisfaction

Life satisfaction was measured in each study wave using a
four-item Life Satisfaction Scale questionnaire (Andrews
and Withey 1976), which was modified from the ques-
tionnaire developed to measure the quality of life (Allardt
1973). The Life Satisfaction Scale questionnaire comprises
of four domains of life satisfaction, which were inquired
with a single question each, namely ‘interestingness’ (‘Do
you feel that your life at present is interesting?’), ‘happi-
ness’ (‘Do you feel that your life at present is happy?’),
‘easiness’ (‘Do you feel that your life at present is easy?’),
and ‘loneliness’ (‘Do you feel that at present you are
lonely?’).

There were four or five response alternatives, and the
item responses ‘I cannot say’ were scored as 3 following
the procedure used in previous studies (Koivumaa-Hon-
kanen et al. 2000; Prakash et al. 2022). The total life satis-
faction score was calculated by averaging the responses of
the four domains of life satisfaction. The sum score ranged
from 1 to 5 with increasing values indicating better life sat-
isfaction. In addition to the total life satisfaction value, we
also calculated the values for each separate domain of life
satisfaction by averaging the responses of each domain. To
harmonize the scores used in our study, the score of the
domain ‘loneliness’ was reversed and renamed to ‘togeth-
erness’ henceforth, as previously (Prakash et al. 2022). If
the response was missing for all four domains, the sum
score of total life satisfaction was treated as missing.
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Covariates

Covariates included socio-demographic factors (sex, age,
occupational status, and marital status), lifestyle factors
(body mass index, physical activity, and smoking), and
recent life events (events during the past year) associated
with life satisfaction in previous studies (Wang 2007; Luh-
mann et al. 2012; Wadsworth and Pendergast 2014; Piper
2016; Moreno-Agostino et al. 2021; Stenlund et al. 2021).
For descriptive statistics, all covariates were defined at
wave — 1, immediately before retirement, except the life
events, which were defined at wave + 1, immediately after
retirement.

Information on sex and birth year (transformed to age)
was obtained from the pension insurance institute for the
public sector in Finland (Keva). The occupational titles were
obtained from employers’ records, and they were coded
according to the International Standard Classification of
Occupations (ISCO) 2001 and categorized into three groups:
upper-grade nonmanual workers (ISCO classes 1-2, e.g.,
teachers), lower-grade nonmanual workers (ISCO classes
3-4, e.g., technicians), and manual workers (ISCO classes
5-9, e.g., cleaners) (Statistics Finland 2001).

All the other covariates were based on the survey
responses. Body mass index (BMI, kg/m?) was calcu-
lated based on self-reported body weight and height, and
BMI > 30 kg/m? was denoted as obesity (yes vs. no) (World
Health Organization 2001). Physical activity was assessed
by asking participants to estimate their average weekly
hours of leisure time physical activity (including commut-
ing) during previous year in walking, brisk walking, jogging,
and running, or their equivalent activities. Weekly physi-
cal activity was expressed in metabolic equivalent (MET)
hours which was dichotomized into two groups with < 14
MET hours/week defined as low physical activity (yes vs.
no) (Kujala et al. 1998; Leskinen et al. 2018). Smoking was
assessed by asking whether the respondent currently smoked
or had ever smoked and dichotomized into current smoker
vs. non-smoker (including never and ex-smokers).

Life events were assessed by asking whether the respond-
ent had experienced some of the listed adverse life events
(divorce or judicial separation, worsening of the economic
situation, illness or death of a loved one, experiencing vio-
lence) during past 12 months, and dichotomized into two
groups (yes or no life events).

Statistical analyses

Characteristics of the participants at wave — 1 were ana-
lyzed by frequencies and percentages for categorical, and
mean and standard deviation (SD) for a continuous variable
(age). Characteristics of the participants were also reported
by the four sleep problem groups, and by the mean of total

@ Springer

and domain-specific life satisfaction scores. For descriptive
statistics, we used the ;(2—test for the association between
categorical characteristics and sleep problem groups and the
analysis of variance (ANOVA) for the association between
continuous characteristics (age) and sleep problem groups
and for the association between categorical characteristics
and life satisfaction scores. Additionally, a Pearson correla-
tion coefficient was used to examine the association between
continuous characteristic (age) and life satisfaction scores.

Secondly, to illustrate the level of total and domain-spe-
cific life satisfaction across the entire retirement transition by
the four sleep problem groups, we first calculated the mean
estimates and their 95% confidence intervals (Cls) for each
of the study waves (-2, — 1, + 1, +2, + 3). These results
are presented as line graphs across the retirement transition
(wave —2 to wave + 3) with an unadjusted p value for the
changes in total and domain-specific life satisfaction during
the retirement transition (wave — 1 to wave + 1).

We examined the association between sleep groups and
life satisfaction at pre-retirement (wave — 1) by using mul-
tiple linear regression analyses. Mean estimates and their
95% Cls of total and domain-specific life satisfaction by four
sleep problem groups are presented to describe the base-
line relationships. The estimates and p values are given for
the comparison of the other sleep problem groups with the
‘Never’ sleep problem group.

We studied the association between changes in sleep prob-
lems and changes in total and domain-specific life satisfac-
tion during the retirement transition by using multiple linear
regression analyses with generalized estimating equations
(GEEs). The GEE model controls for the intra-individual
correlation between measurements waves, as one participant
may contribute to multiple waves of life satisfaction meas-
urements within the sleep problem group (Zeger et al. 1988;
Diggle 2013). We defined the retirement transition period
which covered wave — 1 to wave + 1 (on average 0.5 years
before and 0.5 years after retirement), and for the analy-
ses measuring the changes during the retirement transition
(wave — 1 to wave + 1), the interaction term ‘sleep problem
group X time (wave — 1 to wave + 1)’ was added to the GEE
models. The covariates were included in the models across
the whole retirement transition — 1 to + 1, as time-varying
covariates. The estimates are presented as mean changes
and their 95% Cls. The estimates and p values are given for
the comparison of the other sleep problem groups with the
‘Never’” and ‘Increasing’ groups. The effect size is presented
as standardized mean difference (SMD), which is the ratio
of mean change and standard deviation (SD) (SMD = mean
change/SD) (Cohen 2013; Andrade 2020).

The analyses of changes and baseline level of total
and domain-specific life satisfaction are presented in
three different models. The estimates presented in model
1 were adjusted for socio-demographic factors (sex, age,



European Journal of Ageing (2024) 21:7

Page 5 of 14 7

occupational status, and marital status), model 2 was addi-
tionally adjusted for lifestyle factors (body mass index, phys-
ical activity, and smoking), and model 3 was further adjusted
for life events. All statistical analyses were conducted using
the SAS Statistical Package version 9.4 (SAS Institute).

Results

Characteristics of the participants before retirement are
shown in Table 1. The average age of the study popula-
tion was 63.4 years (SD 1.4), and the majority were women
(83%). The distribution of study participants was almost
equal in each of the three occupational status groups as there
were 34% upper-grade nonmanual workers, 31% lower-grade
nonmanual workers, and 35% manual workers.

There were almost no differences between the eligible
population (n=5195) and the survey population (n=3518)

in the beginning of the study regarding sex, age and occu-
pational status (Online Supplementary Table 2).

A majority (63%) of the participants belonged to the
‘Never’ sleep problem group, followed by ‘Constant’
(17%), ‘Decreasing’ (11%), and the ‘Increasing’ sleep
problems group (9%), respectively. The detailed descrip-
tion of the participants according to the sleep problem
group at the pre-retirement wave — 1 is provided in
Table 1. Briefly, when compared with the other sleep prob-
lem groups, the ‘Never’ group included a lower percentage
of those who had experienced some negative life event
during past year. Also, a higher proportion of those who
did not have low physical activity belonged to ‘Never’
sleep problem group instead of ‘Increasing’ or ‘Constant’
group. The descriptive characteristics of the covariates
according to the level of life satisfaction at pre-retirement
wave — | are presented in Online Supplementary Table 3.

Table 1 Descriptive statistics of the participants (n=3518) at the pre-retirement wave — 1* by sleep problem group®

Characteristics Sleep problem group
All (n=3518) Never Decreasing Increasing Constant p value®
(n=2225,63%) (n=397,11%) (n=313,9%) (n=583, 17%)
m (SD)/n (%) m (SD)/n (%) m (SD)/n (%) m (SD)/n (%) m (SD)/n (%)
Age 63.4 (1.4) 63.5 (1.5) 63.3 1.4) 63.4 (1.4) 63.3 (1.3) 0.193
Sex 0.080
Women 2927 (83) 1827 (82) 345 87) 261 (83) 494 (85)
Men 591 amn 398 (18) 52 (13) 52 a7 89 (15)
Occupational status 0.205
Upper-grade nonmanual workers 1199 (34) 777 35) 138 35) 109 35) 175 30)
Lower-grade nonmanual workers 1090 31 677 30) 111 (28) 103 (33) 199 (34)
Manual workers 1229 (35) 771 (35) 148 37 101 32) 209 (36)
Married/cohabited 0.507
Yes 2441 (71) 1549 (71) 276 (@h)) 226 74) 390 69)
No 986 29) 618 29) 114 29) 80 (26) 174 3D
Low physical activity 0.003
No 2192 (63) 1434 (65) 243 (61) 170 (55) 345 (60)
Yes 1302 (37) 778 (35) 153 39) 137 (45) 234 (40)
Obesity 0.076
No 2730 79) 1755 (80) 305 (78) 245 (79) 425 (75)
Yes 747 (21) 450 (20) 86 (22) 66 (21) 145 (25)
Current smoking 0.119
No 3149 91) 1993 1) 369 94) 272 (89) 515 (90)
Yes 305 ©)] 195 ©)] 23 6) 32 11) 55 (10)
Life events (Wave + 1) <0.0001
No 2590 (74) 1695 a7) 283 (72) 222 (72) 390 (68)
Yes 888 (26) 506 (23) 112 (28) 88 (28) 182 (32)

*Wave — 1: 0.5 years before retirement. Note: The characteristics ‘Life events” was measured at wave + 1: 0.5 year after retirement

®Sleep problem group: ‘Never’ (no sleep problems at wave — 1 nor at wave + 1), ‘Decreasing’ (sleep problems at wave — 1 but not at wave + 1),
‘Increasing’ (no sleep problems at wave — 1 but sleep problems at wave + 1), ‘Constant’ (sleep problems both at wave — 1 and wave + 1)

¢p value based on Xz—test for categorical and ANOVA for continuous characteristics of the study population
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The total life satisfaction (p <0.001) and the specific
domains of life satisfaction (p <0.05) before retirement
(at wave — 1) differed by sleep problem groups so that the
‘Never’ group had higher total and domain-specific life sat-
isfaction scores than the other sleep problem groups in the
fully adjusted model (Online Supplementary Tables 4-5).

Figure 1a illustrates the level of total life satisfaction in
sleep problem groups before, during, and after retirement
(wave — 2 to wave + 3). The level of total life satisfac-
tion was highest in ‘Never’ group and lowest in ‘Constant’
group before, during, and after retirement. There was a sig-
nificant difference in the increase in total life satisfaction
between the sleep problem groups across the retirement

Fig.1 Mean scores (1-5) (and
their 95% confidence intervals)

transition (wave — 1 to wave + 1) (p =0.009, sleep prob-
lem group X time interaction) when unadjusted. The total
life satisfaction mean changes (mean chance estimates and
their 95% Cls) during the retirement transition (wave — 1
to wave + 1) and standardized mean differences (SMD)
for changes are presented in Table 2. Total life satisfaction
increased slightly in all the other sleep problem groups
during the retirement transition (SMD =0.12-0.27) except
in the ‘Increasing’ group. Total life satisfaction increased
more among participants in the ‘Decreasing’ group than in
the ‘Never’ group (p =0.003) or in the ‘Increasing’ group
(p=0.002) according to the fully adjusted model. Total
life satisfaction also increased more among participants in

a) Total life satisfaction
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— 1 but having at wave + 1. o 34 1
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the ‘Constant’ group than among those in the ‘Increasing’
group (p=0.037).

We also examined the domains of life satisfaction before
and after retirement (wave —2 to +3) (see Fig. 1b, and
Online Supplementary Fig. 1a—c). The level of all domains
(interestingness, happiness, easiness, togetherness) were
highest in the ‘Never’ group and lowest in the ‘Constant’
group before, during, and after retirement. There was a
significant difference in the increase in easiness domain
between the sleep problem groups across the retirement
transition (wave — 1 to wave + 1) (p <0.0001, sleep problem
group X time interaction), but not for the other domains of
life satisfaction when unadjusted. The domain-specific life
satisfaction mean changes (mean change estimates and their
95% Cls) during the retirement transition (wave — 1 to wave
+ 1) and standardized mean differences (SMD) for changes
are presented in Table 3. The improvement for the easiness
domain was observed in all sleep problem groups, with small
to medium effect sizes (SMD =0.22-0.61). The improve-
ment was greater for participants in the ‘Decreasing’ group
(»<0.001) and in the ‘Constant’ group (p=0.002) than for
the ‘Increasing’ group. The improvement for the easiness
domain was also greater for participants in the ‘Decreasing’
group (p <0.001) and the ‘Constant’ group (p <0.001) than
in the ‘Never’ group.

Discussion

The current study is, to the best of our knowledge, the first
study to examine concurrent changes in sleep problems and
life satisfaction during the age-based retirement transition.
We found that total life satisfaction increased most among
those who had sleep problems before retirement and whose
sleep problems relieved during the retirement transition, and
among those who constantly had sleep problems. However,
the effect sizes were modest. Similar patterns emerged in the
easiness domain, whereas changes in sleep problems were
not associated with changes in interestingness, happiness, or
togetherness domains of life satisfaction.

One explanation for the findings of an improved total life
satisfaction, and especially for the easiness domain, may be
related to a removal of working hours from people’s daily
schedules, leading to increased feelings of easiness. In addi-
tion, sleeping times can be arranged more freely, as people
no longer have mandatory awakening times in the morn-
ings. These changes can themselves reduce sleep problems
and increase life satisfaction. On the other hand, living with
constant sleep problems after retirement might be more man-
ageable due to the freedom in scheduling, for example, it is
possible to take naps. Additionally, the feeling of sleepiness
is not as stressful in free time as when at work (Mullins
et al. 2014).

We created four groups of sleep problems that described
the condition of the participants’ sleep problems during the
retirement transition (‘Never,” ‘Decreasing,” ‘Increasing,’
and ‘Constant’). When we compared these groups with
each other, we found that the total life satisfaction and all
the domains of life satisfaction before, during, and after the
retirement transition were highest for those who never had
sleep problems during the retirement transition, and low-
est for those who constantly had sleep problems during the
retirement transition. This is in correspondence with the
previous studies showing that better sleep quality is associ-
ated with greater life satisfaction (Zhi et al. 2016; Ness and
Saksvik-Lehouillier 2018; Papi and Cheraghi 2021).

Overall, life satisfaction was at a reasonably high level
before retirement in terms of both the total and domain-
specific life satisfaction in every sleep group. This may
be led to marginal changes in life satisfaction during the
retirement transition, with effect sizes ranging from small
to medium. Additionally, previous Finnish studies on life
satisfaction also reported notably high total life satisfaction
levels (Koivumaa-Honkanen et al. 2000; Stenlund et al.
2021), although they did not consider sleep problems dur-
ing the retirement transition. It is also notable, that the sleep
problem groups with greatest improvements in terms of both
total and domain-specific life satisfaction, namely ‘Decreas-
ing’ and ‘Constant,” had the lowest life satisfaction scores
before retirement.

However, when assessing the significance of the results,
many factors should be considered. For example, in large
samples, even small and non-significant differences can be
statistically significant (Andrade 2020). It has also been
found that personality, genetic (Lyubomirsky et al. 2005),
societal, social support, and income factors are the great-
est contributors of subjective well-being leaving little space
for the impact of other factors (Geerling and Diener 2020).
Additionally, the effect sizes are best interpreted relative to
the context of the current and prior studies (Henson 2006).
Considering this study, it is difficult to define exactly what
level of effect size would have a ‘real-world’ impact on
life satisfaction in different sleep groups or what level of
increase in life satisfaction score a person concretely notices
in his/her life. However, taking into account previous stud-
ies, as well as the large sample size, numerous covariates,
and moderate-level effect size this study suggests that the
increased feeling of easiness, is a ‘real world’ experience
after retirement for those whose sleep problems decreased
or persisted at the retirement transition.

Our findings have theoretical and practical implica-
tions. Theoretically from a life satisfaction perspective,
it is important to consider that the retirees may experi-
ence retirement transitions differently depending how
their sleep problems develop. Our findings emphasize the
importance of considering the interindividual variability

@ Springer



(2024) 21:7

European Journal of Ageing

Page 8 of 14

7

Sursearouy, 10 12A3N], Jo dnoi3 wojqoid dass o) 03 uosLIEdWOS UT SABWINS? UBIW UT IOUAIIYIP ) 10 ST anfeA d,

(1 + oaem pue | — oaem Je y3oq swa[qoid doars) Jueisuo)), (] + oaem e swajqoid doays
mq | — aaem Je swa[qoxd dosys ou) Sursearou], (] + SALM 18 10U Inq | — dAem Je swa[qoxd des[s) Surseardad, ‘(] + dAeM Je 10U | — dAeM Je swqoid dodfs ou) J1aasN], :dnois weyqoxd dssig,

SIUAAQ 9J1] 10J paisnipe A[[euonippe [9pPoJAl,

Sunjows pue ‘[AF ‘Aanoe reorsAyd Joy pajsnlpe A[[euonIppe [9po,

snjels [eILewWw pue sniels [euonednddo ‘ropuad ‘a3e 1oy pajsnipe [9poN,

JUSWIAIIIAI I9)Je SIBIK G'() 1] + QABM ‘JUSWIINAI AI0Jq STBAK G'() 1] — QABM

QOUQIQYIP UBAW PIZIPIEPUR)S (S ‘[EAISIUI 2OUIPYUOD [

610 LEO0 (YA (81°0°L0°0) TT°0 8¢0°0 1c1ro (81°0°L0°0) TT°0 €00 9L0°0 (617°0 ‘80°0) €1°0 jueisuo)
S0'0 REN| 2070 (010 ¥0°0—) €00 REN | 0120 (010 %00—) €00 REX | 8570  (IT°0°T00-) +0°0 Sursearou|
LT0 2000 €000 (€TOIT'0) LTO €000 ¥00°0 (€ETOIT'0) LTO 900°0 6000 (Tz0o01'0) 910 Sursea1oa(
cro 00 REX| (01°0°S0°0) 80°0 01C0 REX| (01°0°50°0) 80°0 86T0 REN| (01°0°50°0) 80°0 I9AN
pdnois warqoid dodrg
¥1°0 (I11°0°L0°0) 60°0 (IT°0°L0°0) 60°0 (IT°0°L0°0) 600 [eioL
dnoi3 dnoi3 dnoi3 dnoi3 dnoi3 dnoi3
Sursearouy, JOADN], Sursearouy, JOADN], Sursearouy, JOASN], (1D %56)
(ID %56) orewnsa (ID %S6) orewmnsa djewnse
ANS UM Q0UQIYIp Jof onfea d oSueyo ueoN  YIIM QOULIYIP JOJ ,onfea d SSueyo uBON  YIIM QOULIYIP JOJ onfea d 9Sueyo ueoy

o€ [PPON

ol IPPOIN

el [FPOIN

uonerndod Apnjs a3 Jo dnoi3 wejqoid dogys £q (] +oaem 0) T — oaem) poLiad uonIsSULI) JUSWAINAI Y} SULIMP (S[D %66 SI PuL AFULYO ULSW) SAI0S UONORISHES I [e10) Ul saguey) g djqel

pringer

AQs



7

Page 9 of 14

(2024) 217

European Journal of Ageing

€00 IvL0 REN (L0°0 °€0'0—) TO'0 IvL0 Jod (L0°0 *€0°0—) 200 8L0 39 (L00‘20'0-) €0°0 ToAN
dnoa3 woyqoid doo[g
(€00 (€00
200 ‘€0'0—) 10°0 ‘€0'0—) 10°0 (900 ‘20°0—-) 200 [®I0L
$SULIYIISO]
S0} 2000 100°0> (F¥'0°LT0) SE0 2000 100°0> (#7°0‘LT0) 9€°0 1000 1000°0> (S¥'06T°0) LEO  IueISUOD
o REN| £€6£°0 (ST0‘v0'0) #1°0 REN| 98¢0 (ST0‘v0'0) ¥1T°0 J°od 6110 (ST0°S0°0S1°0  Sursearouy
19°0 100°0> 100°0> (6¥°0 ‘6T°0) 6€£°0 1000 100°0> (6v°0 ‘8T°0) 6€£°0 1000 100°0> (8+°0 ‘82°0) 8€°0 SuIseanQq
0€0 £€6£°0 REN| (€T0°ST0 610 98¢0 REN| (€T0°STD) 610 6170 J°od (€2°0°91°0) 020 ToASN
dnoi13 woyqoid doorg
9¢°0 (92°0°0T°0) €20 (92°0°0T0) €20 (LT01T0) ¥20 [eI0L
ssouisvy
91°0 0v0°0 9160 (91°0°€0'0) 0T°0 9¢00 6LYV°0 (91°0‘c0'0) 0T°0 £v0°0 8¢€°0 (91°0 ‘70'0) 0T'0  JueISUO)
(L00
200 REN | 1500 (L00°01°0—) 100— Jod 6¥00 (L0'001°0—) TO0— Jod 1800 ‘60'0—) 10°0— Surseazouf
00 0100 orro (0T°0°90°0) €1°0 1100 €S1'0 (0T°090'0) €1°0 100 LOT"0 (0T°0°90°0) €1°0 Suisea1dnq
I1°0 1500 REN (01°0°S0°0) LO0 6100 Jod (010 ‘0°0) LO'O 1800 Jod (010 ‘+0°0) LOO ToAdN
dnoi3 woyqoid doo[g
I1°0 (01°0°S0°0) LO0 (01°0°S0'0) LO'O (01°0°S0°0) LO0 [e10L,
ssourddopy
I1°0 0CC0 78¢0 F1°0°100-) LOO geTo 76£°0 F#1°0°100-) LOO 9vC0 610 (#1°0°7100-) LO0O juejsuoy)
(600
200 REN o0 (80°0°0T°0—) 100~ REN | 960 (6070 ‘0T°0—) 10°0— 3o 6550 ‘60'0—) 00'0—  Sulseardug
€1r'o 8€1°0 €10 (91°0°00°0) 80°0 Se1'o 90C°0 (91°0 °00°0) 80°0 €CC0 7870 (ST°0°T10°0—) L0'0 Suiseardn(q
€00 ovy0 3d (900 °00'0—) £0°0 9670 3o (90°0 ‘T0°0-) €0°0 6550 <9 (900 °10°0—) €0°0 ToAIN
pdnois warqoxd doarg
900 (90°0 ‘10°0) ¥0°0 (900 °'T0°0) €00 (90°0 °00°0) €0°0 [e10L
ssauSunsa1aauy
dnoi3 dnoi3 dnoi3 dnoi3 dnoi3 dnoi3
Sursearouy, JOAQN], Sursearouy, JOADN], Sursearouy, JOADN],
D
aAns YIIM QOUAIYIP 10f onea d D) 966 9Suryd UBIIA M QOUIIP 10f onfea d 1) %66 9TurYD UBSIA UIM QOUIJIP 10] onfea d 9,66 9TuryD UBIIA
»€ [PPOIN qC [°POIN el [PPOIN

uonerndod

Apmis oy jo dnoi3 wopqoid dadrs Aq (] + 9Aem 0) | — daem) poriod UONISURI) JUSWAINAI AY) SuLInp (S]D %66 SI pue AFULYO UBIW) SAI0S UONOR)SIIEs 9J1] dy1odds-urewop ur saSuey) € a|qel

pringer

As



(2024) 21:7

European Journal of Ageing

Page 10 of 14

7

Sursearou], 10 J19AJN], Jo dnoi3 wajqord daays ayy 03 uosLIedWOd UT SIBUWITSS UBIW UL SOUSIIYIP 3Y) 10J ST anjea d

(1 + oaem pue [ — oaem Je joq swefqoxd daa[s) Jueisuo)), (1 + oaem je swojqoid doors

nq | — aaem Je swaqoxd doays ou) Sursearou], (] + 9AeMm Je Jou Inq | — dAem Je swa[qord dodfs) Sursearda(, (] + o.M e Jou [ — oAeM Je swo[qoid des[s ou) JoasN, :dnoi3 worqoid des[g,

SIUAQ JJI] J0j pasnipe A[euonippe [9poJAl,

Supjows pue ‘TN ‘A1anoe [edrsKyd Joy paisnfpe A[jeuonippe [9pojA,
sme)s [eILIeW pue snye)s feuonedndoo ‘ropuds aSe 10j paysnipe [OPoIN,
JUQWIAINAI JOYJe SIBAK G'() 1] + SABM JUIWRINAI 210J2q SIBAK G'() :] — JABA

QOULIRYIP UBSW PIZIPIEPUR)S (/S ‘[EAISIUT DUIPYUOD [

(600
€00 CLLO 9S¥'0  (80°0°€1'0—) C0'0— 6€L°0 YTr'o (8070 °€1°0—) €0°0— 608°0 €es’0 ‘11°0-) 1000~ juelsuoy
000 4 wLro  (Iro‘11ro—) 000— 4 Lo (I10°110-) 000— i 78L°0 (Z1'0°01°0—) 1070  Sursearouy
600 (3344 605°0 (91°0 'S0'0—) 90°0 191°0 0250 (91°0 'S0'0—) SO0 059°0 87L°0 (ST°0°90°0—) $0'0  Sursearoa(
dnoi3 dnoi3 dnoi3 dnoi3 dnoi3 dnoi3
Sursearouy, JOAIN, Sursearouy, JOAIN, Sursearouy, JOAIN],
D
dNS YIIM QOURIYIP I0) jonfeA d D %66 93UBYD UBIIA 1M QOURIYIP I0) onfeA d D) %G6 dFUBYD UBIA M QOUSIYIP I0f onfea d 9,66 dFUBYD UBIIA!
o€ [9POIN qC [PPON el [9POIN

(ponunuoo) zajqey

pringer

AQs



European Journal of Ageing (2024) 21:7

Page 11 of 14 7

of retirees’ sleep problems in a greater depth. Because
life satisfaction during the retirement transition was asso-
ciated with sleep problems in our study, and it has been
associated with other individual (e.g., sex and self-rated
health status), and contextual (e.g., spousal working sta-
tus) factors in earlier studies as well (Prakash et al. 2022),
this knowledge stresses the importance of studying life
satisfaction during the retirement transition from a broader
perspective, focusing on different individual and environ-
mental characteristics of retirees (Wang 2007).

In relation to practical implications, sleep problems may
decrease life satisfaction substantially (Paunio et al. 2008;
Piper 2016). As our findings show, the retirees without
sleep problems during the entire retirement transition had
the highest total and domain-specific life satisfaction scores
before, during, and after the retirement. Similarly, retirees
experiencing constant sleep problems had the lowest life
satisfaction throughout the retirement transition. However,
life satisfaction increased most among those whose sleep
problems relieved, and among those who had constant sleep
problems during the retirement transition. This information
may encourage employees to seek help for their sleep prob-
lems before retirement. Additionally, knowing that life can
become easier despite sleep problems can bring relief to peo-
ple of working-age who have sleep problems. Health profes-
sionals can use the findings to support the employees plan-
ning for retirement who would benefit from interventions to
ease sleep problems. It should also be noted that although
retirement itself seems to serve as an intervention to increase
life satisfaction, life satisfaction can also be strengthened
by various planned measures (Proyer et al. 2013; Mantelou
and Karakasidou 2017), although their effectiveness has not
been studied during the retirement transition or in the case
of sleep problems.

The specific strengths of this study are a longitudinal
study design and a considerably large cohort of older public
sector employees, who were followed annually during their
retirement transition. This type of repeated data enabled us
to examine retirees’ intra-individual and concurrent changes
in sleep and life satisfaction in retirement transition. The
attrition analysis showed that the study population repre-
sents the eligible population very well. The availability of
information on actual retirement age is also a strength of this
study. When first contacted, all the respondents were still in
employment. However, some of the respondents answered
the annual survey for the first time only after retirement. It
is also notable that this study did not only examine total life
satisfaction but also domain-specific life satisfaction. As our
findings suggest, by treating life satisfaction as a unidimen-
sional phenomenon, we may lose important information on
the specific domains. This is also confirmed by previous
research (Bonsang and Klein 2012; Calasanti et al. 2021;
Nakamura et al. 2022; Prakash et al. 2022).

The results of this study should be evaluated in the con-
text of methodological limitations. First, all participant
responses were collected via self-reports, which yields the
possibility that the results may have been vulnerable to the
effects of common-method bias (Podsakoff et al. 2003). The
differential associations between life satisfaction domains
and changes in sleep problems suggest that individual dif-
ferences alone may not fully explain our findings. Life sat-
isfaction represents internal psychological experiences and
is most appropriately measured using self-reports provided
by those who have directly experienced it. The participants
were employed in the public sector in Finland and reached
their statutory retirement age, and therefore, the findings
may not necessarily be generalizable to those employed
in other sectors and the general population. For example,
study on seven European countries showed that public sector
employees had higher levels of emotional well-being than
private sector employees (Lahat and Ofek 2022). In addition,
the results should be generalized cautiously to male employ-
ees, as 83% of our study population were women. However,
this is in line with the statistics showing a similar proportion
(78%) of public sector employees in Finland being women
(Statistics Finland 2016). It is also possible that some other
factors, for example depression, have affected the association
between sleep problems and life satisfaction (Franzen and
Buysse 2008; Nutt et al. 2008; Li et al. 2021; de Breij et al.
2022). However, it is important to notice that by studying
sleep problems, we also studied one of the characteristics
and diagnostic criteria of depression.

The study of life satisfaction will continue to be important
because of the prevalence of chronic illnesses increases with
advancing age, and as the life expectancy increases (Steptoe
et al. 2015). Additionally, intergovernmental organizations
[e.g., Organisation for Economic Co-operation and Develop-
ment (OECD) and World Health Organization (WHO)] are
urging the member countries to use well-being indicators,
such as life satisfaction when making important policy deci-
sions (Nakamura et al. 2022). Thus, future studies could
examine the long-term association between life satisfaction
and sleep problems after retirement and investigate whether
improving sleep could support life satisfaction in post-retire-
ment life. Since life satisfaction is a very subjective feeling,
conducting in-depth interviews during the retirement tran-
sition could offer diverse insights into retirees experiences
about the relationship between life satisfaction and sleep
problems.

Conclusions
The findings of this study suggest that decreasing or con-

stant sleep problems are associated with improved life
satisfaction during the retirement transition, especially in
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the feeling of easiness of life. It seems that the absence
of working life schedule requirements during retirement
improves life satisfaction by alleviating sleep problems or
making it easier to live with them.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10433-024-00802-4.
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