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Objectives: To evaluate the effects of a workplace-based intervention on actigraphic and self-reported sleep
outcomes in an extended-care setting.
Design: Cluster randomized trial.
Setting: Extended-care (nursing) facilities.
Participants: US employees and managers at nursing homes. Nursing homes were randomly selected to

intervention or control settings.

Intervention: The Work, Family, and Health Study developed an intervention aimed at reducing work-
family conflict within a 4-month work-family organizational change process. Employees participated in
interactive sessions with facilitated discussions, role-playing, and games designed to increase control
over work processes and work time. Managers completed training in family-supportive supervision.
Measurements: Primary actigraphic outcomes included total sleep duration, wake after sleep onset, nighttime
sleep, variation in nighttime sleep, nap duration, and number of naps. Secondary survey outcomes included
work-to-family conflict, sleep insufficiency, insomnia symptoms, and sleep quality. Measures were obtained
at baseline, 6 months, and 12 months postintervention.
Results: A total of 1522 employees and 184 managers provided survey data at baseline. Managers and
employees in the intervention arm showed no significant difference in sleep outcomes over time
compared with control participants. Sleep outcomes were not moderated by work-to-family conflict or
presence of children in the household for managers or employees. Age significantly moderated an
intervention effect on nighttime sleep among employees (P= .040), where younger employees benefited
more from the intervention.
Conclusion: In the context of an extended-care nursing homeworkplace, the intervention did not significantly
alter sleep outcomes in either managers or employees. Moderating effects of age were identified where
younger employees' sleep outcomes benefited more from the intervention.
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Introduction

Sleep critically affects physical and mental health.1 This line of
inquiry is important given the rise of 24-7 economies that push
more workers into long and nonstandard work hours that can
interfere with sleep quantity and quality. Indeed, 30% of US workers
today have insufficient sleep—less than 6 hours per night2—which
may be linked to poor general health and increased disease risk
relative to obtaining 7-8 hours of sleep.3 Moreover, the trend
of sleep insufficiency is likely to vary markedly across workforce
age cohorts and occupational categories.4

Cross-sectional studies show that longer work hours are consis-
tently related to poorer sleep quality and reduced sleep quantity.5,6

There are also longitudinal links between work time and sleep, such
that having less control overwork time increases the risk of sleep dis-
turbances (symptoms 5-7 nights per week) among employees.6

Sleep typically occurs at home, making it important to understand
how work and family interactions shape employee sleep. Because
time is a limited resource, sleep time often competes with time allo-
cated towork and family demands. For example, employees aremore
likely to have shorter sleep durationwhen they spend longer hours at
work and even more so when they also are committed to spending
time with family.7 Thus, a growing body of evidence is suggesting
that incompatible work to family role demands, or work-family con-
flict (WFC),8 may spill over to employees' personal life and influence
their sleep. Specifically, work role expectations and stressors can
carry over to the family domain to interfere with family/personal ac-
tivities. Work-family conflict is an important psychological stressor
for employees that increases need for recovery from work and
fatigue.9 Prior studies have shown that WFC is negatively associated
with employees' sleep quantity and quality.10,11Most of these studies
are cross-sectional and lack the capacity to determine the causal di-
rection between WFC and sleep. However, a few promising studies
have also provided longitudinal evidence that WFC increases sleep
problems.12,13 Moreover, the causal link has been found in a number
of countries, including the UK, Finland, and Japan.12 These studies
suggest that WFCs, mostly time-based conflicts between work
and family roles, are detrimental to employee sleep across times
and settings.

Workplace interventionsmay reduce tensions betweenwork and
family life and thereby improve employee sleep. In our prior study
with Information Technology (IT) workers, we found that employees
whosemanagerswere less supportive ofwork and family issues slept
less.14–16 Thus far, our prior study has demonstrated a positive effect
of a workplace intervention for reducing WFC17 on objective sleep
outcomes within a randomized controlled trial. In a randomized ex-
periment in an IT firm, theworkplace intervention that addressed re-
ducing WFC through an organizational change process significantly
increased employees' actigraphically assessed total sleep duration
and perceived sleep sufficiency.18 This research points to the possible
benefits of interventions aimed at increasingworkplace andmanager
support as well as increasing employee's control over work time to
improve employee sleep, and the need to investigate intervention ef-
fects in other settings such as health care. Limited research on work-
place intervention effects on sleep has focused on individual-level
employees' coping behaviors, such as mindfulness practices,17,19

rather than organizational changes in work practices. A few studies,
however, have suggested that it is critical to reduceWFC at thework-
place level to enhance employee well-being, including sleep.20–22 To
extend thesefindings, we test whether aworkplace intervention pre-
viously proven effective can improve sleep quantity and qualitywhen
implemented in a markedly different industry with lower-wage
hourly workers in extended-care (nursing) facilities. Examining
workers in the extended-care setting was of our interest because
their work context may be associated with high job strain, less
control over work time, and highWFC, which may have implications
for poor sleep.23

This study therefore evaluated the effects of a randomized
workplace intervention designed to increase family-supportive
supervision and employee control over work time24 on objectively
measured actigraphic and self-reported measures of sleep in
employees in the extended-care setting. Our primary hypotheses
were that the intervention would improve sleep outcomes in
both managers and employees in an extended-care setting at the
12-month time point relative to the usual-practice condition. We
tested secondary hypotheses that the effect of the intervention on
sleep outcomes would be moderated by life-course factors, such as
age, baseline work-to-family conflict, or presence of children in the
household. Age-related vulnerabilities in sleep physiology25 and
age-related differences in work conditions couldmodify intervention
effects. The baseline level of work-to-family conflict could also
interact with intervention effects such that workers who had higher
work-to-family conflict at baseline may benefit more from the
intervention than those with lower work-to-family conflict.21 In a
similar vein, the intervention could bring more benefits to parents
than nonparents because the former are in greater need for
workplace support/flexibility.21

Participant and methods

Study participants

This study is part of the Work, Family, and Health Network
Study.24 Study participants were recruited from an extended-care
(nursing home) industry partner.26 The study cohort consisted of a
low-wage, primarily hourly workforce from 30 distinct worksites
located in the northeastern United States. Eligible employees were
involved in direct patient care, typically worked at least 22 h/wk,
and did not do regular night work. Overall, of the 1783 eligible
employees with direct patient care responsibilities, 1524 were
recruited (85% participation rate), and among the 211 eligible
managers, 184 were recruited (87% participation rate). Study
worksites were then adaptively randomized to either receive the in-
tervention or continue with usual practice, as previously described.26

Both actigraphic and self-reported measurements were collected at
baseline (prior to the intervention) and at 6 and 12 months post-
baseline. Figure 1 depicts study enrollment and follow-up. Appropriate
institutional review boards approved the study. All procedures were
conducted in accordance with the Declaration of Helsinki.

Primary outcomes: actigraphic sleep measures

Primary actigraphic sleep measures were collected via a wrist-
worn sleep monitor (Actiwatch Spectrum; Philips-Respironics,
Murrysville, PA) they were instructed to wear for 1 week. Employees
received up to $60 for completing all worksite data collection compo-
nents at each time point. Actigraphy data were analyzed for subjects
with at least 3 days of valid recordings and scored using the Actiware
Sleep Scoring Program (Version 5.71, Philips-Respironics, 2012). A
recently validated standard algorithm was used by at least 2 mem-
bers of the scoring team to determine the validity of each day of re-
cording and then manually insert visually identified periods (main
sleep intervals and naps). Scorers identified decreased activity levels
within the context of the overall activity profile for the subject.
Sudden, decreased light levels were confirmatory but not required.
Actigraphy scorers determined a recording to be invalid if there was
either constant false activity (ie, device battery failure signal) on the
recording, if the data were unable to be retrieved, or if there was
participant noncompliance (ie, N4 hours of off-wrist time in a day,
or an off-wrist period of more than 60 minutes within 10 minutes



BASELINE

Employees: Self-reported measures n=723 (WFC n=723)
Valid Actigraphy n=568

Managers: Self-reported measures n=88
Valid Actigraphy n=33

BASELINE

Employees: Self-reported measures n=799 (WFC n=797)
Valid Actigraphy n=652

Managers: Self-reported measures n=96
Valid Actigraphy n=32

82% Response Rate

76% Response Rate

78% Response Rate

85% Response Rate

Eligible to Participate

Study groups n=30
Employees n=1,783

Managers n=184
Manager Actigraphy n=81

USUAL PRACTICE

Study groups n=15
Employees n=799
Managers n=96

Manager Actigraphy n=42

INTERVENTION

Study groups n=15
Employees n=725
Managers n=88

Manager Actigraphy n=39

Worksite
Intervention

Implementation

6 MONTHS

Employees: Self-reported measures n=678 (WFC n=676)
Valid Actigraphy n=484 

Managers: Self-reported measures n=80
Valid Actigraphy n=23

6 MONTHS

Employees: Self-reported measures n=593 (WFC n=593)
Valid Actigraphy n=389

Managers: Self-reported measures n=74
Valid Actigraphy n=24

12 MONTHS

Employees: Self-reported measures n=582 (WFC n=580)
Valid Actigraphy n=406

Managers: Self-reported measures n=77
Valid Actigraphy n=24

12 MONTHS

Employees: Self-reported measures n=501 (WFC n=499)
Valid Actigraphy n=327

Managers: Self-reported measures n=68
Valid Actigraphy n=25

ANALYZED

Employees: Self-reported measures n=799 (WFC n=797)
Valid Actigraphy n=652, Study groups n=15

Managers: Self-reported measures n=96
Valid Actigraphy n=32, Study groups n=7

ANALYZED

Employees: Self-reported measures n=723 (WFC n=723)
Valid Actigraphy n=568, Study groups n=15

Managers: Self-reported measures n=88
Valid Actigraphy n=33, Study groups n=7

Follow-Up

Analysis

INTERVENTIONUSUAL PRACTICE

Enrollment

74% Retention Rate

72% Retention Rate

68% Retention Rate

73% Retention Rate

62% Retention Rate

75% Retention Rate

58% Retention Rate

76% Retention Rate

Fig. 1. Flow diagram of study recruitment and retention. Retention rate = (follow-up n/baseline n) × 100.
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of the determined beginning or end of the main sleep period for that
day). Each scored recordwas checkedon an interval-by-interval basis
for interrater agreement, ensuring that no differences in measures
below exceeded a 15-minute difference between raters. Actigraphic
outcome measures were calculated as previously described18:

Mean total sleep time:Mean total sleep (naps andmain sleep) per
day (minutes).
Nighttime sleep duration: The longest sleep period of the day was
defined as the main, nighttime sleep. All other sleep periods of
the day were defined as naps. Mean nighttime sleep duration
was computed across all valid days (in minutes).
Wake after sleep onset (WASO). WASO was computed as the
average amount of time spent “awake” after sleep onset and
before sleep offset during nighttime sleep, inminutes, as previously
validated vs polysomnography.27

Nighttime sleep duration standard deviation: Standard deviation of
all valid nighttime sleep period durations.
Number of Naps: Nap number was calculated as the average
number of nap episodes (where nap episode=1) per day, regardless
of length.
Nap duration: Mean nap duration (for those who had any naps)
was computed in minutes per day.
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Secondary outcomes: self-reported sleep and WFC measures

Secondary self-reported sleep outcomes, and demographic and
working characteristics were collected using trained field inter-
viewers who administered face-to-face Computer-Assisted Personal
Interviews lasting 60 minutes. Final self-reported sleep outcome
measures were calculated as described below.

Sleep insufficiency was measured using a single item, “How often
during the past 4 weeks did you get enough sleep to feel rested
upon waking up?”, with answers selected from a 1-5 scale (ranging
from “never” to “very often”). Lower scores indicate higher levels
of sleep insufficiency. This item has been used in prior research
and is similar to current Centers for Disease Control and Prevention
surveillance for state-level sleep sufficiency.28

Insomnia Symptoms were measured using a single item taken
from the Pittsburgh Sleep Quality Index,29 “During the past 4
weeks, how often did you wake up in the middle of the night or
early morning?”, with answers selected from a 1-4 scale (ranging
from “1, never” to “ 4, three or more times a week”). High scores
indicated higher levels of insomnia symptoms.
Sleep quality was measured using a single item taken from
the Pittsburgh Sleep Quality Index, “Over the past 4 weeks,
how would you rate your sleep quality overall?”, with answers
selected from a 1-4 scale (ranging from “1, very good” to “4,
very bad”). High scores indicated worse sleep quality.
WFC was measured using the 5-item subscale developed by
Netemeyer and colleagues.30 This subscale consists of items
rated on a scale from 1 (strongly disagree) to 5 (strongly agree),
with higher scores indicating higherWFC, and has a high reliability
estimate of Cronbach α= .89.

Intervention

The WFH workplace intervention, named STAR (Support. Trans-
form, Achieve. Results), was designed to increase employees' control
over their work and work time and increase family-supportive
supervisor behaviorwithin a 4-month organizational change process.
The intervention was previously evaluated in an IT firm for safety
and performance outcomes,31 employee well-being,32 and sleep
outcomes18 and employees' child sleep outcomes.33 This workplace
intervention was customized and implemented in the extended-
care industry34 to consist of facilitator-led sessions and activities
for both employees and managers to help transition them from a
time-based to a result-based work culture. Managers also received
supplemental training and activities focused on increasing family-
supportive supervision. The intervention was also branded START
as an unrelated program named STAR was already in place.

In the extended-care setting, the intervention included 4
facilitator-led sessions for all employees and managers together,
and 3 facilitator-led sessions for managers and supervisors only.
During sessions, employees discussed how to increase support for
coworkers, such as moving to a more results-oriented work culture
as well as eliminating negative judgments about how coworkers
appeared to be spending their time at work.35 To support transfer
of training, following this session, employees participated in a
collective self-monitoring of their experiences and how often they
applied specific tactics learned in training, such as positively
redirecting negative interactions. The additional training for
managers and supervisors was delivered through computer-based
training on family-supportive supervisory behaviors and their
importance for employee health and workplace productivity. To
support transfer, facilitators then provided managers with handheld
devices with an application that helped them select particular
supportive behaviors they wanted to focus on and set goals for the
total supportive behaviors they would like to provide during the
next 2weeks. An example category of supportive behavior is Creative
Work-Life Management that is one of the supportive behaviors iden-
tified in previous validation work,36 and an example behavior in this
category was “Asking for input about how work can be organized to
benefit both company and family or personal priorities.” Managers
were then given feedback on goal progress each time they used the
application, with collective, norm-referenced feedback at the end of
the 2-week period. This supportive-behavior self-monitoring activity
for managers was repeated once again toward the end of the inter-
vention process; formore discussion of the intervention components,
see Kossek et al.35

Statistical methods

To analyze the potentially heterogeneous effects of the STAR in-
tervention on outcomes among employees and managers, we strati-
fied all analyses based on employee or manager status. Differences
in individual demographic and working characteristics across
intervention and usual practice groups were assessed using χ2 and
Fisher's exact tests. These baseline comparisons were performed
separately for different outcomes, as different sample sizes were
available for self-reported and actigraphic measures (Fig. 1). Demo-
graphic characteristics that differed significantly across groups at
baseline were included as covariates in final regression models.

To examine the relationship between intervention and sleep
measures across time, we used a generalized linear mixed modeling
approach with restricted maximum-likelihood estimation.37 This
allowed us to model the hierarchical structure of the data with
measurements at each time point nested within individuals and then
further nestedwithinworksites. The effect of the interventionwas rep-
resented by a model parameter reflecting the interaction between an
indicator for measurement time point and an indicator for being in
the intervention group. This parameter represents the difference in rel-
ative average difference in outcomes between intervention individuals
relative to usual-practice individuals across time. Model diagnostic
checks identified the appropriateness of a generalized linear mixed
model with identity link for the following outcome measures: total
sleep time, nighttime sleep time,WASO, nighttime sleep duration stan-
dard deviation, sleep insufficiency, insomnia symptoms, sleep quality,
and WFC. A Poisson mixed-effects model was used for number of
naps per valid actigraphy day per subject. Zero-inflated Poisson
mixed modeling38 was used for nap duration because the distribution
included many zeroes due to nonnapping subjects.

To test the hypotheses that the effect of the intervention on sleep
outcomes would be moderated by participant characteristics, we
adapted the generalized linear mixedmodels to include a 3-way inter-
action for the moderating variable of interest: baseline WFC, baseline
categorical age (“17-34 years,” “35-49 years,” and “50-75 years”), and
presence of children in the house (dichotomous: yes/no). The 3-way
interaction parameter represents themoderating effect of the specified
variable on the difference in relative average difference in outcomes
between intervention individuals relative to usual-practice individuals
across time after controlling for potential confounders. All statistical
tests were 2-sided, and statistical significance was defined as P value
less than .05. Statistical analyses were performed in SAS 9.3.

Results

Overall, 1967 participants were eligible and 1708 were enrolled
(enrollment rate of 86.8%). Of those enrolled, 1524 were health care
employees and 184weremanagers across 30worksites in 1 company
(Fig. 1). Of these, 1522 (99.9%) employees and 184 (100%) managers
provided self-reported sleep measures at baseline. For actigraphic
measures, 1220 (80.1%) employees provided at least 3 days of valid
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actigraphy data (a qualitymetric for reliable sleep estimates) at base-
line. Only 81 of the 184managerswere offered actigraphy at baseline,
and among those, 65 managers (80.2%) provided at least 3 days of valid
actigraphy data. At 12months, 1083 (71.1%) employees and 145 (78.8%)
managers provided self-reported sleep measures. Among subjects with
valid actigraphic baseline data, 733 (60.1%) employees and 49 (75.4%)
managers provided valid actigraphy data at 12 months.

Subject characteristics for employees and managers with
complete self-reported sleep measures at baseline are presented in
Table 1. Because a lower percentage of study participants contributed
baseline actigraphic data, the same subject characteristics among the
subsample of participants with actigraphy are presented in Appendix
Table 1. Overall, employees were typically female (91.8%), non-
Hispanic white (66.6%), married (62.9%), and averaged 38.5 years of
age with about 1 child. Similar subject characteristics were observed
for managers, although this sample averaged 45.5 years of age. From
Table 1, we observe that total hours worked per week differed signif-
icantly between intervention (mean, 40.5 ± 11.0 hours per week)
and usual-practice (mean, 39.3 ± 10.1 hours per week) conditions for
employees. We observed a similar difference among employees provid-
ing actigraphy at baseline (total hours worked per week: intervention,
40.7 ± 10.9; usual practice, 39.2 ± 9.4). Among managers in Table 1,
levels of education differed at baseline between intervention and
usual-practice conditions, with a higher percentage of college graduates
in the usual-practice arm. No statistically significant differences between
study arms were observed among managers with valid baseline
actigraphic measurements, and both arms had similar dropout rates.

The baseline burdenof sleep deficiency for employees andmanagers,
as estimated using actigraphic and self-reported sleep measures, is
presented in Figure 2. At baseline, 67% of employees exhibited at least
1 component of sleep deficiency, with the highest category being sleep
disrupted with 44% of employees having WASO ≥45 minutes per day.
Only 14% of employees exhibited short sleep duration (b6.5 hours per
day) at baseline. Similar observations were identified for managers.
Table 1
Patient characteristics at baseline by intervention condition stratified by employee/manage

Employees

Usual practice
(n = 799)

Intervention
(n = 723)

Female 90.7% 93.1%
Age (y) 39.0 ± 12.3 38.0 ± 12.7
Race

White non-Hispanic 65.7% 67.6%
Black 12.8% 15.2%
Hispanic 14.5% 10.9%
Other 7.0% 6.2%

Married or living with partner 64.8% 60.7%
No. of children 1.1 ± 1.2 1.0 ± 1.2
Elder care role 27.9% 32.4%
Education

Less than high school graduate 5.8% 5.8%
High school graduate 31.0% 34.2%
Some college or technical school 49.9% 49.4%
College graduate 13.4% 10.7%

Total hours worked per week 40.5 ± 11.0 39.3 ± 10.1
Shift

Variable 4.4% 4.6%
Regular daytime 49.8% 51.0%
Regular evening 34.2% 33.6%
Regular night 2.0% 1.1%
Rotating 5.9% 5.8%
Split 2.5% 1.8%
Other 1.3% 2.1%

Descriptive statistics shown for all subjects included in self-reported sleep outcome analysis.
items: Employees: age (1missing from intervention group and 1missing from usual practice)
from intervention group and 2 missing from control group), and education (1 missing from

a Fisher's exact test used, as one or more expected cell counts b5.
Intervention effects on actigraphic sleep outcomes

The model predicted means based on generalized linear mixed
models of actigraphic outcome measures over time by manager and
employee strata are shown in Tables 2. Raw unadjusted means and
standard deviations for actigraphic sleep outcomes by condition
over time are presented in Appendix Table 2. We observed no statis-
tically significant intervention effects for our primary actigraphic
sleep outcomes for either employees or managers. Among em-
ployees, adjusted mean total sleep time change from 0 to 12 months
in the intervention condition was −4.1 minutes (95% confidence in-
terval [CI],−10.1 to 1.9), and in the usual-practice condition, the ob-
served change was −1.2 minutes (95% CI, −6.6 to 1.9). Among
managers, adjusted mean total sleep time change from 0 to 12
months was−7.0 minutes (95% CI, −30.1 to 16.1), with usual prac-
tice increasing mean total sleep time by 16.6 minutes (95% CI,−6.9
to 40.1) from baseline to 12 months. For employees in the interven-
tion group, from baseline to 12-month follow-up, we observed an in-
crease in mean WASO (+2.0 minutes) and a decrease in mean
nighttime sleep duration (−3.6 minutes), whereas employees in
the usual practice saw an increase in mean WASO of 0.4 minutes
and increased mean nighttime sleep of 1.2 minutes. Among man-
agers, the change in mean WASO from baseline to 12 months was
+1.0 minutes for the intervention group and +4.6 for the control
group (P = .726). An average change in mean nighttime sleep be-
tween baseline and 12 months of −6.0 minutes was observed in
managers in the intervention arm and +18.2 in the usual-practice
arm (P = .226). The intervention group showed a smaller change in
nighttime sleep variability from baseline to follow-up relative to
usual practice for both employees andmanagers; however, these dif-
ferences were not statistically significant. Within-group rate ratios
denoting change from baseline to 12 months for number of naps
and nap duration are presented in Table 2. No significant difference
from baseline to 12 months was observed within or between groups.
r status (percentage or mean ± SD reported).

Managers

P value Usual practice
(n = 96)

Intervention
(n = 88)

P value

.09 92.7% 84.1% .07

.09 47.0 ± 10.5 43.9 ± 11.7 .06

.11 .80a

90.6% 87.5%
1.0% 3.4%
1.0% 1.1%
7.3% 8.0%

.10 71.9% 68.2% .58

.18 0.8 ± 1.0 1.0 ± 1.1 .21

.06 28.1% 28.4% .97

.31 .03a

0.0% 0.0%
0.0% 6.8%

53.1% 51.1%
46.9% 42.1%

.03 48.8 ± 8.9 50.7 ± 12.4 .23

.60 .72a

24.0% 22.7%
61.5% 67.1%
7.3% 6.8%
0.0% 0.0%
3.1% 0.0%
2.1% 1.1%
2.1% 2.3%

For the following patient characteristics, we observed somemissing data on the survey
, no. of children (1missing from usual practice), total hours worked perweek (2missing
usual practice); managers: total hours (1 missing from usual practice).



(b) Managers (1 of any component; n = 37, 57% N = 65)

(a) Employes (1 of any component; n=822, 67% N = 1220)

Fig. 2.Venn diagram of the sleep deficiency in the study population at baseline for employees andmanagers. Sleep deficiency at baseline (inadequate sleep quality and/or insufficient
sleep duration) was defined as having ≥1 of the following components: WASO N 45 minutes per main sleep period (measured using wrist actigraphy and suggestive of insomnia),
self-reported sleep insufficiency (never or rarely feeling rested upon waking), and/or mean actigraphicall-y measured total sleep time b6.5 hours per 24 hours. A, Employees (1 of
any component; n = 822, 67% N = 1220). B, Managers (1 of any component; n = 37, 57% N = 65).
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Intervention effects on self-reported sleep outcomes

Table 3 displays the model-predicted means of self-reported out-
comes measures by managers and employees designation over time.
We observed no statistically significant intervention effects for our
secondary self-reported sleep outcomes. For employees and man-
agers, the baseline mean of self-reported insomnia symptoms and
sleep insufficiency is around 3, and this does not change over the
study period for either intervention or usual-practice groups. Mean
WFC at baseline for all subjects was about 3.0 of 5.0, and this did
not significantly change over time for employees or managers in
either intervention or usual-practice groups.

Moderator analysis of intervention effects on actigraphic and
self-reported sleep outcomes

Three-way interactions of time, intervention condition, and po-
tential moderators modeled whether heterogeneous intervention ef-
fects were observed among subgroups of participants. We observed
no significant moderation of the intervention effect by baseline
WFC or presence of children in the household. Among employees, a
significant age moderation of the intervention effect was observed
for nighttime sleep such that nighttime sleep increased as age de-
creased (P = .04). Figure 3 plots the adjusted model nighttime
sleep profiles across age groups, with points representing the mean
and bars representing 95% CIs. Graphically, it can be seen that, in
the 18-to-34-year-old group, the intervention results in an increase
in nighttime sleep duration in intervention employees by 12months,
whereas a decrease is seen in usual-practice employees.

Discussion

There is a paucity of rigorous research examining linkages be-
tweenWFC, sleep, and work family interventions in extended health
care settings with a large group of low-income workers. This study
used a randomized controlled design to evaluate effects of a work-
place intervention on directly measured sleep outcomes 12 months
after baseline in an extended-care setting. We also evaluated



Table 2
Adjusted mean actigraphic outcomes by intervention condition among employees and managers.

Employees Managers

Outcome measure Intervention
(baseline n = 568)

Usual practice
(baseline n = 652)

Intervention
(baseline n = 33)

Usual practice
(baseline n = 32)

Total sleep (min) P = .179 P = .321
Baseline 458.6 (451.6 -465.6) 450.2 (443.6-456.9) 466.6 (442.6-490.6) 456.0 (427.6-484.3)
6 mo 456.0 (448.5-463.6) 454.7 (447.7-461.7) 462.3 (435.0-489.6) 455.9 (425.4-486.4)
12 mo 454.5 (446.7-462.3) 449.0 (441.8-456.3) 459.6 (433-486.3) 472.6 (442.4-502.8)
Change −4.1 (−10.1 to 1.9) −1.2 (−6.6 to 4.2) −7.0 (−30.1 to 16.1) +16.6 (−6.9 to 40.1)
WASO (min) P = .265 P = .726
Baseline 44.3 (42.5-46.0) 45.2 (43.6-46.8) 45.2 (36.5-53.9) 49.8 (39.6-60.1)
6 mo 48.0 (46.1-49.9) 48.8 (47.0-50.5) 48.8 (39.2-58.4) 54.0 (43.2-64.8)
12 mo 46.4 (44.4-48.4) 45.6 (43.8-47.4) 46.2 (36.8-55.6) 54.4 (43.7-65.2)
Change +2.1 (0.4-3.8) +0.4 (−1.2 to 1.9) +1.0 (−5.9 to 7.9) +4.6 (−2.4 to 11.7)
Nighttime sleep duration (min) P = .067 P = .226
Baseline 433.7 (425.7-441.8) 426.5 (418.8-434.1) 451.4 (427.1-475.7) 438.0 (409.1-466.9)
6 mo 432.5 (424.0-441.1) 434.5 (426.5-442.5) 453.0 (426.0-480.0) 444.4 (413.8-475.1)
12 mo 430.1 (421.3-438.9) 427.6 (419.4-435.9) 445.3 (418.8-471.9) 456.2 (425.8-486.6)
Change −3.6 (−9.8 to 2.5) +1.2 (−4.4 to 6.7) −6.0 (−26.6 to 14.5) +18.2 (−2.7 to 39.2)
Nighttime sleep duration SD (min) P = .152 P = .526
Baseline 88.5 (84.5-92.6) 85.2 (81.4-89.1) 70.7 (55.6-85.8) 61.2 (43.6-78.8)
6 mo 88.9 (84.2-93.5) 90.5 (86.3-94.7) 69.1 (51.3-87.0) 56.4 (37.1-75.7)
12 mo 88.3 (83.4-93.2) 83.4 (79.0-87.9) 74.9 (57.7-92.1) 76.3 (57.2-95.4)
Change −0.2 (−5.2 to 4.8) −1.8 (−6.3 to 2.7) +4.2 (−13.4 to 21.9) +15.1 (−2.9 to 33.1)
No. of naps per subject per week (n) P = .498 P = .967
Baseline 1.5 (1.3-1.6) 1.4 (1.3-1.5) 1.1 (0.7-1.8) 1.2 (0.7-2.1)
6 mo 1.4 (1.2-1.5) 1.2 (1.1-1.3) 0.8 (0.4-1.5) 1.0 (0.5-1.8)
12 mo 1.4 (1.3-1.6) 1.3 (1.2-1.4) 1.2 (0.7-2.0) 1.3 (0.7-2.3)
Change (Rate Ratio) 0.99 (0.89-1.11) 0.94 (0.85-1.04) 1.07 (0.66-1.73) 1.05 (0.67-1.63)
Nap duration per nap (min) P = .553 P = .083
Baseline 34.4 (31.7-37.4) 36.1 (33.2-39.3) 29.0 (21.3-39.4) 24.2 (16.3-35.9)
6 mo 34.3 (31.1-37.8) 34.4 (31.1-38.0) 16.4 (8.9-30.0) 26.0 (18.5-36.7)
12 mo 34.5 (30.9-38.6) 32.9 (29.7-36.4) 22.4 (16.4-30.7) 35.4 (23.7-52.9)
Change (rate ratio) 1.00 (0.88-1.13) 0.91 (0.81-1.02) 0.78 (0.52-1.16) 1.46 (0.89-2.42)

Confidence intervals presented in parentheses. Change is defined as 12-month outcomeminus baseline outcome. Reported P values denote statistical test of parallel lines (ie, inter-
vention group by time interaction).
Adjustedmeans were estimated using linear mixedmodel with identity link for the following outcomemeasures: total sleep time,WASO, nighttime sleep duration, and nighttime
sleep duration standard deviation. A Poisson mixed-effects model was used for number of naps per valid day of actigraphy per subject. Zero-inflated Poisson mixed modeling was
used for nap duration, as the distribution includedmany zeroes due to nonnapping subjects. For count outcomes, change from baseline to 12 months is reported as a rate ratio. For
employee analyses, all models adjusted for total hours worked per week. For manager analyses, all models adjusted for education level. Bolded statistics denote statistically signif-
icant change from baseline to 12 months within groups (P b 0.05).
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potential participant-level moderators of intervention effects. Rela-
tive to usual-practice participants, we observed no statistically signif-
icant improvements in actigraphic or self-reported sleep outcomes
over the 12-month follow-up. Perhaps, some differences between
the STAR intervention and usual-practice employeesmight have hid-
den the treatment effect. One possible reason may be that the ran-
domization to treatment occurred at the larger facility level, not at
the employee level or at the employees' family context level,26 and
thus, employees in the 2 conditionsmight have experienced different
nightly sleep contexts that the present study could not capture. How-
ever, the intervention did exhibit heterogeneous effects on nighttime
sleep among employees of particular age categories. Specifically, we
found taht younger employees, those ages 18 to 34 years, random-
ized to the intervention arm exhibited increased sleep duration com-
pared with those in the control arm. This suggests that the STAR
interventionwas especially important for younger participantswork-
ing in the extended-care setting. This is an important and novel find-
ing because previous research on the family-supportive supervisory
component of the intervention with low-income workers in grocery
store settings39 found that work-family demands moderated the ef-
fects of the intervention, yet here we are seeing a millennial genera-
tion cohort effect that other studies have not documented for other
similar work family interventions. There are 2 more straightforward
explanations for the observed null overall effects but stronger effects
among younger men and women. First is that low-wage workers
must deal with the chronic stress of insufficient earnings and the
corollary stressors it spawns, including poor health, effectively
suppressing any potentially salutary intervention effects. Second is
that the intervention, although effective in white-collar knowledge
workforce contexts,18 may be ill-suited for some health-related out-
comes in hourly workers in the highly regulated health care industry.
We have demonstrated in this industry a positive effect of this inter-
vention on safety compliance and organizational citizenship.20 These
are hands-on jobs, requiringworkers' physical presence, so thework-
place intervention aimed to increase work time flexibility may not
have been able to help if work time and timing are mostly driven
bypatients' needs (not byworkers' discretion). It is difficult tomodify
time-based encroachments on family obligations or sleep timeexcept
for episodic flexibility in switching full shifts or obtaining time off.
This stands in contrast with the potential degrees of freedom
among knowledge workers whomay literally work from almost any-
where at any timewith a laptop and cell phone. The interventionmay
need to be further customized to this very different type of work than
“desk and computer” work that can more easily vary by time and
place. In the meantime, the finding that the intervention effect was
more apparent among youngerworkers than olderworkersmay sug-
gest that younger workers in the extended-care setting are a more
vulnerable group who suffers from sleep deficit, potentially associat-
ed with less control over work or more or different demands outside
work. Indeed, they exhibited shorter nighttime sleep duration than
other age groups at baseline (Fig. 3), which might have contributed
to their increases in nighttime sleep duration in response to
the workplace support. Finally, our test of intervention effects is
extremely rigorous in that it follows an intent-to-treat model, was



Table 3
Adjusted model mean self-reported outcome measures by intervention condition among employees and managers.

Employees Managers

Intervention (baseline n = 723) Usual practice (baseline n = 799) Intervention (baseline n = 88) Usual practice (baseline n = 96)

WFC (1-5)a P = .541 P = .385
Baseline 2.9 (2.8-2.9) 2.8 (2.7-2.8) 3.0 (2.7-3.3) 2.5 (2.2-2.9)
6 mo 2.9 (2.8-2.9) 2.7 (2.6-2.8) 2.9 (2.6-3.2) 2.6 (2.2-2.9)
12 mo 2.8 (2.7-2.9) 2.7 (2.6-2.7) 2.8 (2.5-3.1) 2.5 (2.1-2.8)
Change +0.0 (−0.1 to 0.0) −0.1 (−0.2 to 0.0) −0.2 (−0.4 to 0.0) −0.1 (−0.2 to 0.1)
Sleep insufficiency (1-5)b P = .906 P = .636
Baseline 3.0 (2.9-3.0) 3.0 (2.9-3.0) 3.3 (3.0-3.5) 3.4 (3.1-3.7)
6 mo 3.0 (2.9-3.1) 3.0 (2.9-3.1) 3.4 (3.1-3.7) 3.5 (3.2-3.8)
12 mo 3.0 (2.9-3.1) 3.0 (3.0-3.1) 3.3 (3.0-3.6) 3.5 (3.2-3.8)
Change +0.1 (0.0-0.1) +0.1 (0.0-0.2) +0.0 (−0.2 to 0.2) +0.0 (−0.2 to 0.2)
Insomnia symptoms (1-4)c P = .569 P = .362
Baseline 3.2 (3.1-3.3) 3.3 (3.2-3.3) 3.4 (3.1-3.6) 3.5 (3.2-3.8)
6 mo 3.1 (3.0-3.2) 3.2 (3.1-3.3) 3.2 (3.0-3.5) 3.4 (3.1-3.7)
12 mo 3.2 (3.1-3.3) 3.2 (3.1-3.3) 3.4 (3.1-3.6) 3.4 (3.1-3.7)
Change +0.0 (−0.1 to 0.1) −0.1 (−0.1 to 0.0) +0.0 (−0.2 to 0.2) −0.2 (−0.3 to 0.0)
Sleep quality (1-4)d P = .644 P = .343
Baseline 2.3 (2.3-2.4) 2.4 (2.3-2.4) 2.2 (2.0-2.4) 2.2 (1.9-2.4)
6 mo 2.2 (2.2-2.3) 2.2 (2.2-2.3) 2.0 (1.8-2.3) 2.1 (1.9-2.3)
12 mo 2.2 (2.1-2.3) 2.2 (2.2-2.3) 2.2 (2.0-2.4) 2.1 (1.9-2.3)
Change −0.1 (−0.2 to 0.1) −0.1 (−0.2 to −0.1) 0.0 (−0.1-0.2) 0.0 (−0.2-0.1)

Confidence intervals presented in parentheses. Change is defined as 12-month outcomeminus baseline outcome. Reported P values denote statistical test of parallel lines (ie, inter-
vention group by time interaction).
Adjustedmeanswere estimatedusing linearmixedmodel for all outcomemeasures. For count outcomes, change frombaseline to 12months is reported as a rate ratio. For employee
analyses, all models adjusted for total hours worked per week. For manager analyses, all models adjusted for education level. Bolded statistics denote statistically significant change
from baseline to 12 months within groups (P b 0.05).

a ForWFC usual practice baseline n = 797;WFC uses a 5-item subscale rated on a scale from1 (strongly disagree) to 5 (strongly agree),with higher scores indicating higherWFC.
b Sleep insufficiency is the single item “How often during the past 4weeks did you get enough sleep to feel rested uponwaking up?” and is rated from 1 (never) to 5 (very often),

with lower scores indicating higher levels of sleep insufficiency.
c Insomnia symptoms is the single item “During the past 4 weeks, how often did youwake up in themiddle of the night or early morning?”with answers ranging from 1 (never)

to 4 (3 or more times a week), with higher scores indicating higher levels of insomnia symptoms.
d Sleep quality is the single item “Over the past 4 weeks, howwould you rate your sleep quality overall?”with answers ranging from 1 (very good) to 4 (very bad), with higher

scores indicating worse sleep quality.

304 M. Marino et al. / Sleep Health 2 (2016) 297–308
randomized at the nursing home level instead of the participant level,
and aims to demonstrate sleep benefits of a workplace-based initiative
that did not overtly address sleep outcomes.40 A more effective
Fig. 3.Adjustedmodel nighttime sleep profiles across age groups for employees. Points repre
moderationwas performed using adaptations of the generalized linearmixedmodels testing
condition. P value reflects the global test of the 3-way interaction regression coefficients.
intervention could have considered an individual-level sleep behavior
change to increase sleep duration to healthy levels. Doing so would tar-
get short sleepers showing signs of sleep insufficiency and then offer
sent themean andbars represent 95% CIs. Test ofmoderation by age (P=.040). Test for
intervention effects by including a 3-way interaction of agewith time and intervention
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specific tailored sleep-related behavior change support to enhance effec-
tiveness. Through inspection of the sleep deficiency diagram, it is clear
that this day-working population had very low levels of short sleeping
compared with other industries or our prior studies.18,41 To address in-
somnia-like sleep patterns or complaints, different individual-level
methods such as cognitive behavioral therapy would likely be needed
to improve insomnia symptoms. Fig. 2 shows that insomnia-like symp-
toms of WASO are relatively high in this midlife and primarily female
sample, which might have been an appropriate intervention target. In
contrast,wedidnot specifically target orprovoke individual-level behav-
ior change in this study.

Study limitations and future research

The current study has several limitations. First, regular night
workers, thosewith the greatestwork-related reductions in sleep du-
ration and quality, were excluded because of difficulties with facilita-
tors delivering the intervention during night hours, given more
limited workplace (and intervention) staffing. Moreover, the distinc-
tive nature of nighttime carework presents a very different context in
which to assess the intervention's effectiveness relative to day shift
demands in the same facilities. Our previous studies have shown
that nursing homeworkers who regularly work night shifts have sig-
nificantly reduced sleep duration and significantly increased health
risks associated with night shift work.42 Among day shift workers in
the current study, only 14% exhibited short sleep duration; thus, the
potential for improving sleep was likely substantially constrained
by the decision to focus exclusively on day shift workers.

Althoughwe incorporated objectivemarkers of sleep usingweek-
long actigraphy data or each wave, WFC and perceived sleep were
measured by self-reports, which poses a potential risk for a
common-method bias.43 For example, employees who reported
higher WFC might have responded negatively to the self-reported
sleep questions. Moreover, the global assessments of WFC and self-
reported sleep limit our ability to capture how daily fluctuations in
these variables are affected by the STAR intervention and, more im-
portantly, how daily WFC moderates the effects of intervention on
nightly sleep measured via actigraphy. Second, the sample of this
study was purposively selected from an extended-care setting, and
thus, the findings may not be generalized to shift workers in other
work contexts. Future research may need to test whether a work-
place intervention can improve sleep in younger employees (18-34
years) who work in extended-care facilities and other industry sam-
ples. Third, we tested whether the STAR intervention changed em-
ployee sleep at post-intervention follow-ups approximately 12
months after the baseline assessment. Although our general logic
model was that the intervention improves employee health through
several months of changed workplace practices,24 it may be that
sleep is a more proximal outcome and we missed immediate postin-
tervention effects. For example, employees might have been able to
sleep better on nights following intervention sessions where they
wereworking to implement newwork practices, but such positive ef-
fects may have disappeared several months after the active phase of
the intervention. Fourth, we were not able to capture whether
actigraphy recordings were during work days or days off, which
may introduce confounding effects. We know that subjects were at
work the day of sleepwatch distribution and collection and generally
were at work (ie, not vacation), but we do not have further informa-
tion on a daily level. Future studies using daily diary and other de-
signs should capture this information. In addition, future research
could assess daily actigraphic sleep data during the process of an in-
tervention to examine day-to-day linkages between intervention
participation, daily work-related practices and stressors, and nightly
sleep. This study implemented a pure organizational intervention
that did not discuss sleep or individual health or health behaviors
explicitly. Next-generation studies might explicitly integrate health
messages into the intervention and potentially increase the timing/
number of sessions, including individually directed behavior change
strategies, to be more effective.

Despite these limitations, this study advances the literature examin-
ing the link betweenwork and sleep. The nullmain effect of the STAR in-
tervention, which was effective in another context, may indicate
inherent challenges in reducing WFC and protecting employee sleep in
hourly shift work environments. However, the moderating effect of
age, where intervention employees aged 18-34 years significantly im-
proved their nighttime sleep as compared with control employees, sug-
gests that future intervention studies may need to take into account
employee-level characteristics to examine forwhomandunderwhat cir-
cumstances the intervention would be effective to improve sleep. Given
that sleep is important not only for employee health but also for organi-
zational outcomes,44,45workplaces should continue tomakeefforts to re-
organize the structure of work to reduce stress and protect their
employees' sleep, which, in turn, may increase workplace productivity.

Conclusion

This study used a randomized controlled design to evaluate ef-
fects of a workplace intervention, intended to improve family-
supportive supervision and employee control over work time, on di-
rectly measured sleep outcomes 12 months after baseline in an
extended-care setting. Relative to usual-practice participants, we ob-
served no statistically significant improvements in actigraphic or self-
reported sleep outcomes over the 12-month follow-up. We did ob-
serve significantmoderation effects for age suggesting that the inter-
vention was more effective in younger employees, which suggest
that future interventions should consider age in the context of work-
place health interventions in extended-care settings.
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Appendix Table 1
Percentage or mean ± SD for demographic characteristics by condition for managers/employees with valid baseline actigraphy data.

Employees (n = 1220) Managers (n = 65)

Usual practice (n = 568) Intervention (n = 652) P value Usual practice (n = 32) Intervention (n = 33) P value

Female 91.7% 93.7% .20 90.6% 93.9% .67a

Age 38.9 ± 12.3 37.8 ± 12.7 .13 45.9 ± 11.9 43.2 ± 9.2 .31
Race .11 .67a

White 66.4% 70.8% 90.6% 93.9%
Black 12.3% 13.2% 0.0% 0.0%
Hispanic 14.6% 10.2% 0.0% 0.0%
Other 6.8% 5.8% 9.4% 6.1%

Married or living with partner 64.1% 64.1% .99 71.9% 72.7% .94
No. of children 1.1 ± 1.2 1.0 ± 1.2 .39 0.9 ± 1.0 1.0 ± 1.1 .73
Elder care 28.4% 31.2% .29 21.9% 33.3% .30
Education .25 .13a

Less than high school graduate 6.3% 6.2% 0.0% 0.0%
High school graduate 30.5% 35.6% 0.0.% 12.1%
Some college or technical school 50.0% 47.4% 50.0% 51.5%
College graduate 13.2% 10.9% 50.0% 36.4%

Hours worked per week 40.7 ± 10.9 39.2 ± 9.4 .01 47.2 ± 6.8 52.0 ± 13.2 .07
Shift .30 .34a

Variable 4.0% 4.4% 15.6% 21.2%
Regular daytime 51.4% 50.9% 68.8% 75.8%
Regular evening 33.0% 34.0% 9.4% 0.0%
Regular night 2.2% 0.9% 0.0% 0.0%
Rotating 6.0% 5.5% 0.0% 0.0%
Split 2.5% 1.9% 3.1% 0.0%
Other 1.1% 2.5% 3.1% 3.0%

Descriptives shown for all subjects included in self-reported sleep outcome analysis. For the following patient characteristics, we observed somemissing data on the survey items:
employees: age (1missing from intervention group and 1missing from usual practice), no. of children (1missing from usual practice), and total hours worked per week (2missing
from intervention group and 2 missing from control group); managers: none missing.

a Fisher's exact test used, as one or more expected cell counts b5.

Appendix A

Appendix Table 2
Raw unadjusted means and standard deviations for primary actigraphic outcome measures by intervention condition among employees and managers.

Employees Managers

Outcome measure Intervention (baseline n = 568) Usual practice (baseline n = 652) Intervention (baseline n = 33) Usual practice (baseline n = 32)

Total sleep (min)
Baseline 459.1 (59.1) 448.7 (61.0) 469.1 (58.9) 461.0 (48.2)
6 mo 457.3 (56.4) 452.3 (65.3) 467.9 (56.8) 457.7 (53.8)
12 mo 455.9 (58.9) 447.9 (61.8) 463.8 (63.2) 476.1 (66.3)
Change −5.9 (60.4) −1.7 (55.1) −9.8 (62.5) 17.5 (60.1)

WASO (min)
Baseline 44.3 (15.9) 45.2 (17.2) 43.4 (25.2) 46.3 (17.5)
6 mo 47.7 (17.5) 49.0 (20.0) 47.4 (22.5) 49.9 (18.4)
12 mo 45.6 (16.1) 45.3 (16.8) 45.7 (18.7) 50.3 (16.8)
Change 2.1 (14.2) 0.4 (16.4) −0.2 (18.9) 5.3 (18.5)

Nighttime sleep (min)
Baseline 434.4 (61.4) 424.2 (64.3) 453.3 (54.2) 441.6 (49.7)
6 mo 434.5 (59.9) 431.2 (65.4) 458.0 (60.7) 441.4 (48.6)
12 mo 432.0 (61.0) 426.3 (61.6) 449.0 (64.0) 455.1 (71.7)
Change −5.4 (60.1) 0.9 (58.9) −8.1 (48.3) 20.6 (58.7)

Nap time (min)
Baseline 24.7 (29.0) 24.5 (31.8) 15.9 (23.4) 19.4 (23.1)
6 mo 22.8 (27.7) 21.1 (29.8) 9.9 (18.3) 16.3 (18.9)
12 mo 23.8 (28.7) 21.6 (27.2) 14.8 (15.9) 21.1 (28.4)
Change −0.5 (32.5) −2.6 (32.6) −1.6 (22.4) −3.1 (31.1)

Nighttime sleep SD (min)
Baseline 88.1 (38.6) 85.3 (39.3) 74.6 (31.2) 66.8 (32.1)
6 mo 88.2 (41.8) 90.6 (44.0) 74.6 (38.2) 62.2 (39.9)
12 mo 86.9 (41.2) 82.7 (43.9) 79.4 (40.9) 81.5 (40.7)
Change 0.2 (47.1) −0.7 (50.2) 6.4 (36.8) 16.6 (46.1)

No. of naps (n)
Baseline 1.9 (2.0) 1.8 (2.0) 1.2 (1.7) 1.5 (1.5)
6 mo 1.7 (1.9) 1.5 (2.0) 0.8 (1.0) 1.3 (1.5)
12 mo 1.8 (1.9) 1.6 (1.8) 1.3 (1.4) 1.6 (2.0)
Change −0.1 (2.1) −0.2 (2.0) 0.1 (1.9) −0.2 (1.5)

Standard deviations presented in parentheses. Change is defined as 12-month outcome minus baseline outcome.
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Appendix Table 3
Raw unadjusted means and standard deviations for secondary self-reported outcome measures by intervention condition among employees and managers.

Employees Managers

Intervention (baseline n = 723) Usual Practice (baseline n = 799) Intervention (baseline n = 88) Usual Practice (baseline n = 96)

WFC (1-5)
Baseline 2.8 (0.9) 2.8 (0.9) 3.3 (1.0) 2.8 (0.9)
6 mo 2.8 (0.9) 2.7 (0.9) 3.1 (1.1) 2.8 (0.9)
12 mo 2.7 (0.9) 2.6 (0.9) 2.9 (1.0) 2.7 (0.9)
Change 0.0 (0.8) -0.1 (0.8) -0.2 (0.7) 0.0 (1.0)

Sleep insufficiency (1-5)
Baseline 2.9 (0.9) 3.0 (1.0) 3.0 (1.0) 3.1 (0.9)
6 mo 3.0 (0.9) 3.0 (1.0) 3.2 (0.9) 3.2 (0.9)
12 mo 3.0 (0.9) 3.0 (1.0) 3.1 (0.9) 3.2 (1.0)
Change 0.1 (1.0) 0.1 (1.0) 0.0 (1.0) 0.0 (0.9)

Insomnia symptoms (1-4)
Baseline 3.2 (1.0) 3.2 (1.0) 3.4 (0.9) 3.6 (0.8)
6 mo 3.1 (1.0) 3.2 (1.0) 3.3 (1.0) 3.4 (0.8)
12 mo 3.2 (1.0) 3.2 (1.0) 3.4 (1.0) 3.4 (0.9)
Change 0.0 (1.0) -0.1 (1.0) 0.0 (0.7) -0.1 (0.9)

Sleep quality (1-4)
Baseline 2.3 (0.8) 2.4 (0.8) 2.3 (0.7) 2.3 (0.7)
6 mo 2.2 (0.8) 2.2 (0.8) 2.1 (0.7) 2.2 (0.7)
12 mo 2.2 (0.8) 2.2 (0.8) 2.3 (0.7) 2.2 (0.6)
Change -0.1 (0.8) -0.1 (0.8) 0.0 (0.7) 0.0 (0.7)

Standard deviations presented in parentheses. Number of usual-practice employees for WFC at baseline was 797.
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