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Study objectives: TheWork, Family, andHealth Network Study tested the hypothesis that aworkplace inter-
vention designed to increase family-supportive supervision and employee control over work time im-
proves actigraphic measures of sleep quantity and quality.
Design: Cluster-randomized trial.
Setting: A global information technology firm.
Participants: US employees at an information technology firm.
Interventions: Randomly selected clusters of managers and employees participated in a 3-month, social, and
organizational change process intended to reduce work-family conflict. The intervention included interactive
sessions with facilitated discussions, role playing, and games. Managers completed training in family-
supportive supervision.
Measurements and results: Primary outcomes of total sleep time (sleep duration) and wake after sleep onset
(sleep quality) were collected from week-long actigraphy recordings at baseline and 12 months. Secondary
outcomes included self-reported sleep insufficiency and insomnia symptoms. Twelve-month interviews
were completed by 701 (93% retention), of whom 595 (85%) completed actigraphy. Restricting analyses to
participants with≥3 valid days of actigraphy yielded a sample of 473-474 for intervention effectiveness anal-
yses. Actigraphy-measured sleep durationwas 8min/d greater among intervention employees relative to con-
trols (P b .05). Sleep insufficiency was reduced among intervention employees (P= .002). Wake after sleep
onset and insomnia symptomswere not different between groups. Pathmodels indicated that increased con-
trol over work hours and subsequent reductions in work-family conflict mediated the improvement in sleep
sufficiency.
Conclusions: The workplace intervention did not overtly address sleep, yet intervention employees slept 8
min/d more and reported greater sleep sufficiency. Interventions should address environmental and psycho-
social causes of sleep deficiency, including workplace factors.

© 2015 National Sleep Foundation. Published by Elsevier Inc. All rights reserved.

Introduction

Sleep deficiency1,2 has been linked to increased risk of chronic
disease3,4 and early mortality.5,6 Prospective studies yield evidence
that short sleep duration and/or poor sleep quality is causally related
to chronic disease risks of obesity7,8 anddiabetes.4,9 The recent Institute

Sleep Health 1 (2015) 55–65

⁎ Corresponding author at: Pennsylvania State University, 221 Biobehavioral Health
Building, University Park, PA 16802. Tel.: +1 617 507 9177.

E-mail address: Orfeu@PSU.edu (O.M. Buxton).

http://dx.doi.org/10.1016/j.sleh.2014.11.003
2352-7218/© 2015 National Sleep Foundation. Published by Elsevier Inc. All rights reserved.

Contents lists available at ScienceDirect

Sleep Health
Journal of the National Sleep Foundation

j ourna l homepage: ht tp : / /www.e lsev ie r .com/ locate /s leh

http://dx.doi.org/10.1016/j.sleh.2014.11.003
mailto:Orfeu@PSU.edu
http://dx.doi.org/10.1016/j.sleh.2014.11.003
http://www.sciencedirect.com/science/journal/


of Medicine report “Sleep disorders and sleep deprivation: an unmet
public health problem” highlighted improving sleep health in the
United States as a critical public health need.10 For these reasons and
others, increasing the proportion of US adults and adolescents
obtaining adequate sleep has become a new federal priority in Healthy
People 202011 and a primary goal for the field of sleep.12 Clinical sleep
medicine focuses primarily on treatment of individual patients' sleep
disorders; however, individual-level treatments are limited in reach
for meeting this challenge.

The role of workplace factors in sleep loss has been studied for de-
cades.1,13-15 Most studies focus on the individual level and use stress-
based models. Extreme work hours have negative impacts on sleep
duration that can be alleviated to some degree by changes in work
schedules.16 Demands of the global recession coupled with mobile
technologies have extended work hours and blurred the boundaries
betweenwork and nonwork, especiallywithin information technolo-
gy (IT) industries.17-19 Time use studies suggest that US employees
make the tradeoff of about 2 hours less of sleep for every 1 additional
hour of work.20 Therefore, it is important to understand the impact
on sleep of particular workplace factors.21-23 Most workplace stress
interventions focus on individual coping behavior, such as yoga24 or
mindfulness practices.25,26 Few workplace studies have attempted
to reduce employee stress and improve sleep by changing the struc-
ture of work.27,28

“Impoverished” environments, such as workplaces where em-
ployees lack social support and/or have limited control over their
time, are associated with a range of negative health outcomes.29,30

Employees in low support/control work environments are particular-
ly vulnerable to work-family conflict, which occurs when the de-
mands of work are incompatible with the nonwork demands of
family and personal life.31,32 Work-family demands have increased
for a growing number of dual-earner families, single mothers, and
“sandwich” families who must simultaneously provide care for
young and old.33-38 High work-family conflict increases insomnia
and reduces self-reported sleep time and quality.39-42 In an extended
care (nursing home) workplace setting, employees whose managers
were less supportive of work-family integration averaged about 30
minutes less daily sleep (measuredwith actigraphy) than employees
with supportive managers.43 Given the extensive negative health ef-
fects of work-family conflict,27,44 the work-family interface has be-
come a public health priority,45 including the evaluation of
interventions to reduce this occupational health hazard and associat-
ed negative impacts on sleep.27,46,47

Limited work-family intervention research has shown that im-
proving supervisor support and employee control over work time
benefits worker health and/or sleep. A randomized field experiment
with grocery workers evaluated the effects of training supervisors
on family supportive behaviors. For workers experiencing high
work-family conflict, the intervention improved self-reported health
and job satisfaction and reduced turnover intentions.27 A longitudinal
study of white-collar employees at the headquarters of a Fortune 500
retail organization found that an intervention promoting greater em-
ployee control over time increased self-reported sleep on nights be-
fore work by almost an hour28 and improved perceptions of
adequate time for sleep.48 However, structural workplace interven-
tions to reduce work-family conflict remain scarce, and no prior
work-family intervention has measured impacts on objective sleep
outcomes within a randomized controlled trial.

The present study evaluated the effects of a theoretically informed
workplace intervention on objectively measured employee sleep
with a randomized controlled design. The study was implemented
at an IT company, and measurements were collected at baseline, 6
months, and 12months. Our primary hypotheseswere that the inter-
vention would improve actigraphically measured total sleep time

andwake after sleep onset (WASO; amarker of insomnia symptoms),
as well as self-reported measures of sleep insufficiency and insomnia
symptoms at the 12-month time point relative to the usual practice
(control) condition. Our secondary hypothesis was that intervention
effects on sleep at the 12-month timepointwould be at least partially
mediated by increased control over work hours and subsequently re-
duced work-family conflict at the 6-month time point.

Methods

Study methods were approved by appropriate institutional re-
view boards. Primary study outcomes were actigraphy-based mea-
sures of total sleep time per day and WASO (in minutes) and self-
reported measures of sleep insufficiency and insomnia symptoms
measured at baseline and 12 months. Of interest was the change in
these outcomes over the study year in the intervention and usual
practice (control) arms of the study.

Design and data collection

The study used a cluster-randomized design with 3 measurement
time points reported here (baseline, 6 months, and 12 months). Re-
cruitment spanned from September 2009 to September 2010, and
12-month follow-up was completed on September 2011. Fifty-six
“study groups” or clusters ofmanagers and employeeswere identified
with company representatives as eligible for randomization. Adaptive
randomization occurred after baseline data collection for each study
group, as previously described.49 All employees within these groups
were eligible to participate. Some study groups involved large teams
under 1 leader, whereas other study groups involved multiple teams
who worked closely together or reported to the same senior leader.
We refer to randomization units as study groups to denote that they
are aggregations of existing functional work groups that operated
in the organization. Baseline demographic descriptive statistics for
the sample are provided in Table 1.

Recruitment materials emphasized the value of the research for
employees and the organization as well as for scientific knowledge.
Trained study site managers introduced the study to employees at

Table 1
Percentage or mean ± SD for demographic characteristics by condition (n = 474).

Usual practice
(n = 240)

Intervention
(n = 234)

Female 37.9% 42.7%
Age 46.6 ± 8.4 46.8 ± 8.8
Race/ethnicity
White, non-Hispanic 72.1% 70.5%
Black or African American, non-Hispanic 1.3% 1.7%
Asian Indian 13.8% 12.4%
Other Asian 4.2% 5.1%
Other Pacific Islander 0.8% 1.3%
Hispanic 6.7% 8.1%
More than 1 race 1.3% 0.9%

Married or living with partner 79.2% 81.2%
No. of children 1.0 ± 1.2 1.0 ± 1.0
Elder care 25.8% 24.4%
Education
High school graduate 2.5% 3.0%
Some college or technical school 17.9% 22.7%
College graduate 79.6% 74.4%

Hours worked per week 45.5 ± 6.0 45.6 ± 5.5
Shift
Variable schedule 21.3% 20.9%
Regular daytime 77.9% 78.2%
Rotating 0.4% 0.9%
Split shift 0.4% 0.0%

Note: Descriptives shown for all individuals included in analyses (n = 474).
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