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Study Objectives: Investigate whether retirement transitions are associated with changes in sleep duration and sleep timing, and whether these associations 
are modified by age, sex, mental health, or circadian preference.
Methods: The Retirement and Sleep Trajectories (REST) study is a longitudinal study consisting of four annual mailed surveys that collected information 
about employment, sleep, and health. Differences in reported sleep duration, bedtime and wake time between successive surveys were calculated to 
estimate change over 1, 2, and 3 y. Linear regression models were used to estimate changes in these sleep parameters associated with retirement 1, 2, and 3 
y posttransition.
Results: Retiring from full-time work was associated with bedtimes that were 30, 31, and 36 min later 1, 2, and 3 y postretirement; wake times that were 63, 
69, and 78 min later; and sleep durations that were 15, 16, and 22 min longer 1, 2, and 3 y postretirement. These associations did not differ by sex or mental 
health status. Age and circadian preference modified the associations between retirement and change in sleep parameters; the increase in sleep duration 
was shorter and the wake time extension was lesser with advancing retirement age; those with evening preference had longer wake time extensions than 
those with morning preference.
Conclusion: Transitioning to retirement is associated with longer sleep duration, later bedtimes, and later wake times. These changes were detectable about 
1 y postwork transition and were persistent up to 3 y later.
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INTRODUCTION
A recent study of time use trade-offs suggested that one of 
the main activities traded off for sleep is time spent working; 
furthermore, retired persons were more likely to report being 
long sleepers and less likely to report being short sleepers than 
workers.1 In addition, there is evidence that sleep duration de-
clines with advancing age,2 although it may not occur steadily 
throughout adulthood.1,3,4 A meta-analysis that examined 
changes in sleep duration with aging found shorter sleep time 
with older age up until age 65 y, after which sleep duration did 
not continue to decline,3 possibly indicating retirement-related 
alterations to the association of aging with sleep duration.

Moreover, studies that examine sleep duration habits among 
adults find that study participants report shorter sleep dura-
tions on work nights compared to weekend nights. One study 
that used sleep diaries to estimate weekday and weekend sleep 
among adults found that participants reported sleeping an av-
erage 27 min longer on weekends than weeknights.5 Another 
study that asked respondents to report their usual weekday 
and weekend sleep in separate questions found that people re-
ported longer sleep duration on the weekend by about a quarter 
of an hour.6

There is some evidence to suggest that sleep characteristics 
may change with retirement, possibly related to changes in sleep 
duration and sleep timing. Two longitudinal cohort studies 
have investigated associations between retirement and sleep 
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Significance
This study provides evidence that sleep schedules, even among older adults, are constrained by work schedules; shortly (perhaps immediately) following 
retiring from employment, study participants adopted later bedtimes and even later waketimes. As a result, retirees had longer sleep durations than 
their working counterparts. Significant interactions between working status and both age and circadian preference suggest that constraints on “naturally 
occurring” sleep schedules are not experienced uniformly. Younger retirees changed their sleep schedules to a greater extent than older retirees. 
Additionally, circadian preference strongly affected postretirement changes in sleep duration and timing, suggesting that those with evening chronotype 
were substantially more constrained by work schedules than those with morning chronotype.

problems, such as insomnia and disturbed sleep. The VISAT 
(Aging, Health, & Work) study investigated the effect of retire-
ment on perceived sleep problems (i.e., insomnia symptoms) 
in a cohort of workers in France. They found that retirement 
was associated with one of the insomnia symptoms evaluated 
(premature awakening) but not the others.7 Additionally, the 
GAZEL study, a study of employees from the French national 
gas and electric company (GAZEL stands for GAZ and ELec-
tricité), found that while the prevalence of sleep disturbances 
(an affirmative response to a question about trouble sleeping 
during the past 12 mo) increases slowly with advancing age, 
the prevalence is reduced in the years following retirement.8

However, no longitudinal studies, to our knowledge, have 
investigated whether retirement transitions are associated 
with subsequent changes in sleep duration or the timing of 
bedtimes and wake times. Based on studies that report dif-
ferent typical sleep duration times on work nights and 
weekend nights, as well as results from the time-use trade-off 
study, we hypothesized that changes in work status, in par-
ticular, retirement (partial or full), would lead to longer sleep 
duration among older adults, and, accordingly, to changes in 
either or both bedtimes and wake times. We further examined 
whether age, sex, mental health status, or circadian preference 
modified associations between the retirement transition and 
changes in sleep duration and timing. We measured these as-
sociations using data from the longitudinal Retirement and 
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Sleep Trajectories (REST) Study. REST survey data were col-
lected annually for 4 y in a sample of adults who were 46–82 y 
old at the time of the first survey. We evaluated sleep duration 
and timing changes after up to 1 y, up to 2 y, and up to 3 y 
postretirement transition.

METHODS

Sample and Surveys
The REST Study is a companion study of the Wisconsin Sleep 
Cohort Study, an ongoing longitudinal study of sleep habits 
and sleep disorders in a population that, at the time of re-
cruitment, was working for the state of Wisconsin.9 Informed 
consent documents and study protocols were approved by the 
University of Wisconsin-Madison Health Sciences Institu-
tional Review Board.

Subjects for the REST study came from the sampling frame 
of the Wisconsin Sleep Cohort (WSC) study.9 Individuals who 
participated in a specified number of previous WSC study pro-
tocols (either [1] at least three mailed surveys or [2] at least 
one overnight polysomnography study and one mailed survey), 
and who were alive as of September 2010, were eligible for this 
study (n = 2,427). These subjects were ~25–60 y old in 1988 
at the time of the initial recruitment into the cohort and were 
46–82 y old at the beginning of the REST study.

The REST study consists of four mailed surveys, sent at 
approximately 1-y intervals, which include questions about 
occupational status, sleep, health, and sociodemographic in-
formation. Surveys were mailed to 2,427 potential REST 
subjects. This study evaluated pairs of surveys in which the 
subject reported working at the time of the first survey. Sur-
veys sent 1 y apart (i.e., surveys 1 and 2, surveys 2 and 3, sur-
veys 3 and 4) were used to measure 1-y change; surveys sent 
2 y apart (i.e., surveys 1 and 3, surveys 2 and 4) were used to 
measure 2-y change; surveys mailed 3 years apart (i.e., sur-
veys 1 and 4) were used to measure 3-y change. Subjects were 
included in the analysis if they did not report being retired at 
the time of the first survey in a survey pair. Subjects who were 
employed at both survey time points made up the comparison 
group. There were 933 respondents who provided 2,224 1-y 
observations (i.e., survey 1 to survey 2, survey 2 to survey 3, 
and survey 3 to survey 4), 1,535 2-y observations (i.e., survey 1 
to survey 3, and survey 2 to survey 4) and 782 3-y observations 
(i.e., survey 1 to survey 4).

Outcome Variables—Bedtime, Wake Time, and Sleep Duration
We evaluated change in sleep habits associated with work or 
retirement transitions. Change was measured between surveys 
mailed 1, 2, and 3 y apart. Depending on when during that year 
the work/retirement transition occurred, the change reflects a 
difference up to 1, up to 2, and up to 3 y posttransition.

Respondents reported the time they usually turned off the 
lights to go to sleep on both work nights or weeknights and 
on the weekend. They also reported the time they usually got 
out of bed to start the day on both work days or weekdays and 
for weekend days. (Survey questions allowed for reporting 
bedtimes and wake times on work days or weekdays and non-
work days or weekend days, which will hereafter be referred 

to as weekdays and weekend days.) Changes, in minutes, be-
tween bedtimes and wake times at successive time points 
(i.e., between surveys 1 and 2, 2 and 3, or surveys 3 and 4 
for 1-y transitions; between surveys 1 and 3 or 2 and 4 for 2-y 
transitions; and between surveys 1 and 4 for 3-y transitions) 
were calculated. We evaluated overall (weighted average of 
weekday and weekend nights) bedtime and wake time change 
as well as separate weekday and weekend bedtimes and wake 
times as outcomes.

Subjects reported the amount of time (hours and minutes) 
they thought they actually slept on weeknights and on the 
weekend. Change in sleep duration, in minutes, between suc-
cessive survey time points was evaluated with three outcomes: 
overall (a weighted average of weekday and weekend nights), 
and for weekday and weekend nights separately.

Main Predictor Variable—Employment Status Transitions
On each survey, respondents reported their occupational status. 
They chose which of the following descriptions reflected their 
current work status: working full-time, working part-time, par-
tially retired, fully retired, not working for pay and currently 
looking for paid work, or not working for pay/not retired/not 
currently looking for work (e.g., taking leave to care for a sick 
family member). We combined those who reported they were 
partially retired and those who were working part-time into 
one group. Three employment transitions were evaluated as 
predictors of changes in the sleep habits outcomes: (1) partici-
pants who transitioned from full-time work to full retirement 
were compared to participants who were working full-time at 
each of the time points; (2) participants who transitioned from 
full-time to partial retirement or part-time employment were 
compared to participants who were working full-time at each 
of the time points; and (3) participants who transitioned from 
partial retirement or part-time work to full retirement were 
compared to participants who were working part-time at both 
time points.

Covariates and Effect-Modifying Variables
All models were adjusted for age, sex, and self-reported gen-
eral health status (Excellent, Very Good, Good, Fair, Poor). We 
also considered the potential confounding effects of question-
naire-assessed alcohol use, caffeine consumption, and physical 
activity (estimated metabolic equivalent hours per weeks). Ad-
justment for these variables did not change the estimated as-
sociation between retirement and sleep habits, so they were not 
included in final models.

Interactions between employment transition and age, sex, 
mental health status and circadian preference were examined 
to investigate whether these factors modified the associa-
tions between employment transition and sleep habits. Mental 
health status was assessed with the Short Form-12 (SF-12) 
mental component score.10 The SF-12 was designed to have a 
mean score of 50 and a standard deviation (SD) of 10 in the 
general population. The mental component score was evalu-
ated as a continuous variable; higher scores indicate better 
mental health.

Circadian preference was measured with a highly infor-
mative three-item subset of the Morningness Eveningness 



SLEEP, Vol. 39, No. 3, 2016 667 Retirement Transitions and Sleep—Hagen et al.

Questionnaire (MEQ).11 The MEQ has been found to have 
good correlation (r = −0.70, P < 0.001) with the dim light mela-
tonin onset.12 The three included items were: (1) At what time 
in the evening do you feel tired and, as a result, in need of 
sleep? (response options: 20:00–21:00, 21:00–22:15, 22:15–
24:30, 24:30–01:45, 01:45–03:00); (2) At what time of the day 
do you think you reach your “feeling best” peak? (response 
options: 24:00–05:00, 05:00–08:00, 08:00–10:00, 10:00–17:00, 
17:00–22:00, 22:00–24:00; and (3) One hears about “morning” 
and “evening” types of people. Which one of these types do 
you consider yourself to be? (response options: definitely a 
morning type, more a morning than an evening type, more an 
evening than a morning type, definitely an evening type). We 
calculated the correlation between the full MEQ and the three-
item subset included in the REST surveys, using data on the 
full MEQ that was previously collected on WSC subjects, and 
found good correlation between the full MEQ and the three 
items (r = 0.70, P < 0.0001).

The MEQ categorizes people by the following circadian 
preference groups: definitely morning type, moderately 
morning type, neither type, moderately evening type, and defi-
nitely evening type. We combined the moderately evening and 
definitely evening types into one evening preference category 
because of small numbers in each of these groups. Responses 
to each item of the MEQ are scored so that higher scores indi-
cate more “morningness.” Modified scores were scaled based 
on the cut-points for the entire MEQ: “evening” preference 
(modified scores 2–7), “neutral” morning/evening preference 
(modified scores 8–10), “somewhat morning” preference (mod-
ified scores 11–12) and “most morning” preference (modified 
scores 13–16).

Statistical Analysis
Analyses were performed with SAS, release 9.2 (SAS Insti-
tute, Inc., Cary, NC). Descriptive statistics are reported for 
the entire sample that responded to two or more surveys, and 
thus were included in at least one of the 1-, 2-, or 3-y change 

analyses. The reported summary statistics are characteristics 
from the first survey returned by each respondent.

Linear regression was used to estimate changes in sleep 
duration, wake time, and bedtime associated with work-retire-
ment transitions. Up to three observations per respondent were 
included in the 1-y transition models, and up to two observa-
tions per respondent were included in the 2-y transition models, 
using generalized linear models with repeated measures. For 
the 3-y transition models, each respondent contributed only 
one observation.

Interactions between retirement status and age, sex, mental 
health status, and circadian preference were tested for statis-
tical significance (two-tailed P < 0.05) to evaluate whether 
these characteristics affected associations between retirement 
transitions and sleep habits.

Sensitivity analyses were conducted to investigate the ro-
bustness of results. For one sensitivity analysis, we restricted 
the sample to subjects who responded to all four surveys and, 
as such, were eligible to be included in each of the 1-, 2-, and 
3-y transition models. Another analysis used total sleep time, 
including naps, to evaluate sleep duration instead of just night-
time sleep duration. Finally, an additional set of models added 
sleep conditions (i.e., self-reported physician-diagnosed sleep 
apnea and symptoms of insomnia) to the models to determine 
whether controlling for these conditions affected the associa-
tions between retirement transitions and changes in sleep dura-
tion and timing.

RESULTS
Baseline descriptive statistics (Table 1) were determined using 
each respondents’ baseline survey (i.e., the first survey they 
responded to, whether it was survey 1, 2, or 3). The mean (SD) 
age of the entire study sample was 60.1 (6.0) y. Those working 
full-time at their baseline study were younger (57.4 (4.5) y) 
than those working part-time at baseline (64.4 (5.4) y). Fifty-
five percent of respondents were women. The mean (SD) self-
rated health of the sample, on a scale from 1 = Excellent to 

Table 1—Selected baseline characteristics of the Retirement and Sleep Trajectories study sample, 2010–2014.

Overall (n = 993) Working Full-Time (n = 615) Working Part-Time (n = 378)
Age, y, mean (SD) 60.1 (6.0) 57.4 (4.5) 64.4 (5.4)
Female, n (%) 548 (55%) 344 (56%) 204 (54%)
Self-reported health, mean (SD) a 2.4 (0.8) 2.5 (0.8) 2.4 (0.8)
Circadian preference, n (%)

Most morning
Somewhat morning
Neutral
Evening

366 (37%)
272 (27%)
253 (25%)
102 (10%)

217 (35%)
164 (27%)
160 (26%)

74 (12%)

149 (39%)
108 (29%)

93 (25%)
28 (7%)

Score, mean (SD) b 11.3 (2.8) 11.1 (3.0) 11.5 (2.7)
Number of alcoholic drinks/w, mean (SD) 4.7 (6.3) 4.8 (6.3) 4.6 (6.4)
Number of caffeine drinks/d, mean (SD) 2.6 (2.1) 2.6 (2.1) 2.6 (2.0)
Sleep duration (h/d), mean (SD) 7.0 (1.0) 6.9 (0.9) 7.1 (1.1)
Bedtime (SD, h) 21:58 (2.7) 22:01 (2.4) 21:53 (3.1)
Wake time (SD, h) 05:51 (3.0) 05:47 (2.5) 05:59 (3.6)

Baseline is each individual’s first survey. aSelf-reported health ranges from 1 = excellent to 5 = poor. bMorningness-Eveningness Questionnaire score 
ranges from 2 (most evening) to 16 (most morning). SD, standard deviation.
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5 = Poor was 2.4 (0.8). Respondents slept 7.0 (1.0) h at baseline, 
with an average bedtime of 21:58 and an average wake time of 
05:51 (Table 1).

Changes in Bedtimes
Table 2 presents changes in bedtimes associated with work 
transitions. The difference in bedtime between two successive 
surveys (sent 1 y apart) for respondents who transitioned from 
full-time work to full retirement was 30 min later than the dif-
ference in bedtime for respondents who kept working full-time 
over the same time period. After up to 2 y postretirement, mean 
change in retired individuals’ bedtimes was 31 min later than 
the change for respondents who were working full-time over 
the same time period. The difference in mean bedtime change 
was 36 min later for retirees compared to those working full-
time up to 3 y postretirement. Most of the overall difference 
in the changes in bedtime was driven by differences in bed-
time change on weeknights (Table 2). The difference in change 

in bedtime for respondents who transitioned from full-time to 
part-time work compared to respondents who were working 
full-time over the same time period was not significant 1 y or 3 y 
posttransition, but was 9 min (P = 0.05) later up to 2 y posttran-
sition. There were no significant differences in changes in bed-
times between those who transitioned from partial retirement or 
part-time work to full retirement compared to those who were 
working part-time over the same time period (Table 2).

Change in Wake Times
Table 3 presents changes in wake times associated with em-
ployment transitions. The changes in wake times of partici-
pants who fully retired were 63, 69, and 78 min later up to 
1, 2, and 3 y following retirement, respectively, than partici-
pants who were working full-time over the same time period. 
The difference in the change in wake times was due mostly 
to changes in weekday wake times (Table 3). Transitioning 
from full-time to part-time work was also associated with an 

Table 2—Changes in bedtime associated with work transitions (min) among Retirement and Sleep Trajectories study participants, 2010–2014.

Transition Time (y)
Full-Time to Retired 

(ref = full-time at both timepoints)
Full-Time to Part-Time 

(ref = full-time at both timepoints)
Part-Time to Retired 

(ref = part-time at both timepoints)
Overall

1 30.3 (2.8) [< 0.001] 1.6 (3.9) [0.69] 1.8 (3.6) [0.63]
2 31.4 (3.4) [< 0.001] 9.2 (4.8) [0.05] 5.1 (4.4) [0.25]
3 36.4 (5.4) [< 0.001] 10.6 (6.8) [0.12] 2.3 (6.9) [0.74]

Work/week night
1 36.8 (3.2) [< 0.001] 2.7 (4.5) [0.55] 2.8 (3.7) [0.45]
2 38.4 (3.8) [< 0.001] 11.4 (5.5) [0.04] 8.2 (4.6) [0.09]
3 43.8 (5.8) [< 0.001] 12.5 (7.3) [0.09] 5.1 (7.1) [0.47]

Weekend night
1 14.91 (3.2) [< 0.001] −1.3 (4.4) [0.77] −2.8 (3.8) [0.46]
2 14.5 (3.8) [< 0.001] 2.9 (5.5) [0.59] −0.7 (4.5) [0.87]
3 17.9 (5.4) [0.001] 6.1 (6.9) [0.38] −4.9 (7.1) [0.49]

Models adjusted for age, sex, self-reported health status, and circadian preference. Values presented as mean (standard error) [P value].

Table 3—Changes in wake time associated with work transitions (minutes) among Retirement and Sleep Trajectories study participants, 2010–2014.

Transition Time (y)
Full-Time to Retired

(ref = full-time at both timepoints)
Full-Time to Part-Time

(ref = full-time at both timepoints)
Part-Time to Retired

(ref = part-time at both timepoints)
Overall

1 63.0 (2.9) [< 0.001] 11.7 (4.1) [0.005] 14.0 (4.5) [0.003]
2 68.6 (3.9) [< 0.001] 23.8 (5.6) [< 0.001] 19.0 (5.4) [0.002]
3 77.5 (5.6) [< 0.001] 26.3 (7.1) [< 0.001] 12.5 (8.8) [0.16]

Work/week night
1 82.1 (3.6) [< 0.001] 15.1 (4.9) [0.003] 19.3 (5.3) [0.001]
2 90.6 (4.7) [< 0.001] 31.2 (6.7) [< 0.001] 27.8 (6.4) [ < 0.001]
3 100.3 (6.6) [< 0.001] 31.4 (8.3) [< 0.001] 18.1 (9.8) [0.065]

Weekend night
1 16.2 (3.6) [< 0.001] 2.9 (5.1) [0.56] 1.9 (4.2) [0.65]
2 13.4 (4.6) [0.006] 6.1 (6.5) [0.36] 3.1 (5.1) [0.53]
3 21.7 (6.1) [< 0.001] 17.7 (7.8) [0.02] −1.0 (8.5) [0.91]

Models adjusted for age, sex, self-reported health status, and circadian preference. Values presented as mean (standard error) [P value].
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overall shift to later wake times (12, 24, and 26 min up to 1, 2, 
and 3 y postretirement). This change was also primarily due to 
weekday wake time differences. Transitioning from part-time 
work to full retirement was associated with a significant differ-
ence in weekday wake time changes after 1 and 2 y postretire-
ment (14 and 19 min, respectively) but the difference after 3 y 
of retirement was not significant. Changes in weekend wake 
times did not differ between respondents who were working 
part-time and participants who were fully retired.

Change in Sleep Duration
Table 4 presents changes in bedtimes associated with work tran-
sitions. Change in sleep duration was longer for respondents 
who retired from full-time work to full retirement. Overall 
sleep duration change was 15, 16, and 22 min longer, respec-
tively, for those who retired up to 1, 2, and 3 y prior. For those 
retiring from full-time work, sleep duration change was longer 
on weeknights by 24, 28, and 33 min up to 1, 2, and 3 y post-
retirement than for those who kept working full- time over the 
same time period. Weekend sleep duration was shorter among 
retirees than among those who maintained employment. Sleep 
duration was also longer for those who transitioned from full-
time work to partial retirement or part-time work compared 
to those who maintained full-time work over the same time 
period. For those who transitioned from full-time to part-time 
work, sleep duration change was 16, 28, and 28 min longer up 
to 1, 2, and 3 y posttransition, respectively. For individuals 
who transitioned from full-time to part-time work, weekday 
sleep duration change was greater than for those who were 
working full-time over the same time period (21, 34, and 32 
min longer up to 1, 2, and 3 y posttransition). There were no 
significant changes in sleep duration between those who tran-
sitioned from part-time work to full retirement and those who 
were working part-time over the same time period.

Effect Modification
Interactions between retirement transition and sex, and retire-
ment transition and mental health status were not statistically 

significant in predicting changes in sleep duration or sleep 
timing. However, there were significant interactions between 
retirement transitions and both age and circadian preference.

Age modified the association between retirement transitions 
and sleep habits; later wake times associated with retirement 
were not much later with older age (Figure 1), and increases 
in sleep duration were not as great with older age (Figure 2). 
Change in sleep duration was 2.6 min (P = 0.005) shorter per 
year of age up to 1 y postretirement; 2.3 min (P = 0.03) shorter 
per year at 2 y postretirement; and retiring was associated with 
3.0 min (P = 0.02) shorter increase in sleep duration per year 
of age up to 3 y postretirement. These findings suggest that a 
10-y age increment at the time of retirement is associated with 
a 20- to 30-min reduction in the increase in sleep duration as-
sociated with transitioning to retirement.

Overall, transitioning to retirement was associated with 
later wake times, but wake time extensions were a few minutes 
less with each year of advancing age. Wake time extensions 
were reduced 2.2 min (P = 0.002) for each year of advancing 
age 1 y postretirement, 1.5 (P = 0.09) min less for each year 
of advancing age 2 y postretirement, and 2.9 min (P = 0.02) 
less after 3 y. These significant interactions suggest that a 10-y 
age difference at the time of retirement is associated with a 
22-min difference in the change in wake time 1 y postretire-
ment and a 30-min difference in the change in wake time 3 y 
postretirement.

Circadian preference modified the association between re-
tirement and wake time (Figure 3) so that, compared to respon-
dents with the most morning preference, those with evening 
preferences had even larger wake time changes associated 
with retirement. After 1 y, those with evening preference had 
changes in wake time that were 19 min later (P = 0.03) than 
the change associated with retirement for respondents with 
the most morning preference. Those with a neutral morning/
evening circadian preference had changes in wake times that 
were 21 (P = 0.005) min later than those with the most morning 
preference. After 2 y postretirement, evening and neutral cir-
cadian preferences were associated with weekday wake times 

Table 4—Changes in sleep duration associated with work transitions (min) among Retirement and Sleep Trajectories study participants, 2010–2014.

Transition Time (y)
Full-Time to Retired

(ref = full-time at both timepoints)
Full-Time to Part-Time

(ref = full-time at both timepoints)
Part-Time to Retired

(ref = part-time at both timepoints)
Overall

1 14.6 (3.8) [< 0.001] 16.0 (5.3) [0.003] 1.6 (4.4) [0.72]
2 15.5(4.5) [0.001] 28.1 (6.4) [< 0.001] 1.7 (5.1) [0.674]
3 22.1 (6.0) [0.001] 28.0 (7.5) [< 0.001] 3.3 (7.8) [0.67]

Work/week night
1 23.5 (4.2) [< 0.001] 20.5 (5.9) [0.001] 5.9 (4.9) [0.23]
2 28.2 (4.9) [< 0.001] 33.8 (7.0) [< 0.001] 4.7 (5.7) [0.42]
3 33.4 (6.7) [< 0.001] 32.0 (8.3) [< 0.001] 7.7 (8.8) [0.38]

Weekend night
1 −10.8 (4.9) [0.03] 5.0 (6.8) [0.47] −9.8 (4.6) [0.03]
2 −14.9 (5.7) [0.01] 14.4 (8.1) [0.08] −3.8 (5.1) [0.47]
3 −3.6 (7.0) [0.61] 18.1 (8.8) [0.04] −9.8 (7.5) [0.19]

Models adjusted for age, sex, self-reported health status, and circadian preference. Values presented as mean (standard error) [P value].
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that were 18 (P = 0.13) and 33 (P < 0.001) later than changes 
in wake times for those with the most morning preference. 
Three years postretirement, those with evening and neutral 

preferences had changes in wake time that were 56 (P = 0.002) 
and 52 (P < 0.001) min later than changes associated with re-
tirement for individuals with the most morning preference.

Figure 1—Changes in wake time 1, 2, and 3 years postretirement by age at retirement. Model-based estimates of change in wake time (in min) with 95% 
confidence intervals associated with transitioning from full-time work to full retirement up to 1, 2, and 3 y posttransition from the model that included an 
interaction term between retirement and age at retirement. Models were adjusted for sex, self-rated health, and circadian preference.

Figure 2—Changes in sleep duration 1, 2, and 3 years postretirement by age at retirement. Model-based estimates of change in sleep duration (in min) with 
95% confidence intervals associated with transitioning from full-time work to full retirement up to 1, 2, and 3 y posttransition from the model that included 
an interaction term between retirement and age at retirement. Models were adjusted for sex, self-rated health, and circadian preference.



SLEEP, Vol. 39, No. 3, 2016 671 Retirement Transitions and Sleep—Hagen et al.

Sensitivity Analyses
When the sample was restricted to subjects who responded 
to all four surveys, there were no changes in the conclusions 
about the associations between retirement and sleep outcomes 
(sleep duration, bedtimes, and wake times), with beta coeffi-
cients and P values very similar between the main models pre-
sented previously and the models using the restricted sample.

Another sensitivity analysis recalculated sleep duration to 
include naps. The difference in this total sleep time variable 
between those who retired and those who kept working was 
not appreciably different than the nighttime sleep duration 
variable used in the main models.

Finally, we added sleep apnea and insomnia to the models 
to determine whether the presence of these sleep conditions 
would affect our results. Neither of the two sleep conditions, 
when added to the models, affected the associations between 
retirement transitions and the sleep duration or sleep timing 
outcomes.

DISCUSSION
We found that transitioning to retirement or part-time work 
was associated with later bedtimes, and even later wake times 
and, as a result, in a total net average increase in sleep duration. 
Retirement transitions were associated with bigger differences 
in sleep duration and bed times and wake times than full-time 
to part-time transitions, and transitions from part-time work to 
full retirement were not associated with significantly different 

changes in sleep time or timing compared with those who kept 
working part-time. The full-time employment to full retire-
ment transition is a much more abrupt lifestyle and time-use 
change than either of the other two transitions (from part-time 
work to retirement or from full-time work to part-time work) 
and so it is not surprising that the largest amount of change is 
happening within the full-time to full retirement group.

Because of the differences in sleep duration and sleep 
timing changes between weekdays and weekends associated 
with retirement, it appears that not getting up early for work 
may be the primary cause of the increase in sleep duration. 
Wake times on weekdays were considerably later, and retirees 
also reported staying up later at night, presumably because 
they don’t have to wake up early in the morning to be on time 
for work.

Very few other studies have investigated the association be-
tween retirement status and sleep duration. Time use analyses 
suggest that nonworking adults (including retirees, as well as 
those who were unemployed or not in the labor force) obtain 
significantly more sleep than those who are employed.1,13 Our 
results are consistent with these analyses of time tradeoffs that 
people make during their daily activities. A recently published 
longitudinal study of the health effects associated with retire-
ment reported that weekday sleep duration increases with re-
tirement.14 These authors report that sleep duration increases 
by a mean (SD) 0.7(0.5) h. This reported difference of about 
42 min is consistent with the differences we found in our results.

Figure 3—Change in wake time 1, 2, and 3 years postretirement by circadian preference category. Model-based estimates of change in wake time (in 
min) with 95% confidence intervals associated with transitioning from full-time work to full retirement up to 1, 2, and 3 y posttransition, from the model 
that included an interaction term between retirement and circadian preference. Circadian preference was determined by select items of the Morningness 
Eveningness Questionnaire and subjects were categorized according to Evening type, Neutral (neither morning nor evening preference), Moderately 
Morning type, and Definitely Morning type. Models were adjusted for age, sex, and self-rated health.
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We found an interaction between the retirement transitions 
and age in predicting changes in sleep duration and wake 
times, such that the increase in sleep duration was shorter and 
the wake time extension was lesser with advancing age. These 
modifications to the retirement–sleep duration and retirement–
wake time associations due to age are somewhat unexpected, 
given that studies have found that sleep duration decreases 
with age3,4 and that wake time has been found to be later in 
older age.15 However, none of these studies has examined the 
contribution of retirement–or other exogenous factors that 
may be associated with aging–to the changes in sleep dura-
tion or wake time, so it is difficult to know how much of the 
increase in sleep time or wake time associated with aging in 
these studies is due to biological aging and how much is attrib-
utable to changing roles, responsibilities, and activities associ-
ated with work and retirement. We speculate that both biology 
and social roles are at play and that the dampened effect of 
retirement seen at older ages may be due to the possibility that 
older people may already have altered their sleeping habits and 
patterns while they were working due to biologically related 
changes associated with aging, such that the sleep duration 
and timing changes associated with social role change at re-
tirement are less drastic for retirees with more advanced age.

We found an additional interaction between circadian pref-
erence and retirement in predicting changes in wake times. 
While, on average, postretirement wake times were later for 
participants regardless of circadian preference, those reporting 
evening preference had significantly and substantially–more 
than 40 min–later wake time extensions postretirement than 
those endorsing morning circadian preference. This might 
imply that typical work schedules impose wake times that 
would not occur “naturally” in some adults, and the degree 
of imposition is greatest for persons with evening preference. 
Work-imposed requirements to awaken substantially earlier 
than optimally determined by circadian-phenotype for persons 
with evening circadian preference throughout the working 
years of life may result in poorer health outcomes related to 
chronic circadian misalignment.16,17 Indeed, a study of “social 
jet lag”–measured as the difference in midpoint of sleep be-
tween work and free days–found that greater degrees of “social 
jet lag” are associated with higher body mass index, glycated 
hemoglobin levels, heart rate, depressive symptoms, smoking, 
mental distress, and alcohol use.18 The substantial change we 
find in wake times postretirement suggests the possibility that 
many people may be experiencing “social jet lag” due to work 
schedule impositions.

For our primary study question about what happens, on 
average, to sleep habits upon retirement, we think our find-
ings are likely generalizable to a wide range of blue-collar 
and white-collar populations undergoing a retirement transi-
tion in the broad age span represented by our sample. REST 
respondents were working in a myriad of job classifications 
at the time of retirement and retired for many reasons—as in 
many other work environments. There may, however, be some 
specific circumstances not well represented by our sample that 
could affect expected changes in sleep following retirement; 
e.g., retirement from physically strenuous jobs (e.g., timber or 

fishing industries), or in occupations that may impose earlier 
ages of retirement (e.g., law enforcement).

Study Strengths and Limitations
This study has important strengths. The large sample, followed 
longitudinally, consisted of older adults, many of whom were 
around retirement age. Many respondents did retire or transi-
tion to part-time work during the 4 y of observation, allowing 
us to examine the effect of these occupational transitions 
on wake and sleep time. The REST survey also collected a 
breadth of additional data so that we could adequately con-
trol for potentially important confounding factors. The four 
annual surveys allowed us to evaluate change in sleep habits 
in the year immediately following retirement and part-time 
work transitions, as well as follow up 2 and 3 y later to assess 
whether these sleep habit changes were persistent.

This study is limited in that sleep times were evaluated sub-
jectively. Each of the annual surveys had a question asking 
how much sleep the respondent thought they actually got on 
work nights or weeknights and another question asking about 
how much they actually slept on weekend nights. Self-reported 
sleep times have been reported to be moderately associated 
(r = 0.47) with actigraph-measured sleep duration.19 Although 
objectively measuring sleep duration with wrist-worn activity 
monitors would have provided more accurate sleep time esti-
mates for any given week, our subjective measure did ask sub-
jects about a typical weeknight and a typical weekend in the 
same way at each survey timepoint, so our data are likely able 
to capture changes in usual sleep habits over time. Similarly, 
bed times and wake times were self-reported instead of being 
objectively measured.

CONCLUSIONS
Transitioning to retirement is associated with longer sleep dura-
tion, later bedtimes, and later wake times. These changes were 
detectable up to 1 y postwork transition and were persistent up 
to 3 y later. The rapid changes in sleep patterns observed post-
retirement suggest that working, particularly full-time work, 
imposes sleep duration and timing patterns that would not oth-
erwise occur. Furthermore, there are important differences in 
the degree of change in sleep patterns postretirement related 
to age and circadian preference suggesting that, among adults 
that are near retirement age, working adults who are younger 
and have an evening chronotype may have sleeping patterns 
most at odds with those that would occur in the absence of 
work-governed sleep-wake schedules.
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