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Study Objectives: Work-family conflict is a threat to healthy sleep behaviors among employees. This study aimed to examine how Work-to-Family Conflict
(demands from work that interfere with one’s family/personal life; WTFC) and Family-to-Work Conflict (demands from family/personal life that interfere with
work; FTWC) are associated with several dimensions of sleep among information technology workers.

Methods: Employees at a U.S. IT firm (n = 799) provided self-reports of sleep sufficiency (feeling rested upon waking), sleep quality, and sleep maintenance
insomnia symptoms (waking up in the middle of the night or early morning) in the last month. They also provided a week of actigraphy for nighttime sleep
duration, napping, sleep timing, and a novel sleep inconsistency measure. Analyses adjusted for work conditions (job demands, decision authority, schedule
control, and family-supportive supervisor behavior), and household and sociodemographic characteristics.

Results: Employees who experienced higher WTFC reported less sleep sufficiency, poorer sleep quality, and more insomnia symptoms. Higher WTFC

also predicted shorter nighttime sleep duration, greater likelihood of napping, and longer nap duration. Furthermore, higher WTFC was linked to greater
inconsistency of nighttime sleep duration and sleep clock times, whereas higher FTWC was associated with more rigidity of sleep timing mostly driven by

wake time.

Conclusions: Results highlight the unique associations of WTFC/FTWC with employee sleep independent of other work conditions and household and
sociodemographic characteristics. Our novel methodological approach demonstrates differential associations of WTFC and FTWC with inconsistency of
sleep timing. Given the strong associations between WTFC and poor sleep, future research should focus on reducing WTFC.
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Significance

This paper shows that experiencing interference from work domain to family/personal domain (i.e., work-to-family conflict) is detrimental to employee
sleep. Information technology workers' reports of higher work-to-family conflict were linked to shorter nighttime sleep and more and longer napping
measured by objective assessment (via actigraphy), as well as to their reports of less sufficient and lower quality sleep and more insomnia symptoms.
Higher work-to-family conflict was also linked to greater day-to-day variability of bed- and wake-times that relate to inconsistent amount of nighttime
sleep. These associations were not found with the conflict in the other direction (i.e., family-to-work conflict). The results highlight the importance of
decreasing work-to-family conflict to improve employees’ sleep, which may in turn increase workplace productivity.

INTRODUCTION

Employees in professional occupations experience the shortest
sleep duration.! Employees in information technology (IT) in-
dustry have particularly demanding jobs that may inhibit their
ability to maintain healthy sleep habits.>* Stress embedded in
the interconnection between work and family life, called work-
family conflict, may impact employee sleep as a result.* Be-
cause one’s time, energy and other resources may be limited,
participation in the two incompatible roles creates unavoid-
able conflict and stress.>® Work-Family Conflict (WFC) is
bidirectional; Work-to-Family Conflict (WTFC) occurs when
demands from work interfere with one’s family and personal
life, whereas Family-to-Work Conflict (FTWC) arises when
demands experienced in the family and personal domain leads
to interference with work.5#

The goal of this study is to investigate the associations
of WTFC and FTWC with employee sleep in a sample of IT
industry workers. In accomplishing this, this study makes a
contribution in three distinct ways. First, this study examines
the unique associations of WTFC and FTWC with employee
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sleep above and beyond work conditions. Previous studies
have examined WTFC and/or FTWC as predictors of em-
ployee sleep?; however, the independent effects of these pre-
dictors are not well understood (but see®'?). For example, it is
not clear whether WTFC explains additional variance in em-
ployees’ sleep deficiency that is not explained by working in
poorer conditions (e.g., having greater job demands and less
resources). Understanding the unique effects of WTFC and
FTWC is increasingly important, given that there is a growing
trend of conflict between work and non-work domains with
increased competition and 24/7 operations in a range of occu-
pations." Scholars have called for research to investigate how
work-family conflict influences employee sleep.'” To respond
to this call, this study focuses on examining the unique and ad-
ditive associations of WTFC and FTWC with employee sleep,
above and beyond typical occupational characteristics (i.e.,
work hours, job tasks). We also control for the psychosocial ef-
fects of job demands, decision authority, schedule control, and
family-supportive supervisor behavior, which have been found
to be important for employee sleep in prior research.>*!
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Second, this study incorporates a variety of sleep indica-
tors, including self-reported sleep and actigraphically assessed
sleep, in order to fully understand how WTFC and FTWC are
associated with multiple dimensions of employee sleep. Nu-
merous studies have documented the associations between
work-family conflict—primarily WTFC—and self-reported
sleep deficiency'™"® and sleep quality.'* Relatively few studies
have examined the links between work-family conflict and
insomnia symptoms, although it is plausible that inter-role
strain can increase insomnia symptoms." This study includes
sleep sufficiency, sleep quality, and sleep maintenance in-
somnia symptoms for self-reported sleep indicators. Exploring
the relationship of WFC to napping behavior is also unique.
In addition, actigraphic sleep has not been as widely used as
self-reports, but has started to receive much attention from re-
searchers due to its potential to reduce common-method bias
between WTFC/FTWC and self-reported sleep.'® Taking ad-
vantage of our actigraphy data that include detailed informa-
tion on activity intensity and the beginning and end time of
each sleep episode, this study examines nighttime sleep dura-
tion, the likelihood of napping, and nap duration.

Third, in addition to incorporating these several dimen-
sions of sleep, this study makes a methodological innovation
to examine the associations of WTFC and FTWC with incon-
sistency of sleep. The American Academy of Sleep Medicine
and the Sleep Research Society recommend including varia-
tions of sleep circadian rhythms and timing to understand the
phenomenon of sleep deficiency."” Inconsistency of sleep refers
to irregular circadian rhythm of sleep and can be measured
by day-to-day variability in nighttime sleep duration and sleep
clock times (i.e., bed time, midpoint, and wake time). Given
that the primary source of WTFC and FTWC is time-based
conflict,>"® employees who frequently experience WTFC and/
or FTWC may borrow time from sleep to handle the conflict,'
and thus may exhibit greater inconsistency in their sleep dura-
tion and sleep clock times. Previous research using daily sleep
data often operationalized inconsistency of sleep by individual
standard deviation (iSD),”*' but this study adapts multilevel
modeling with heterogeneous variance®** that provides a
more parsimonious and powerful within-person approach to
modeling daily sleep fluctuation, while simultaneously ac-
counting for individuals’ mean level of sleep across days. This
approach allows us to examine how WTFC and FTWC are
simultaneously and independently linked to both mean levels
and day-to-day inconsistency in nighttime sleep duration and
sleep timing.

In sum, using a sample of IT workers, the present study
sought to examine the associations of WTFC and FTWC with
a variety of sleep behaviors, independent of work conditions
(i.e., job demands, decision authority, schedule control, and
family-supportive supervisor behavior), individual and family
characteristics (i.e., age, gender, marital status, providing care
for children, and/or for adult relatives) and sociodemographic
factors (i.e., race, houschold income). Our first aim was to
examine the unique associations of WTFC and FTWC with
self-reported sleep measures. We hypothesized that higher
WTFC and FTWC would be negatively associated with sleep
sufficiency and sleep quality, and positively associated with
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insomnia symptoms. The second aim was to examine the
unique associations of WTFC and FTWC with actigraphi-
cally assessed sleep phenotypes. We expected that higher
WTFC and FTWC would be negatively associated with night-
time sleep duration, and positively associated with the likeli-
hood of napping and nap duration per day on average. Lastly,
adapting a new approach of assessing inconsistency of sleep,
we hypothesized that higher WTFC and FTWC would be posi-
tively associated with day-to-day inconsistency of nighttime
sleep duration and sleep clock times (bedtime, midpoint, and
wake time).

METHODS

Participants and Procedure

Data came from the Work, Family, and Health Study
(WFHS).»2¢ The current study used baseline data from a
sample of employees located in teams within the IT division
of a large Fortune 500 firm. IT employees working in the met-
ropolitan areas with the two largest worksites were invited to
participate in the study. The worksites were selected in collab-
oration with corporate leadership’s endorsement to facilitate
the study, as previously described.”® We then identified a total
of 56 study groups (operational clusters of workgroups within
the organization) and randomly assigned these to either the in-
tervention or the control condition. Trained field interviewers
administered face-to-face Computer-Assisted Personal Inter-
views (CAPI) to employees beginning in September 2009 and
ending in September 2010. Employees completed a 60-min
interview at the worksite and received a $20 incentive. All pro-
cedures were conducted in accordance with the principles in
the Declaration of Helsinki, and approved by appropriate insti-
tutional review boards.

Considering that statistical power in group randomized
trials depends on the relative magnitude of the variance
across levels,” we invited total 1,171 employees from 56 study
groups (approximately 20 employees per group). Of those, 823
employees completed the CAPI interview at baseline (70%
response rate). The employees were nested within 123 work-
groups who reported to the same senior leadership or worked
closely together on the same application. To have a consistent
sample with other studies that examined this IT employee co-
hort,* we excluded 24 employees across 5 workgroups who had
different experiences from other employees during the study
period, such as changing their manager-employee reporting
structures or not following the WFHS protocol due to research
staff error. Therefore, 799 employees from 118 workgroups
who completed the CAPI were the baseline cohort of IT em-
ployees. Because the larger study from which this study was
based was powered to detect longitudinal effects of a work-
place intervention, our study that examined cross-sectional
associations between WTFC and FTWC on employee sleep
should have sufficient power to detect the associations.?

Immediately following the CAPI, interviewers introduced
the actigraphy data collection process and requested participa-
tion for an additional $20 incentive. If the participant agreed,
the interviewer instructed them to wear the sleep monitor ac-
tigraph (Spectrum, Respironics/Philips, Murrysville, PA) on
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their non-dominant wrist at all times for the next week except
in situations in which the watch could be damaged (e.g., ex-
cessive impact, extreme temperatures). Out of 799 employees,
635 employees completed the actigraphy data collection, and a
total of 618 employees had valid actigraphy data for 3 or more
days, the minimum criterion deemed reliable and valid for par-
ticipant data.” On average, participants had 6.85 days of valid
actigraphy.

Measures
Work-Family Conflict

Work-to-family conflict: Employee WTFC was measured
using the 5-item subscale developed by Netemeyer and col-
leagues.® A sample item from the WTFC scale reads, “The
demands of your work interfere with your family or personal
time.” Items were rated on a scale ranging from 1 (strongly
disagree) to 5 (strongly agree). We used the mean of the 5 items
such that higher scores indicated greater WTFC. The reliability
estimate for the WTFC subscale was o = 0.91.

Family-to-work conflict: The extent of FTWC was measured
by the 5-item subscale developed by Netemeyer and colleagues
validated on a diverse (regional) US employee population in-
cluding elementary and high-school teachers, administrators,
small business owners, and real estate salespeople.® Items
address perceived time-based and strain-based conflict from
family/personal life to work. A sample item from the FTWC
scale reads, “The demands of your family or personal relation-
ships interfere with work-related activities.” Items were rated
on a scale ranging from 1 (strongly disagree) to 5 (strongly
agree). We used the mean of the 5 items, and higher scores in-
dicated greater FTWC. The reliability estimate for the FTWC
subscale was o = 0.84.

Actigraphic Sleep

Actigraphy data came from each participant’s actiwatch using
the Actiware Sleep Scoring Program (v5.71, Philips-Respi-
ronics). We used a standard algorithm recently validated,”
and at least two members of the scoring team determined the
validity of each recording based on study-specific standard
sleep criteria applied similarly to all recordings.* In short, a
recording was determined to be invalid if there was a device
malfunction indicated by constant false activity on the re-
cording or if the data were unable to be retrieved. Certain days
within the recording were determined to be invalid if a watch
error occurred, such as false activity patterns characteristic of
a failing battery, or if the participant did not comply with the
study’s actigraphic procedures (i.e., >4 h of actiwatch off-wrist
time throughout the day, or an off-wrist period > 60 min within
10 min of the determined beginning or end of the main time in
bed period for that day). The scoring team members visually
scored naps by determining points of decreased activity levels.
Rapidly decreased light levels (lux) were considered confir-
matory but not necessary. Scorers took into consideration the
decrease in activity intensity within the context of the entire
subject profile. Sleep episodes were defined as beginning at the
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last epoch of high activity (> 10 activity counts) preceding at
least five 30-s epochs of < 10 activity counts, indicating little
to no movement. Any intervals identified that exceeded a 15
min difference in duration or timing between the scorers were
reviewed by the senior author and scorers until agreement.

Nighttime sleep duration, nap episodes, and nap duration:
Among sleep periods each day, the longest sleep period of the
day was defined as the main, nighttime sleep. All other sleep
periods of the day were defined as nap episodes. Accordingly,
each sleep period was coded as 0 (main nighttime sleep epi-
sode, no nap) or 1 (nap episode), with mean nighttime sleep
duration expressed in per day in minutes/day for valid actig-
raphy recording days only. The average nap duration (where
nap episode = 0) for those who had any naps during the study
period was expressed in minutes/day.

Wake after sleep onset (WASQO): WASO was computed as the
average amount of time spent “waking” after sleep onset and
before sleep offset during nighttime sleep, in minutes, as previ-
ously validated versus polysomnography (PSG).*

Sleep clock times: Bedtimes were determined by points of de-
creased activity levels and sudden, decreased light levels (lux).
Wake times were determined the same way by finding the first
epoch of sustained high activity (> 10 activity counts) after > 5
30-second epochs of < 10 activity counts. Midpoint times were
calculated based on the bed time and wake time variables of
each nighttime sleep. Midpoint times were centered at mid-
night (00:00 = 0), such that midpoint time of 2 indicated that a
person’s midpoint of sleep is 02:00.

Self-Reported Sleep

Sleep sufficiency was measured by one item asking, “How
often during the past four weeks did you get enough sleep
to feel rested upon waking up?” This item, used in prior re-
search,?133%3! ig similar to current Centers for Disease Con-
trol and Prevention (CDC) surveillance for state-level sleep
sufficiency.*> Responses were rated on a scale ranging from
1 (never) to 5 (very often), such that higher scores indicated
greater sleep sufficiency.

Sleep quality was measured by one item derived from
the Pittsburgh Sleep Quality Index (PSQI),* asking, “Over
the past four weeks, how would you rate your sleep quality
overall?” Responses were rated on a scale ranging from 1 (very
bad) to 4 (very good), such that higher scores indicated better
sleep quality.

Sleep maintenance insomnia symptoms were measured by
one item derived from the PSQL?*® Participants were asked,
“During the past four weeks, how often did you wake up in
the middle of the night or early morning?” Items were rated
on a scale ranging from 1 (never) to 4 (three or more times a
week), with higher scores indicating more frequent insomnia
symptoms.

Other Work Conditions

Job demands and decision authority were based on the work
of Karasek and colleagues.*** The extent of psychological job
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demands was assessed by 3 items, asking about having enough
time to get work done and working very fast and hard. Decision
authority was measured by 3 items, whether employees are al-
lowed to make a lot of decisions on their own, have freedom
to decide how to do work, and have a say about what happens
on the job. Responses ranged from 1 (strongly disagree) to 5
(strongly agree). We used the mean of the items for each scale
such that higher scores reflected higher job demands or higher
decision authority. The reliability estimates were a = 0.59 and
0.71 for the job demands and decision authority, respectively.

Schedule control was used to measure employees’ control
over the hours that they work. We utilized a shortened, 8-item
version of Thomas & Ganster’s scale.’® Items included how
much choice employees have over: when they take vacation
or days off, when they take off a few hours, when they begin
and end work days, total number of hours worked/week. Re-
sponses were coded 1-5 (very little to very much) and averaged
with higher scores reflecting greater schedule control (o= 0.79).

Family-supportive supervisor behaviors (FSSB) assessed
employee appraisals of supervisor’s supportive behavior re-
lated to integrating work and family.**® Employees were asked
about family-related supervisory support in 4 domains: emo-
tional support, instrumental support, role modeling, and cre-
ative management. We used a short form of FSSB derived from
4 items,* categorized 1-5 (strongly disagree to strongly agree)
and averaged to generate an overall score, with higher scores
reflecting greater FSSB (o = 0.88).

Covariates

Individual and Family Characteristics

Given that employees’ personal and family characteristics may
denote family demands and responsibilities as well as their
sleep behavior,***! we controlled for employee age (in one-year
intervals, centered at the sample mean), gender (0 = female,
1 = male), marital/partner status (0 = unmarried, 1 = married
or living with a partner), living with children under the age of
18 in household (0 = no, 1 = yes), and providing care to adult
relatives (0 = no, 1 = yes) in all models.

Sociodemographic and Background Characteristics

Employee race (0 = White, 1 = Asian or Pacific Islander or
other; two dummy variables were created) and range of current
annual household income (1 = less than 49,999 to 12 = more
than 150,000) were included in all models. Moreover, to con-
sider possible differences from background work characteris-
tics, total work hours were assessed from items asking “About
how many hours do you work in a typical week in this job?”
and “On average, how many hours per week do you work at
this other job(s)?” and summed if the respondent indicated he/
she has an additional job to obtain total hours worked/week
across all jobs. Additionally, occupation was assessed by
asking official job titles, and coded as core software developer
(1) versus other support (0). Furthermore, in the IT firm, there
was an organizational level merger and about half of employees
(54%) were pre-informed about it while others were not. To
take into account potential differences from this, we included
the merger announcement indicator (0 = NOT pre-informed,
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1 = pre-informed) in our analysis. All continuous variables
were centered at the sample mean.

Analytic Strategy

First, to examine whether WTFC and FTWC predict self-re-
ported sleep and actigraphic sleep, we conducted multilevel
modeling using Proc Mixed in SAS 9.4. This technique al-
lowed us to account for the hierarchical structure of the data
with Level 1 as individuals (denoted by ;) nested within Level 2
units (i.e. workgroups, denoted by ). Note that our data were
screened for potential violations of the distributional assump-
tions of two-level multilevel modeling, including (1) residual
normality, (2) linearity, (3) homogeneity of variance, and (4)
influential outliers (detailed results available upon request), fol-
lowing the criteria suggested by Raudenbush and Bryk.* The
abbreviated version (only includes WTFC and FTWC as pre-
dictors) of the Level 1 equation for nighttime sleep duration is:

Yiw = BOW + Blw (WTFCIW) + BZW (FTWCIW) + Ciw

where Yy denotes nighttime sleep duration of the i employee
in the w'h workgroup, Bo. denotes the workgroup mean of night-
time sleep duration, ;. denotes changes in nighttime sleep du-
ration with one-unit increase in WTFC, [, denotes changes
in nighttime sleep duration with one-unit increase in FTWC,
and e;y denotes the random variation of the employee from the
workgroup mean. The Level 2 equation with workgroup-level
measures that were created by aggregating individual-level re-
sponses includes:

BOW = Yoo T Yo (WTFCW) + Yoz (FTWCW) + Uow
B]w =%Yi0 T Ulw
Bzw = Y20 T Uow

with v being the grand mean, yoi, Yo means the workgroup-
level effects of WTFC and FTWC, and ug, Uy and uy, de-
note random deviations of the w' workgroup from those grand
means. Our primary interests were y;o and y,o, which indicate
individual-level effects of WTFC and FTWC, respectively,
after adjusting for possible workgroup-level differences. We
estimated the fixed effects of the parameters, because we did
not assume that each employee had their own random slope.
Individual-level predictors were centered at the workgroup
mean, such that higher scores of WTFC/FTWC indicated
higher conflict than the other employees in the workgroup.
Second, to examine whether WTFC and FTWC predict em-
ployee naps, we used multilevel Zero-Inflated Poisson model.
Given that there were excessive zeros in nap episodes (38%),
the use of the multilevel Zero-Inflated Poisson model that can
simultaneously predict (1) the likelihood of no napping and (2)
nap duration for those who had any naps was appropriate. We
estimated the parameters with two-step approaches suggested
by Lee and colleagues.* In step 1, we obtained start values for
the two types of outcomes using Proc Glimmix. Start values
for the likelihood of no napping were from binary logit func-
tion and those for nap duration were from Poisson function. In
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step 2, we simultaneously predicted the two outcomes using
Proc Nlmixed.

Third, to examine whether WTFC and FTWC are linked to
day-to-day inconsistency in actigraphic nighttime sleep du-
ration and sleep clock times, we used multilevel models with
heterogeneous within-person variance. For example, day-to-
day inconsistency in nighttime sleep duration was modeled in
random effects as:

6% = 0o Exp ((WTFC)) + ao(FTWC))

The exponential function (Exp) was used to normalize the vari-
ance, such that a linear prediction model could be used, as well
as to eliminate the dependence of the variance on the mean
level of nighttime sleep duration.”® This approach can esti-
mate more robust variability than the iSD approach because
it is model-based and takes into account temporal dependence
of data (day effect) as well as the effects of covariates on the
mean level.® Positive coefficients of a; and a» indicate greater
inconsistency in nighttime sleep duration.

To examine the unique associations of WTFC and FTWC
with employee sleep above and beyond covariates (i.e., indi-
vidual, family, sociodemographic, and background charac-
teristics) and work conditions, we first entered covariates in
Model 0. In Model 1, we added both WTFC and FTWC along
with work condition variables (i.e., job demands, decision au-
thority, schedule control, and FSSB) in addition to all covari-
ates in the prior model. In examining inconsistency of sleep,
we also controlled for covariates, work conditions, and WTFC
and FTWC in the fixed effects of the multilevel models.

RESULTS

Descriptive Results

Table 1 presents gender-stratified, unadjusted means, standard
deviations, and frequencies (%) for sociodemographic and
background characteristics, work conditions, and sleep indica-
tors. Participants had a mean age of 46 + 9.1 (standard devia-
tion [SD]) years. Slightly more than half (61%) of the employees
were men. The majority (80%) was married or living with per-
manent romantic partner; 67% were white and 23% were Asian
or Pacific Islander; 24% were providing care to their adult par-
ents or relatives; 78% were college graduates. The mean an-
nual household income was in the range of $110,000 to $119,999.
About half (48%) had children under the age of 18 living in the
home. Mean work hours per week was 46 h (SD = 7.2). Forty-
three percent were software developers. In terms of work condi-
tions, employees reported relatively high levels of job demands,
decision authority, schedule control, and supervisor support
(mean > 3.6, on a 5-point scale). They reported a moderate level
of WTFC and a low level of FTWC. With regards to self-re-
ported sleep indicators, employees perceived moderately suffi-
cient amount of sleep, high sleep quality, and frequent insomnia
symptoms. With respect to actigraphic sleep, the average night-
time sleep duration was 7 h/day. Seventy percent of employees
had naps for 24 min per episode on average. The means of
nocturnal bed time, sleep midpoint, and wake time were 23:00,
02:30, and 06:36, respectively.
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Links between Work-Family Conflict and Self-Reported Sleep
Table 2 shows results from multilevel models separately pre-
dicting self-reported sleep sufficiency, sleep quality, and in-
somnia symptoms. Beginning with sleep sufficiency, having
children under the age of 18 and greater job demands were
negatively associated with sleep sufficiency. After adjusting
for these effects, higher WTFC significantly predicted less
perceived sleep sufficiency, and higher FTWC marginally
predicted less perceived sleep sufficiency. The practical sig-
nificance of the effect of WTFC can be compared to the effect
of age, known to be an important factor for sleep. A one-unit
increase in WTFC was associated with 0.17-unit decrease in
sleep sufficiency, which corresponds to 17 years of difference
in age due to the independent contribution of increasing age on
sleep. The combined set of predictors explained 13% of vari-
ance in sleep sufficiency. Turning to sleep quality, greater job
demands were significantly linked to poorer sleep quality. On
top of this, higher WTFC predicted poorer sleep quality. The
model explained 7% of variance in sleep quality. For insomnia
symptoms, older and White employees tended to have more fre-
quent insomnia symptoms than younger non-whites. Moreover,
higher WTFC predicted more frequent insomnia symptoms
after controlling for possible differences in work conditions
and family factors as well as other covariates. All the variables
accounted for 16% of the variance in insomnia symptoms.

Links between Work-Family Conflict and Actigraphic Sleep
Table 3 presents results from multilevel models predicting ac-
tigraphic nighttime sleep and WASO assessed in minutes on
average per day. The first column shows results for nighttime
sleep duration. Women/white employees slept longer than
males/non-whites during nighttime. After taking into account
the effects of covariates, there was a significant association
of WTFC with nighttime sleep duration, beyond the associa-
tions with work conditions (none of them were significant).
Employees who had higher WTFC had shorter nighttime sleep
per day, on average. With a one-unit increase in WTFC, night-
time sleep duration was shorter by 8 min, resulting in a total
of 32 min difference between the lowest and highest levels of
WTEFC. The effect of a one-unit change in WTFC was 1.6 times
larger than the effect of 10 years of aging. FTWC was not sig-
nificantly linked to nighttime sleep duration. The combined
set of variables explained 14% of variance in nighttime sleep
duration. The second column shows results for WASO. White
employees had shorter WASO than non-whites, and employees
who had children under the age 18 in their household had
shorter WASO than those who did not. However, none of the
work condition variables and WTFC and FTWC significantly
predicted WASO.

Table 4 shows results of the multilevel Zero-Inflated Poisson
model simultaneously predicting the two nap-related outcomes.
The first column shows results for the likelihood of no napping
versus any napping, and thus the reversed sign of the estimates
indicates the likelihood of napping. The second column pres-
ents results for nap duration for those who had any naps. The
estimates indicate % change in nap duration with one-unit in-
crease in each predictor. For the likelihood of napping, there
was a significant effect of marital status, such that being single
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Table 1—Family, sociodemographic, work, and health characteristics by gender, IT employees baseline cohort.
Total (n =799) Men (n=486) Women (n=313) Diff Tests
Individual, family, sociodemographic, and background factors
Age 457 (9.1) 44.9 (9.4) 46.9 (8.4) 3.2*
Married/Partnered (%) 79.5 85.2 70.6 24 8
Race, White (%) 66.7 66.4 67.1 35.24**
Race, Asian or Pacific Islander (%) 229 276 15.7
Race, Others (%) 104 6.0 17.2
Adult caregiver (%) 237 204 28.8 7.4%
Education, College graduates (%) 776 84.2 67.4 39.5%
Household income range® 8.3(3.1) 8.1(3.0) 8.5 (3.1) 1.4
Living with children age < 18 in household (%) 476 49.4 447 1.7
Total work hours (per week) 46.3(7.2) 46.5(7.1) 46.0 (7.3) -0.9
Job task, Software developer (%) 43.2 48.2 35.5 12.5%*
Merger, Pre-informed (%) 53.7 54.3 52.7 0.2
Work conditions
Job demands (1-5 scale) 3.6 (0.7) 35(0.7) 3.7(0.7) 4.2
Decision authority (1-5 scale) 3.8(0.7) 3.9(0.6) 3.8(0.8) -1.1
Schedule control (1-5 scale) 3.6(0.7) 3.6(0.7) 3.6(0.7) 1.6
Family supportive supervisor behavior (1-5 scale) 3.8(0.8) 3.9(0.8) 3.8(0.9) -1.3
Work-to-family-conflict (1-5 scale) 3.1(0.9) 3.0(0.9) 3.2(1.0) 2.3*
Family-to-work conflict (1-5 scale) 2.1(0.6) 2.1(0.6) 2.1(0.7) -1.0
Self-reported Sleep indicators
Sleep sufficiency (1-5 scale) 3.2(0.9) 3.2(0.9) 3.1(0.9) -1.6
Sleep quality (1-4 scale) 29(0.7) 29(0.7) 2.8(0.7) -1.1
Sleep maintenance insomnia symptoms (1-4 scale) 3.1(1.0) 3.1(1.0) 3.3(1.0) 2.7
Actigraphic Sleep indicators
Nighttime sleep duration (h/day) 7.0(0.9) 6.8 (0.9) 7.3(0.9) 6.1
% of having naps 61.9 62.2 61.4 0.1
Nap duration for people who had naps (min/day) 69.9 (38.8) 68.5(38.1) 72.1(39.9) 0.9
Sleep bed time (decimal h/day) -1.0(1.3) -0.8 (1.3) -1.3(1.2) =41
Sleep midpoint clock time (decimal h/day) 25(1.1) 26(1.2) 24(1.1) -2.2°
Sleep wake time (decimal h/day) 6.6 (1.2) 6.6 (1.3) 6.6 (1.1) 0.3
Values presented as mean (standard deviation) or percent. Age: n = 312 for women; Race: n = 485 for men; Household income range: n = 432 for men and
286 for women, Household income range 8 means 110,000-119,999; Job demands: n = 118 for males and 1,405 for women; Decision authority: n = 483
for men and 312 for women; Family Supportive Supervisor Behavior: 482 for men and 312 for women; Actigraphic nighttime sleep, having naps, sleep clock
times: n = 384 for men and 251 for women; Nap duration for people who had naps: n = 239 for men and 154 for women. *P < 0.05, **P < 0.01, **P < 0.001.

predicted greater likelihood of napping than being married/
partnered. Moreover, higher WTFC was linked (albeit margin-
ally) to greater likelihood of napping (P = 0.0586). A one unit
increase in WTFC predicted 32% greater odds of having a nap
(Exp(0.28) = 1.32). For those who had naps, being single, Asian
or Pacific Islander, and having no adult caregiving respon-
sibilities and higher household income were associated with
longer nap duration. Among work condition variables, higher
decision authority and lower supervisor support were linked
to longer nap duration. Beyond these effects, higher WTFC
increased nap duration by 8%. The intercept indicates ex-
pected actigraphically measured nap duration, when all other
predictors were at the average values, and it is estimated as
25.47 min (Exp(3.24) = 25.47). With each one-unit increase
in WTFC, the expected mean nap duration increased by 8%,
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which corresponds to 2.04 min increase. FTWC, however, was
only marginally associated with employee naps.

Links between Work-Family Conflict and Day-to-Day
Inconsistency of Sleep

We then examined whether WTFC and FTWC are linked to
day-to-day inconsistency of nighttime sleep duration and sleep
clock times. Table 5 shows results from multilevel models with
heterogeneous within-person variance. The first column shows
results for inconsistency of nighttime sleep duration. There
was a significant effect of WTFC predicting inconsistency of
nighttime sleep duration (o, = 0.12, P < 0.001). Figure 1 de-
picts that with increases in WTFC daily variance of nighttime
sleep duration increased, such that employees who experi-
enced higher WTFC exhibited greater inconsistency in their
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Table 2—Results of multilevel models predicting self-reported sleep sufficiency, sleep quality, and insomnia symptoms.
Sleep Sufficiency Sleep Quality Insomnia Symptoms
(1= never to 5 = very often (1=very bad to 1 = never to 4 = three or
IT Employees (n =799) feeling rested upon waking up) 4= very good) more times a week)
Fixed effects
Intercept, adjusted mean 3.20 (0.10)** 2.85 (0.08)*** 3.23 (0.11)**
Age 0.01(0.00) 0.00 (0.00) 0.02 (0.00)**
Gender, Men (vs. Women) 0.02 (0.07) 0.02 (0.06) -0.04 (0.08)
Marital status, Married (vs. Unmarried) 0.07 (0.10) 0.01(0.08) 0.12 (0.10)
Race, Asian/Pacific Islander (vs. White) 0.11 (0.09) -0.10(0.07) -0.44 (0.10)**
Race, Other (vs. White) -0.13 (0.11) -0.08 (0.09) -0.04 (0.12)
Adult caregiving, Caregiver (vs. Not) -0.05 (0.07) -0.06 (0.06) 0.06 (0.08)
Household income range 0.01(0.01) 0.01(0.01) -0.01(0.01)
Living with children age < 18 (vs. Not) -0.16 (0.07)* -0.01(0.06) -0.08 (0.08)
Total work hours -0.01(0.00)* -0.01(0.00) -0.00 (0.01)
Job task, Software developer (vs. Support) -0.01(0.08) -0.02 (0.07) 0.02 (0.09)
Merger, Pre-informed (vs. Not) -0.02 (0.08) 0.04 (0.06) -0.07 (0.08)
Job demands -0.14 (0.06)* -0.10 (0.05)* 0.11 (0.06)
Decision authority 0.07 (0.06) 0.04 (0.05) 0.02 (0.06)
Schedule control 0.05 (0.06) -0.08 (0.05) 0.12 (0.07)1
Family supportive supervisor behavior 0.03 (0.05) 0.06 (0.04) -0.09 (0.05)
WORK-TO-FAMILY CONFLICT -0.17 (0.05)*** -0.09 (0.04) 0.15 (0.06)*
FAMILY-TO-WORK CONFLICT -0.10 (0.06)* -0.04 (0.05) -0.01(0.06)
Random effects
Workgroup-level variance 0.02 (0.02) 0.01(0.01) 0.02 (0.02)
Individual-level variance 0.68 (0.04)** 0.48 (0.03)*** 0.81 (0.05)**
-2 Res Log Likelihood 1832.50 1579.90 1944.10
Pseudo R-square (%) 12.91 6.97 15.97
Values presented as beta (SE). 709 observations were used in the analyses because of missing values in covariates; Model 2 adjusted for workgroup-level
work-family conflict and other work conditions; For categorical predictors, reference group is in parenthesis; Significant effects are bolded. Main variables
are capitalized. TP < 0.10, *P < 0.05, **P < 0.01, ***P < 0.001.

nighttime sleep duration across days. Moreover, higher WTFC
was also associated with greater inconsistency of sleep clock
times, across the 3 variables: bedtime, midpoint, and wake time
(see the second to fourth columns of Table 5). FTWC was not
significantly linked to inconsistency of nighttime sleep dura-
tion, however, it was negatively associated with inconsistency
of midpoint clock time (o, = —0.17, P < 0.001) and wake time
(a2 =—0.41, P < 0.001). Figure 2 illustrates that with increases
in FTWC daily variance of wake time decreased, meaning that
employees who experienced higher FTWC exhibited more
consistency in their wake time, in effect a more temporally
“rigid” wake time routine. These effects were present even after
taking into account the effects of covariates (i.e., individual
and family characteristics, sociodemographic and background
factors), work conditions, and WTFC and FTWC on the mean
of nighttime sleep duration or sleep clock times.

DISCUSSION

This study examined the associations of the particular work-
related stressors of WTFC and FTWC with a variety of sleep
indicators, independent of family and sociodemographic
variables. We expected that higher levels of both WTFC and
FTWC would be associated with poorer sleep of employees in
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this IT-worker sample, and that these effects would be demon-
strated over and above the effects of work conditions. Results
from this study, however, revealed a more complex picture.
Higher WTFC was associated with poorer sleep across all of the
dimensions we examined (less sleep sufficiency, poorer sleep
quality, more insomnia symptoms, shorter nighttime sleep du-
ration, greater likelihood of napping and longer nap duration),
whereas FTWC was not. Furthermore, higher WTFC was as-
sociated with greater inconsistency of nighttime sleep duration
and sleep clock times. Higher FTWC was linked to greater
consistency of sleep midpoint, driven by an increased rigidity
of the morning wake time. Given these starkly different as-
sociations of WTFC and FTWC and every aspect of sleep ex-
amined, the mechanisms of how WTFC and FTWC are linked
to employee sleep clearly differ. Based on these results, we
discuss two important implications of this study and future
research directions.

Our results highlight the significance of perceived stress
from work in the form of WTFC for employee sleep at home.
Consistent with suggestions from Hammer and Sauter,* stress
and the corresponding draining of physical and psycholog-
ical resources are likely critical mechanisms linking WTFC
with sleep. WTFC predicted self-reported sleep as well as
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IT Employees (n = 618)
Fixed effects

Table 3—Results of multilevel models predicting actigraphic nighttime sleep duration and wake after sleep onset.

Intercept, adjusted mean

Age

Gender, Men (vs. Women)

Marital status, Married (vs. Unmarried)
Race, Asian/Pacific Islander (vs. White)
Race, Other (vs. White)

Adult caregiving, Caregiver (vs. Not)
Household income range

Living with children age < 18 (vs. Not)
Total work hours

Job task, Software developer (vs. Support)
Merger, Pre-informed (vs. Not)

Job demands

Decision authority

Schedule control

Family supportive supervisor behavior
WORK-TO-FAMILY CONFLICT
FAMILY-TO-WORK CONFLICT
Random effects

Work group level variance

Individual level variance

-2 Res Log Likelihood

Pseudo R-square (%)

Nighttime Sleep Duration (in minutes per day) = Wake after Sleep Onset (in minutes per day)
443.49 (6.74)** 43.34 (2.15)
-0.51(0.30)* 0.04 (0.10)
-25.90 (4.88)** -0.63 (1.55)
-3.77 (6.69) -1.57 (2.12)
-27.82 (6.50)*** 11.48 (2.06)***
=27.75 (7.58)*** 4.73 (2.40)
10.38 (5.21)* -0.90 (1.65)
1.26 (0.86) 0.02 (0.27)
-3.90 (5.10) -3.63 (1.61)
-0.25(0.33) -0.08 (0.10)
4.06 (5.15) -2.11(1.70)
2.94 (5.02) 1.37 (1.64)
-3.21(4.12) -0.32 (1.30)
-5.68 (3.93) 0.14 (1.24)
-1.13 (4.34) 0.50 (1.37)
2.61(3.43) 0.30 (1.08)
-7.92 (3.49)* 0.64 (1.10)
-2.19 (4.21) -1.86 (1.33)
0.00 (0.00) 3.36 (6.30)
2633.33 (162.07)** 260.62 (16.89)***
5783. 60 4568.30
14.05 9.00

P <0.01, **P < 0.001.

Values presented as beta (SE). n = 618; people who provided more than 3 valid days of actigraphic sleep reports; 552 observations were used in the
analyses because of missing values in covariates; Model 2 adjusted for workgroup-level work-family conflict and other work conditions. TP < 0.10, *P < 0.05,

actigraphically assessed sleep, after controlling for sociode-
mographic factors and work conditions. Prior research has sug-
gested that the experience of WTFC is strongly related to time
pressures.”® Given that work time is less flexible than non-work
times, employees who experienced high WTFC might have
unavoidably reduced their sleep time. This kind of employee
sleep loss is expected to increase, with the increasing trend of
WTEC." To intervene in the process, researchers and practi-
tioners could continue to make efforts to decrease WTFC. For
example, an intervention educating supervisors about reasons
and tools to provide more support for work-family issues®
may be able to reduce tensions between work and family roles,
which in turn, may give employees opportunities for main-
taining healthy sleep behavior.*

Moreover, this study demonstrates the importance of ex-
amining inconsistency of sleep clock times as well as incor-
porating more traditionally measured sleep dimensions. The
different associations of WTFC and FTWC with the inconsis-
tency (variability) of sleep timing suggest that the two forms
of inter-role conflict can impact employee sleep in different
ways. This study demonstrates that WTFC interferes with em-
ployees’ ability to maintain consistent sleep timing, a central
tenet of healthy sleep habits. The experience of higher WTFC
was linked to greater inconsistency in when employees go to
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bed and wake up, which relates to inconsistency in their night-
time sleep duration. FTWC, on the other hand, was related to
more rigidity of sleep, primarily rigidity of wake time. Having
specific family demands (e.g., childcare responsibilities) might
have contributed to this. For example, in our study sample,
the presence of children under the age 18 was positively cor-
related with the level of FTWC (r = 0.16, P < 0.001), but it
was not significantly correlated with WTFC. A supplementary
analysis examined whether living with children under the age
18 makes a difference in the association between FTWC and
rigidity of wake time (Table SI in the supplemental material).
Consistent with our expectation, living with children under
the age 18 was associated with more rigidity of wake time;
but the association was not found for employees who did not
live with children under the age 18. Taken together, employees
who were living with children under the age 18 tended to re-
port higher FTWC; their childcare responsibilities might have
afforded less flexibility for adjusting their wake time. This in-
terpretation, however, may not be free from the auxiliary hy-
pothesis bias,* in that our subjective judgment introduced the
new factor of childcare responsibilities to explain the unex-
pected effect of FTWC on wake time. In general, FTWC may
be expected to have limited and specific impacts on non-work
activities, including sleep, given the meaning of the construct
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naps.

IT Employees (n = 618) Like
Intercept, adjusted mean
Age
Gender, Men (vs. Women)
Marital status, Married (vs. Unmarried)
Race, Asian/Pacific Islander (vs. White)
Race, Other (vs. White)
Adult caregiving, Caregiver (vs. Not)
Household income range
Living with children age < 18 (vs. Not)
Total work hours
Job task, Software developer (vs. Support)
Merger, Pre-informed (vs. Not)
Job demands
Decision authority
Schedule control
Family supportive supervisor behavior
WORK-TO-FAMILY CONFLICT
FAMILY-TO-WORK CONFLICT
Fit Statistics

-2 Res Log Likelihood

AlC

BIC

Values presented as beta (SE). n = 618; people who provided more than

Table 4—Results of zero-inflated Poisson model simultaneously predicting the likelihood of not having a nap and nap duration for those who had any

analyses because of missing values in covariates. TP < 0.10, *P < 0.05, **P < 0.01, ***P < 0.001.

lihood of No Napping Nap Duration (% change)
-0.82 (0.28)* 3.24(0.03)***
-0.02 (0.01) 0.01 (0.00)**
-0.24 (0.20) -0.05(0.03)*
0.58 (0.28)* -0.16 (0.03)**
-0.50 (0.27)* 0.27 (0.03)**
-0.27 (0.31) -0.01(0.04)
-0.02 (0.21) -0.28 (0.03)**
-0.04 (0.04) 0.04 (0.00)***
0.13(0.21) 0.02 (0.03)
0.02 (0.01) 0.00 (0.00)
0.11(0.21) 0.05(0.03)*
0.06 (0.21) -0.02 (0.03)
-0.01(0.17) 0.00 (0.02)
-0.22 (0.16) 0.09 (0.02)***
0.05(0.18) 0.03 (0.02)
0.05(0.14) -0.07 (0.02)**
-0.28 (0.15)" 0.08 (0.02)***
0.09 (0.17) 0.04 (0.02)*
7354.4
7450.4
7657.4

3 valid days of actigraphic sleep reports; 552 observations were used in the

Table 5—Results of multilevel models with heterogeneous within-person v

Inconsistency of
Nighttime Sleep
Duration
(Variance in minutes)

IT Employees (n = 618)
Random effects

Individual level variance, 62, 1908.39 (160.95)***

Residual variance, o 4553.35 (113.69)***

-2 Res Log Likelihood 43106.20
Effects of Work-family conflict

Exp (WORK-TO-FAMILY CONFLICT), a; 0.12 (0.03)***

Exp (FAMILY-TO-WORK CONFLICT), a, -0.03 (0.04)

18 in household, total work hours, occupation, and merger indicator, as we

clock time. ***P < 0.001.

work conflict and day-to-day inconsistency in actigraphic nighttime sleep duration and clock times.

Values presented as a (SE). n = 618; people who provided more than 3 valid days of actigraphic sleep reports; 552 people’s data were used in the
analyses because of missing values in covariates; 3,769 daily observations were analyzed; All covariates from the previous models, such as employee
age, gender, marital/partner status, race/ethnicity, adult caregiver status, range of current annual household income, presence of children under the age of

control, and FSSB) were included in the fixed effects to control for the effects on the mean of nighttime sleep duration and sleep clock times; Day and total
number of days were also additionally controlled in the fixed effects; There were no fixed effects of work-to-family and family-to-work conflict on each sleep

ariance examining associations between work-to-family conflict and family-to-

Inconsistency of Inconsistency of Inconsistency of

Sleep Bed Time Sleep Midpoint Time Sleep Wake Time
(Variance in decimal hours; (Variance in decimal hours; (Variance in decimal hours;
00:00 = 0) 00:00 = 0) 00:00 = 0)

1.13 (0.08)*** 0.85 (0.06)*** 0.68 (0.07)***
1.27 (0.03)**+ 0.92 (0.02)*** 2.65 (0.07)**
12735.2 115442 14978.3
0.12 (0.03)*** 0.15 (0.03)*** 0.16 (0.03)***
-0.05 (0.04) -0.17 (0.04)** -0.41 (0.04)**

Il as other work condition variables (job demands, decision authority, schedule

that family demands interfere with work.®® Furthermore, it
should be noted that our sample of employees reported a rel-
atively low level of FTWC (mean = 2.1, on a 5-point scale),
and thus FTWC may not be a concern for most of them. In
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short, the interesting and differential associations of WTFC
and FTWC with sleep clock times call for more research on
this topic, especially in other populations with greater levels
of FTWC. Alternatively, outcomes focused on the impact of
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Figure 1—Association between work-to-family conflictand inconsistency
of nighttime sleep duration.

70

60

50

30

Proportion (%)

20

1.20

1.00

0.80

0.60

SD of Wake Time (hrs)

0.40

Variance in Wake Time (hrs?)

0.20

1 2 3 4 5

"VeryLow"  "Low" "Mid" "High" "VerynHigh"

Family-to-Work Conflict Scale

Figure 2—Association between family-to-work conflictand inconsistency
of sleep wake time.

FTWC may need to focus on work-related outcomes, either
individual or organizational.

In addition, the findings on the associations of higher
WTFC with a greater likelihood of napping and longer nap
duration add new knowledge to the research field. Employees
with high WTFC were likely to be compensating during the
day for their perceived insufficient nighttime sleep and acti-
graphically measured shorter nighttime sleep durations. Note
that our study sample may have more temporal flexibility to
take naps during their work hours than employees in other con-
texts, given that they work in professional occupations. This
implies that workplace preventions/interventions could allow
employees to recover from insufficient sleep and restore en-
ergy during daytime work hours. Such efforts could help in-
crease work productivity by decreasing the cost of poor sleep.*

Limitations and Future Directions

The current study has limitations. First, the cross-sectional
data constrain our ability to identify any causality. Although
our statistical models imply that WTFC and FTWC predict
employee sleep, our design does not rule out reverse causality.
Thus, future research should include multiple time points and
adopt experimental designs to attempt to identify causality.
Second, work-family conflict, sleep sufficiency, sleep quality,
and insomnia symptoms were measured via self-reports,
which poses a potential risk for a common-method bias that
may arise when both predictors and outcomes are measured by
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the same method.'® Although the results were consistent with
the findings based on actigraphy data, the effects might still
be inflated by common-method bias. Moreover, the fact that
we used one item each to measure sleep sufficiency, quality,
and insomnia symptoms limits our ability to examine the reli-
ability of the measures. Lastly, the sample of this study was
purposely selected from the IT industry, and thus the findings
may not be generalized to employees in other work contexts.
Future research may need to see whether the inferences from
this study are applicable to other industry samples. In addition,
non-probability sampling of worksites from the IT industry
also limits generalizability of the results to the population of
employees in the IT industry. In addition, this study treated
inconsistency of sleep as outcomes, but future work could treat
inconsistency of sleep as a predictor of long-term health risks
utilizing, for example, an intra-individual variability predictor
using a Bayesian Variability Model recently developed by
Wiley and colleagues.*

We demonstrate that the two dimensions of the work-related
stress of Work-Family Conflict (WFC), Work-to-Family Con-
flict (WTFC) and Family-to-Work Conflict (FTWC), impact
sleep in many but very different ways. Associations controlling
for sociodemographic, family, workplace psychosocial factors
and workplace conditions reveal an independent and delete-
rious relationship of WTFC with every aspect of sleep exam-
ined, including lower perceived sleep sufficiency and sleep
quality, greater insomnia symptoms, reduced actigraphically
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measured nighttime sleep duration, greater likelihood of nap-
ping and longer naps, and greater inconsistency of sleep du-
ration, and greater inconsistency of sleep timing including
bed time, midpoint (a circadian phase marker of social jet
lag), and wake time. In contrast, FTWC was associated with
lower perceived sleep sufficiency, and greater consistency of
sleep timing driven by a more rigid morning wake time. These
findings starkly contrast the two dimensions of WFC, and
suggest that close attention to WTFC may continue to be a
fruitful avenue for future interventions designed to improve
employee sleep.
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