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Objectives: Employee control over work times has been associated with favorable psychosocial and health-related outcomes, but the evidence
regarding sleep quality remains inconclusive. We examined cross-sectional and prospective associations between work time control and sleep
disturbances in a large working population, taking into account total hours worked.

Methods: The data were from a full-panel longitudinal cohort study of Finnish public sector employees who responded to questions on work time
control and sleep disturbances in years 2000-2001, 2004-2005, 2008-2009, and 2012. The analysis of cross-sectional associations was based on
129,286 person measurements from 68,089 participants (77% women) aged 17-73 years (mean 43.1). Data from 16,503 participants were used in
the longitudinal analysis. Log-binomial regression analysis with the generalized estimating equations method was used.

Results: Consistently in both cross-sectional and longitudinal models, less control over work time was associated with greater sleep disturbances in
the total population and among those working normal 40-hour weeks. Among participants working more than 40 hours a week, work time that was
both very high (cross-sectional prevalence ratio compared to intermediate work time control [PR] 1.32, 95% confidence interval [CI] 1.05-1.65) and
very low (PR 1.23, 95% Cl 1.08-1.39) was associated with sleep disturbances, after adjustment for potential confounding factors.

Conclusions: These data suggest that having few opportunities to influence the duration and positioning of work time may increase the risk of
sleep disturbances among employees. For persons working long hours, very high levels of control over working times were also associated with

increased risk of sleep disturbances.
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INTRODUCTION

Allowing employees the opportunity to influence the dura-
tion and positioning of their work time, that is work time
control, has been associated with increased job satisfaction
and reduced risk of work-family conflict, self-reported health
problems, registered sickness absence, and disability pension,
particularly in relation to musculoskeletal or mental disor-
ders.'”7 Conversely, low work time control has been linked to
sleep disturbances,'*'? and to common work-related stressors,
such as job strain (i.e., a combination of high job demands and
low job control at work), long working hours, and overcom-
mitment to work.'*"> The importance of reducing sleep distur-
bances is underlined by observed associations between sleep
disturbance and increased morbidity, especially in relation to
mental disorders, temporary and permanent work disability,
and even increased risk of premature death.'*%

Given that work time control represents a means of reducing
stress at work, a link between low work time control and
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increased risk of sleep disturbances is plausible. However, to
date, studies that have examined the association between work
time control and sleep disturbances are limited and provide
inconsistent results.!®12 In two cross-sectional studies, low
work time control was associated with poorer sleep quality.'®
Other studies have found that employees who lack individual
flexibility to determine their days off and who also have highly
variable work times determined by the employer are more
likely to report sleep problems.*? However, in another study
it was additionally found that employees with high work time
control also experienced greater sleep problems when their
work schedules were more variable.'? In shift workers, ability
to influence scheduling of work shifts was not clearly associ-
ated with disturbed sleep.!®!!

The reasons for the inconsistencies in previous results are
unknown but may be due in part to small sample sizes, varying
definitions of work time control, heterogeneity in the study
designs, and differences in the sources of data (e.g., company
records vs. open internet surveys). Furthermore, few studies
have taken into account the possibility that the association
between work time control and risk of sleep disturbances
may depend on total hours worked. Long weekly work hours
predict shorter and more disturbed sleep,'> probably because
the time for unwinding after the end of work is reduced and the
actual time available to sleep is restricted.” Such restrictions
may limit the possibilities for enhancing sleep through other
means, such as improved work time control. Hence those who
work long hours may be more likely to experience curtailed or
impaired sleep, irrespective of their level of work time control.
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Table 1—Study design and number of participants and person measurements for the cross-sectional and longitudinal analyses

Survey
2000-2002* 2004-2005 2008-2009 2012 Total no of person
Analyses Phase 1 Phase 2 Phase 4 Phase 6 Total N measurements
Cross-sectional wtc & sleep wtc & sleep wtc & sleep wtc & sleep
N for first response ** 27,754 13,006 14,940 12,389 68,089
N of respondents 27,754 28,436 37,998 35,098 129,286
Longitudinal wtc ——— > sleep
N 16,503 16,503 16,503 16,503

*Long working hours were measured only in Phase 1. Work time control (wtc), sleep disturbances, and all other covariates were measured in Phases 1, 2,
4, and 6. ** Number of participants who entered the study, i.e. responded for the first time in the survey phase in question.

Finally, it is possible that in some cases, flexibility may promote
behavior that results in greater sleep disturbance. For example,
individual flexibility in working hours can be associated with
setting oneself high goals, leading to self-inflicted unhealthy
work schedules and excessive work load.!

In this prospective observational cohort study of public
sector employees, our objective was to examine the rela-
tion between work time control and sleep disturbances using
both cross-sectional and longitudinal designs in a large well-
described working population. Given that high job control,
including work time control, may decrease the likelihood of
work-related stress,” it is hypothesized that providing workers
with control over their work hours will also reduce the risk of
sleep disturbances. Furthermore, we examined the role of long
working hours in the association between work time control
and sleep, as the health implications of work time control might
differ between employees working standard hours and those
working extended hours. We hypothesized that the association
between work time control and sleep disturbances might be
weaker among those working long hours because of the impact
that long work hours have on unwinding and the time available
for sleeping. With up to 68,089 employees and 129,286 person
measurements, this study is to our knowledge, the largest study
so far in this field of research.

MATERIAL AND METHODS

Study Population and Design

This study is based on data from the Finnish Public Sector
study.>” In Phase 1 in 2000-2001, a total of 32,299 (response
rate 67%) local government employees in 10 towns in Finland
aged 17-65 responded to a survey regarding health and well-
being. Surveys have since been repeated in 2004-2005 (Phase 2,
N = 37,953, response rate 65%), 2006 (Phase 3, N = 34,418,
69%, no sleep measurement), 2008-2009 (Phase 4, N = 48,495,
69%), 2010 (Phase 5, N = 37,567, 69%), and 2012 (Phase 6,
N = 39,194, 69%), targeting all full-time employees of those
organizations. In Phases 2 and 4 we additionally included those
participants who, after joining the cohort, had transferred to other
organizations, or had become entrepreneurs. In all analyses, we
included only participants who were working full time and had
complete data within one measurement point. The final sample
for the cross-sectional analysis comprised 68,089 participants,
of whom 27,754 (41%) joined the study population at Phase 1,
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13,006 (19%) at Phase 2, 14,940 (22%) at Phase 4, and 12,389
(18%) at Phase 6 (Table 1). Participants (77% women) were aged
17-73 years (mean 43.1, SD 10.0) at the time of their first survey
response with complete data. The longitudinal analysis covered
the 16,503 participants who had responded to questions about
work time control, working hours (measured only in Phase 1),
and covariates in Phase 1, and sleep disturbances in Phase 2.

The study was approved by the Ethics committee of the
Finnish Institute of Occupational Health.

Work Time Control

Work time control was measured with 7 items relating to the
respondent’s ability to influence the following: (1) total length
and (2) beginning and ending times of a working day, (3) taking
breaks during a working day, (4) attending to personal affairs
during a working day, (5) scheduling of work shifts, (6) taking
vacations and paid days off, and (7) taking unpaid leave.’
Internal consistency (Cronbach a) between the items was 0.84
at the time of the first survey response. All items were assessed
on a Likert-type response scale ranging from 1 (very little)
to 5 (very much) and the mean of the items was calculated
(response to >4 items was required). The mean was rounded to
the nearest whole number to indicate work time control score:
1 = very low, 2 = low, 3 = intermediate, 4 = high, and 5 = very
high work time control.

Working Hours

Working hours, measured at Phase 1 only, were derived from
the self-reports of the number of contracted working hours
as well as the estimated weekly mean of extra and overtime
working hours. These numbers were summed and dichoto-
mized into < 40 h/week or > 40 h/week.

Sleep Disturbances

Self-reported sleep disturbances were measured with the
Jenkins Sleep Problem Scale® at Phases 1, 2, 4, 5, and 6. Indi-
vidual items addressed the occurrence of the following sleep
problems: difficulty falling asleep, difficulty maintaining sleep
during the night, early morning awakenings, and non-restor-
ative sleep—items corresponding to the nighttime insomnia
symptoms specified by the Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition (DSM-IV). Participants
reported how frequently they had experienced each of the
4 symptoms during the past 4 weeks (response scale from
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1 = never to 6 = every night). For participants who reported
more than one insomnia symptom, their most frequent symptom
was used to assess the frequency of sleep disturbances, dichoto-
mized as no sleep disturbances (symptoms 0-4 nights/week) or
sleep disturbances (symptoms 5-7 nights/week).

Covariates

Sociodemographic characteristics of age, sex, occupational
status, and type of job contract (permanent/temporary) were
drawn from employers’ records. Occupational status was
divided into higher-grade non-manual workers (e.g., teachers,
physicians), lower-grade non-manual workers (e.g., registered
nurses, technicians), and manual workers (e.g., cleaners, main-
tenance workers) according to the occupational title classifi-
cation of Statistics Finland.”” Appendix 1 shows the 50 most
common occupational titles in the Finnish Public Sector data.
Data on marital status (married or cohabited/single) and work
schedule (day work/night or shift work) were obtained from the
survey responses.

Health behaviors comprised self-reports of current smoking
(no/yes), alcohol consumption (grams of pure alcohol per
week),” body mass index (BMI), and physical activity. Partici-
pants reported their average weekly consumption of beer, wine,
and spirits in portions. Those data were transformed into grams
of pure alcohol. BMI was calculated from self-reported height
and weight (kg/m?). Participants also reported the amount of
their physical activity and whether it was equal to walking, fast
walking, jogging, or running. Physical activity was measured
as metabolic equivalent task (MET) hours per day.”

Self-rated health was measured on a 5-point scale using the
item: “‘How would you estimate your current state of health?”*°
The scale was dichotomized to indicate suboptimal (scores 1-3)
and good (scores 4-5) self-rated health. Psychological distress
was measured by the 12-item version of the General Health
Questionnaire (GHQ),*! with caseness coded as positive if the
participant endorsed >4 items of psychological problems during
preceding weeks. Symptoms of anxiety (continuous outcome)
were quantified by the 6-item Trait Anxiety Inventory.*

Statistical Analysis

Associations between the covariates and work time control
were analyzed using the %> test (categorical variables) or anal-
ysis of variance (continuous variables). In these analyses, we
included the first measurement of each participant if they had
responded more than once.

We pooled data from all 4 points of measurement that included
questions on work time control, sleep disturbances, and all the
covariates, i.e., Phases 1, 2, 4, and 6. Phases 3 and 5 included
data on work time control and sleep disturbances, but not all
the covariates. The cross-sectional analysis thus comprised
129,286 person measurements from 68,089 participants. The
cross-sectional association between work time control and
sleep disturbances was analyzed with repeated measures log-
binomial regression analysis using the generalized estimating
equations (GEE) method.*** The repeated measurements were
nested within participants, i.e., while the individual participants
contributed more than one observation to the dataset, the inter-
dependence of the within-participant observations was taken
into account in estimating the standard errors.
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In the crude model, we calculated prevalence ratios (PR) and
their 95% confidence intervals (CI) of sleep disturbances by the
degree of work time control, adjusted for the survey year. We
then sequentially adjusted for (1) age, sex, and socioeconomic
position, and (2) all the above listed + marital status, type of job
contract, night/shift work, health behaviors, self-rated health,
psychological distress, and anxiety. As the associations of
alcohol consumption® and BMI*® with health may be U-shaped,
these covariates were included in the fully adjusted model both
as linear and squared terms. Intermediate work time control
was chosen for the reference category instead of very low or
very high work time control, because those extreme scores
comprised significantly fewer observations (very low work
time control n = 11,004, very high n = 3,795) than the interme-
diate score (n = 46,496). For comparison, we also analyzed the
association of work time control with self-reported suboptimal
health, as lower work time control has previously been shown
to predict poorer self-rated health.?’

In the cross-sectional design, we analyzed the interaction
between work time control and long working hours using
data only from Phase 1, because long working hours were not
measured in any other phases. This subsample included only
those 26,796 participants who responded to the Phase 1 survey
and had complete data on all variables. With similar adjust-
ments to the original cross-sectional analysis, the association
between work time control and sleep disturbances in Phase 1
was analyzed in subgroups according to working hours (< 40 h/
week and > 40 h/week).

The interaction between work time control and long working
hours was further investigated in a longitudinal analysis using
a log-binomial regression analysis with the generalized esti-
mating equations (GEE) method. We evaluated prospectively
whether the association between work time control in Phase 1
and sleep disturbances in Phase 2 depended on working hours
(hours/week < 40 or > 40) by including the term “work time
control X working hours” in the model. Because of a signifi-
cant interaction, we carried out analyses separately for those
who reported working < 40 h/week or > 40 h/week at Phase 1.
The longitudinal analysis included complete data from 16,503
participants who had responded to questions about working
hours, measured only in Phase 1. All the covariates, including
time 1 sleep disturbances, were derived from Phase 1.

All analyses were performed using the SAS statistical soft-
ware, version 9.2 (SAS Institute, Inc., Cary, NC).

RESULTS

Very low work time control was reported by 6,101 partici-
pants (9%), low by 25,624 (38%), intermediate by 24,251
(35%), high by 10,365 (15%), and very high work time control
by 1,748 (3%) participants at study entry. Very low or low work
time control were associated with older age, manual occupa-
tional status (very low was also associated with higher non-
manual occupational status which included school teachers),
nonsmoking, lower physical activity, suboptimal self-rated
health, and psychological distress (Table 2). The lower the
work time control score, the higher the levels of anxiety. High
or very high work time control was associated with male sex,
higher occupational status, day work, good self-rated health, no
psychological distress, and higher alcohol intake.
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Table 2—Characteristics of the study sample. For each of the 68,089 participants, data are reported for their first response included in the analysis (Phase
1,2,4,and6)
Work time control
All Very low Low Intermediate High Very high
N N (%) N (%) N (%) N (%) N (%)
Sex**
Men 15,482 1,361 (9) 5,549 (36) 5,316 (34) 2,698 (17) 558 (4)
Women 52,607 4,740 (9) 20,075 (38) 18,935 (36) 7,667 (15) 1,190 (2)
Marital status *
Married/cohabited 50,831 4,581 (9) 19,216 (38) 17,912 (35) 7,799 (15) 1091 (3)
Single 17,258 1,520 (9) 6,408 (37) 6,339 (37) 2,566 (15) 365 (2)
Occupational status **
Higher non-manual 25,239 3,275 (13) 8,657 (34) 7,632 (30) 4,688 (19) 987 (4)
Lower non-manual 31,080 1,451 (5) 11,136 (36) 12,915 (41) 4,913 (16) 665 (2)
Manual 11,770 1,375 (12) 5,831 (50) 3,704 (31) 764 (6) 96 (1)
Type of job contract **
Permanent 55,822 4,895 (9) 21,142 (38) 19,978 (36) 8,440 (15) 1,367 (2)
Temporary 12,167 1,199 (10) 4,445 (36) 4,228 (35) 1,918 (16) 377 (3)
Night/shift work **
No 51,654 4,803 (9) 18,616 (36) 17,963 (35) 8,734 (17) 1,538 (3)
Yes 16,435 1,298 (8) 7,008 (43) 6,288 (38) 1,631 (10) 210 (1)
Smoking **
No 55,320 5,070 (9) 20,893 (38) 19,485 (35) 8,424 (15) 1,448 (3)
Yes 12,769 1,031 (8) 4,731 (37) 4,766 (37) 1,941 (15) 300 (3)
Suboptimal self-rated health **
No 65,199 5,653 (9) 24,355 (37) 23,414 (36) 10,075 (15) 1,702 (3)
Yes 2,890 448 (15) 1,269 (44) 837 (29) 290 (10) 46 (2)
Psychological distress **
No 51,083 4,137 (8) 18,945 (37) 18,561 (36) 8,041 (16) 1,399 (3)
Yes 17,006 1,964 (12) 6,679 (39) 5,690 (33) 2,324 (14) 349 (2)
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Age (years) ** 43.11 (10.05) 45.69 (9.79) 43.62 (9.98) 42.19 (10.14) 42,60 (9.86) 42.56 (9.84)
Alcohol intake (g/week) ** 66.80 (106.51)  65.49(110.28)  62.69 (98.28) 67.34 (109.93)  74.43(113.41)  78.86 (114.79)
Body mass index (kg/m?) ** 25.35 (4.41) 25.18 (4.32) 25.33 (4.37) 25.36 (4.49) 25.39 (4.35) 25.81 (4.68)
Physical activity (MET h/day) 4.82 (4.34) 4.75 (4.46) 4.82 (4.36) 4.86 (4.31) 4.79 (4.27) 4.83 (4.51)
Anxiety (score)** 1.95 (0.55) 2.07 (0.60) 1.97 (0.55) 1.93(0.53) 1.89 (0.54) 1.81(0.55)
SD, standard deviation; MET, metabolic equivalent task. *P = 0.01, **P < 0.0001.

In the cross-sectional analysis, a linear trend (P < 0.0001)
was observed in the crude model. Very low (PR 1.37, 95% CI
1.33-1.42) and low work time control (PR 1.13, 95% CI 1.10-
1.15) were associated with higher prevalence of sleep distur-
bances compared to those with intermediate work time control
after adjustment for survey year only (Table 3). High work time
control was associated with lower sleep disturbance prevalence
(PR 0.93, 95% CI 0.90-0.96), whereas there was no association
between very high work time control and disturbed sleep. In the
fully adjusted model, however, the association between very
high work time control and sleep disturbances was increased
to 1.10 (95% CI 1.04-1.17) compared to intermediate work
time control. Associations between very low and low work
time control with sleep disturbances were attenuated to 1.17
(95% CI 1.13-1.21) and 1.06 (95% CI 1.04-1.08), respectively,
and the association with high work time control disappeared
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after full adjustments. We also performed a subsidiary analysis
examining all 7 items separately, and the results were similar
across the items (Appendix 2).

Excluding shift workers did not substantially alter the pattern
of results, and there was no statistically significant interaction
between work time control and shift work on sleep distur-
bances (P, eracion = 0.256). Certain professions may have inher-
ently less control over their work times because of the nature
of the job. Therefore, we performed further subsidiary analyses
using a more detailed categorization of occupational titles (30
categories based on the 2 first digits of the occupational title
classification of Statistics Finland?”) as a covariate instead of
the occupational status variable with three categories (upper
non-manual, lower non-manual, manual worker). In the fully
adjusted model, very low work time control was associated with
1.20 times (95% CI 1.16-1.23) greater risk of sleep disturbances
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Association with sleep disturbance

Table 3—Cross-sectional association between work time control and sleep disturbances (5-7 nights/week) in the Finnish Public Sector study (129,286 person
measurements from repeated measures in 2000-2012)

Crude
Work time control N Cases PR (95% CI)
Very low 11,004 3,602 1.37 (1.33-1.42)
Low 47,024 12,413 1.13(1.10-1.15)
Intermediate 46,496 10,811 1.00 (Ref)
High 20,967 4,563 0.93 (0.90-0.96)
Very high 3,795 864 0.98 (0.93-1.05)

Model 1
PR (95% Cl)
1.34 (1.30-1.38)
1.11(1.09-1.14)
1.00 (Ref)

0.94 (0.91-0.97)
1.00 (0.94-1.06)

Model 2
PR (95% Cl)

147 (1.13-1.21)
1.06 (1.04-1.08)
1.00 (Ref)

0.98 (0.96-1.01)
1.10 (1.04-1.17)

PR, prevalence ratio; Cl, confidence interval, Ref, reference category. Model 1 = Crude + age, sex, and occupational status. Model 2 = Crude + age, sex,
occupational status, marital status, type of job contract, night/shift work, health behaviors, self-rated health, psychological distress, and anxiety.

than intermediate work time control. The corresponding figures
were 1.08 (95% CI 1.05-1.10) for low work time control, 0.97
(95% CI 0.95-1.01) for high work time control, and 1.09 (95%
CI 1.03-1.16) for very high work time control. Furthermore,
the U-shaped association between work time control and sleep
was also found when analyzing main occupational categories
([1] senior officials and managers, professionals; [2] techni-
cians and associate professionals, clerks; [3] service and care
workers; [4] skilled agricultural workers, craft and related
trades workers, plant and machine operators and assemblers,
elementary occupations?’) separately (all P-values < 0.004 for
quadratic term of continuous work time control score).

For comparison, we analyzed the association between
work time control and self-reported suboptimal health, which
showed stronger associations in general (very low work time
control: crude PR 1.85,95% CI 1.71-2.00; very high work time
control crude PR: 0.72, 95% CI 0.59-0.86 compared to inter-
mediate work time control) and a clearer linear association after
full adjustments (very low work time control PR 1.37, 95% CI
1.27-1.48; low work time control PR 1.15, 95% CI 1.09-1.21;
high work time control PR 0.88, 95% CI 0.81-0.96; very high
work time control PR 0.83, 95% CI 0.70-0.99).

An interaction between weekly working hours and work
time control was observed (P = 0.04). Among participants
who worked up to 40 h/week (n = 21,044), a linear trend was
observed (P < 0.001) in the fully adjusted model, but only very
low work time control was statistically significantly associated
with higher prevalence of sleep disturbances when compared
to intermediate work time control (PR 1.12, 95% CI 1.04-1.21)
(Figure 1). Among participants working > 40 h/week (n=5,975),
very high work time control was associated with 1.32-fold (95%
CI 1.05-1.65) higher prevalence of sleep disturbances, whereas
the prevalence was lower among participants with high work
time control (PR 0.87, 95% CI 0.76-0.99) compared to those
with intermediate work time control, after full adjustments.
Very low work time control was associated with 1.23-fold (95%
CI 1.08-1.39) and low work time control with 1.16-fold (95%
CI 1.05-1.29) prevalence of sleep disturbances.

In the longitudinal analysis of the subsample with data on
working hours, a similar association between work time control
and sleep disturbances was found as in the cross-sectional anal-
ysis (Table 4). Among participants who worked > 40 h/week
(n=3,565), very high work time control in Phase 1 was associated
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Figure 1—Cross-sectional association between work time control and
sleep disturbances (5-7 nights/week) among participants working < 40 h/
week (n = 21,044) or > 40 h/week (n = 5,975).

a 1.37-fold (95% CI 1.01-1.86) prevalence of sleep disturbances
in Phase 2 compared to participants with intermediate work time
control, after full adjustments. Corresponding figures were 1.08
(95% CI 0.92-1.27) for high work time control, 1.12 (95% CI
0.99-1.28) for low work time control, and 1.16 (95% CI 0.96-
1.40) for very low work time control. These associations did not
reach statistical significance at conventional levels, possibly due
to limited statistical power. Among those who worked up to 40
h/week (n = 12,938), very low (PR 1.18, 95% CI 1.07-1.30) and
low (PR 1.10, 95% CI 1.03-1.18) work time control was associ-
ated with higher prevalence of sleep disturbances compared with
intermediate work time control, after full adjustments.

DISCUSSION

Our analysis of up to 68,089 adults suggests that low work
time control is associated with an increased risk of disturbed
sleep. However, this association differed between employees
working up to 40-hours week and those working longer hours.
Among participants working up to 40-hours week, the asso-
ciation was linear: the higher the work time control the lower
the risk of sleep disturbances. In contrast, both very low and
very high levels of work time control were associated with an
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2000 to 2004 (sample size 16,503 employees)

Table 4—Longitudinal association between work time control and sleep disturbances (5-7 nights/week) by work hours in the Finnish Public Sector study from

Risk of sleep disturbance in 2004

Crude Model 1 Model 2
Work time control in 2000 N Cases PR (95% CI) PR (95% CI) PR (95% CI)

Weekly working hours <40 12,753

Very low 1,131 378 1.36 (1.26-1.53) 1.31 (1.19-1.45) 1.18 (1.07-1.30)

Low 5,041 1,419 1.17 (1.09-1.25) 1.13 (1.05-1.20) 1.10 (1.03-1.18)

Intermediate 4,607 1,111 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)

High 1,752 436 1.03 (0.94-1.14) 1.05 (0.96-1.16) 1.07 (0.97-1.18)

Very high 222 43 0.90 (0.69-1.16) 0.94 (0.73-1.21) 0.98 (0.77-1.25)
Weekly working hours > 40 3,515

Very low 295 97 1.35(1.12-1.64) 1.33(1.10-1.61) 1.16 (0.96-1.40)

Low 1,163 328 1.16 (1.01-1.33) 1.15(1.01-1.32) 1.12 (0.99-1.28)

Intermediate 1,247 303 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)

High 692 168 1.00 (0.85-1.18) 1.01(0.86-1.19) 1.08 (0.92-1.27)

Very high 18 33 1.15 (0.85-1.56) 1.18 (0.87-1.60) 1.37 (1.01-1.86)

PR, prevalence ratio; Cl, confidence interval. Model 1 = Crude + age, sex, and occupational status. Model 2 = Crude + age, sex, occupational status, marital
status, type of job contract, night/shift work, health behaviors, self-rated health, psychological distress, and anxiety.

increased risk of sleep disturbances among participants working
longer hours. These patterns of associations were robust to
adjustments for demographic characteristics, health behav-
iors, self-rated health, and psychological distress. Although the
observed effect sizes were only moderate, both cross-sectional
and longitudinal analyses supported these findings.

The observed association between low work time control and
sleep disturbance is in line with a substantial body of evidence
linking lack of control over work time with unfavorable psycho-
social and health outcomes.'>7® Many previous studies have
shown a graded association, without interruptions in this pattern
from the lowest to the highest levels of work time control.'>”
This accords with our results for participants working 40 hours
per week or less. The exact mechanisms underlying these asso-
ciations are unknown. For workers with low work time control,
the lack of flexibility may restrict their opportunities to match
their work hours with their circadian rhythms. Impaired sleep
may also result from a lack of flexibility that increases work-
life conflict, e.g., by making it harder to combine the require-
ments of the work schedule with extra-work commitments
such as family or other caring duties. Conversely, workers with
higher levels of work time control may be able to use this flex-
ibility to improve their person-job fit.**

Working long hours can have positive as well as negative
effects on employee health, depending on the underlying moti-
vations and personal circumstances. For example, employees
with good social support may have better tolerance of long
working hours, and at the same time benefit from the improved
financial security that paid overtime work provides.** Some
workers may welcome the opportunity to work longer hours for
financial or other reasons, albeit potentially at the expense of
inadequate sleep. Our measure of work time control included
an assessment of the ability to influence the total length of one’s
working day. Thus, the association between very high work
time control and increased sleep complaints might be explained
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in terms of self-imposed long work hours resulting in insuffi-
cient time being left for recuperation in the evening, leading to
disturbed sleep.

Our measurement of work time control did not differentiate
between formally having the opportunity to influence one’s
work hours and actually utilizing such opportunities. If a policy
of flexibility is not exercised in practice (e.g., due to overcom-
mitment, fear of being laid off or fear of losing a competition for
a promotion) then the benefits associated with increased control
over work times and schedules are likely to be lost.*” Employees
with very long work hours might include a large proportion of
those not exercising their high work time control—a potential
explanation for the counterintuitive finding linking high work
time control to increased sleep disturbance. This finding is in
line with the suggestion by Costa and his colleagues that indi-
vidual flexibility in work times may lead to excessive work
load and unhealthy schedules.! However, empirical evidence
in this regard is scarce, with only one study having reported
a cross-sectional association between high work time control
and poorer sleep among employees with highly variable work
schedules.'?

It is noteworthy that the observed association between very
high work time control and poor sleep may be specific to sleep-
related outcomes. In the comparable analysis using self-rated
health as the outcome, the association remained linear after
full adjustments, even among those working long hours. Thus
we conclude that low work time control seems generally to be
associated with greater risk of sleep disturbances, but in the
subgroup of those working long hours, very high work time
control also seems to mark an increased risk of disrupted sleep.

Our study has some notable strengths, including reliance on
prospective data from a large sample, enabling longitudinal
analysis and the use of multiple measurements in the cross-
sectional analysis where repeated measurements were nested
within participants. The large dataset also enabled us to analyze
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work time control in categories based on the actual scores rather
than arbitrary cut-points, such as median or tertiles, which
would have reduced our chances of identifying the U-shaped
association among those working long hours. Study limita-
tions include limited generalizability as our sample comprised
predominantly female (77%), racially homogeneous (white)
Finnish public sector employees. The data included a range of
different occupations that may have inherently different possi-
bilities to control work time. This wide range can be seen as a
strength, but may also be a source for bias. However, additional
analyses controlling the type of occupation in more detail or
examining the association within the four main occupational
categories did not alter the results. Nevertheless, future replica-
tions of this design in other sectors of employment would be
valuable.

Overtime work has also been shown to be related to poor
cognitive performance in middle age and increased risk of
incident coronary heart disease, independently of conventional
risk factors.*'#? Further research is needed to evaluate whether
the increased health risk at the extreme ends of the work time
control scale is specific to sleep, whether it affects other behav-
ioral and health-related outcomes, and whether the evolution
of sleep disturbances underlie the link between long working
hours and coronary health.

The current study identifies risk groups that merit the atten-
tion of occupational health practitioners. Sleep disturbances
have been shown to predict somatic and mental disorders
contributing to sickness absence and work disability'**! and to
be associated with increased mortality.*¢ If the associations
observed in this study were causal, those reporting very low
work time control could be expected to benefit from improved
influence over their working times. Those reporting very high
work time control, while working long hours could benefit from
ergonomic advice/training on work time planning, in order that
they might achieve better sleep.
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Appendix 1—List of the 50 most common occupational groups in the Finnish
Public Sector data

Occupational title N
Childminders and kindergarten assistants 8,573
Practical nurses 7,965
Pre-primary education teaching professionals 6,395
Primary education teaching professionals 6,148
Secondary education teaching professionals 5,650
Other secondary education teaching professionals 5,540
Nurses 4,711
Secretaries 4187
Cleaners 3,139
Private childminders 2,857
Social work instructors and educators 2,770
Public health nurses 2,663
Assistant nurses and hospital ward assistants 2,541
Social workers 2,539
Home care assistants 2,481
Local government professionals 2,429
Special education teaching professionals 2,224
Kitchen helpers 1,917
Administrative secretaries and related associate professionals 1,624
Fire-fighters 1,549
Health and social services managers 1,530
Building caretakers 1,425
Personal care workers 1,376
Dental assistants 1,242
Housekeeping and restaurant services supervisors 1,204
Library and filing clerks 1,178
Other medical doctors 1,164
Cooks 1,129
Education managers and headmasters and headmistresses 1,092
Ward sisters 1,017
Teaching professionals 980
Receptionists and information clerks 959
Dentists 947
Physiotherapists 843
Payroll accounting and book-keeping clerks 793
Building and fire inspectors 752
Other office clerks 737
Accountants 729
Bus and tram drivers 720
Librarians and related information professionals 716
Psychologists 674
Building construction technicians 652
Engineering science professionals and architects 649
Porters 647
Construction and maintenance labourers 625
Civil engineers 616
Social work assistants 566
Town and traffic planners 522
Youth leaders 504
Finance and administration managers 478
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Attending to personal affairs during a working day

Appendix 2—The association between individual items of work time control and sleep disturbance

Association with sleep disturbance

Crude Model 1 Model 2
Work time control N Cases PR (95% CI) PR (95% CI) PR (95% CI)

Total length of a working day

Very low 47,600 13,252 1.16 (1.13-1.19) 1.14 (1.11-1.17) 1.10 (1.07-1.13)

Low 27,645 6,534 1.02 (0.99-1.05) 1.02 (0.99-1.05) 1.02 (0.99-1.04)

Intermediate 29,249 6,900 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)

High 17,933 3,968 0.95 (0.92-0.98) 0.95 (0.92-0.98) 0.98 (0.95-1.01)

Very high 6,615 1,529 0.99 (0.94-1.04) 0.99 (0.95-1.04) 1.06 (1.01-1.11)
Beginning and ending times of a working day

Very low 43,716 12,105 1.15(1.12-1.18) 1.14 (1.11-1.17) 1.10 (1.07-1.13)

Low 27,304 6,398 1.00 (0.98-1.03) 1.00 (0.98-1.03) 1.00 (0.97-1.02)

Intermediate 30,979 7,367 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)

High 19,664 4,514 0.97 (0.94-1.01) 0.98 (0.95-1.01) 0.99 (0.97-1.02)

Very high 7,312 1,787 1.02 (0.98-1.07) 1.03 (0.99-1.08) 1.09 (1.05-1.14)
Taking breaks during a working day

Very low 25,481 7,571 1.22 (1.19-1.25) 1.24 (1.21-1.27) 1.15(1.12-1.18)

Low 23,924 6,125 1.07 (1.04-1.10) 1.08 (1.05-1.11) 1.06 (1.03-1.08)

Intermediate 38,443 9,163 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)

High 30,074 6,815 0.95 (0.92-0.97) 0.97 (0.94-0.99) 0.99 (0.97-1.02)

Very high 10,998 2,480 0.93 (0.90-0.97) 0.98 (0.94-1.02) 1.05(1.01-1.09)

Very low 40,436 11,744 1.23 (1.20-1.26) 1.18 (1.15-1.20) 1.12 (1.09-1.14)

Low 29,475 6,945 1.03 (1.01-1.06) 1.02 (0.99-1.04) 1.00 (0.98-1.03)

Intermediate 37,511 8,654 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)

High 16,875 3,730 0.95 (0.92-0.98) 0.98 (0.95-1.01) 1.00 (0.97-1.04)

Very high 4,629 1,098 1.03 (0.97-1.08) 1.07 (1.01-1.13) 1.12 (1.06-1.18)
Scheduling of work shifts

Very low 34,595 9,950 1.20 (1.17-1.23) 1.19(1.16-1.22) 1.12 (1.10-1.15)

Low 23,251 5,904 1.07 (1.04-1.10) 1.07 (1.04-1.10) 1.04 (1.01-1.07)

Intermediate 34,909 8,208 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)

High 23,175 5,030 0.94 (0.91-0.96) 0.95 (0.93-0.98) 0.99 (0.96-1.01)

Very high 9,081 2,050 0.97 (0.93-1.01) 0.99 (0.95-1.03) 1.06 (1.02-1.11)
Taking vacations and paid days off

Very low 23,605 6,187 1.04 (1.01-1.07) 1.12 (1.09-1.16) 1.09 (1.06-1.13)

Low 11,062 3,105 1.07 (1.03-1.10) 1.08 (1.04-1.12) 1.02 (0.99-1.06)

Intermediate 33,981 8,787 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)

High 45,576 10,688 0.93 (0.90-0.95) 0.94 (0.92-0.96) 1.00 (0.98-1.02)

Very high 14,743 3,398 0.91(0.88-0.94) 0.93 (0.90-0.97) 1.04 (1.01-1.07)
Taking unpaid leave

Very low 11,488 3,725 1.28 (1.24-1.32) 1.25(1.21-1.28) 1.14 (1.11-1.17)

Low 15,891 4,430 1.13(1.10-1.16) 1.12 (1.09-1.15) 1.06 (1.03-1.09)

Intermediate 46,019 11,143 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)

High 42,526 9,766 0.95 (0.93-0.98) 0.97 (0.95-0.99) 1.01 (0.99-1.04)

Very high 12,291 2,896 0.97 (0.94-1.01) 0.99 (0.96-1.03) 1.08 (1.04-1.12)

PR, prevalence ratio; Cl, confidence interval. Model 1 = Crude + age, sex, and occupational status. Model 2 = Crude + age, sex, occupational status, marital
status, type of job contract, night/shift work, health behaviors, self-rated health, psychological distress, and anxiety.
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