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We extend cross-domain research by examining sleep, a domain within
the larger nonwork domain that competes for time with work and family
domains. We draw from scarcity theory and research on slack resources
to contend that, because people cannot increase the amount of time
they have, they borrow time from sleep in order to spend more time
working and with family. Utilizing a Bureau of Labor Statistics survey
of 10,741 participants, we find nonlinear and interactive effects of time
spent working and time spent with family on sleep time, suggesting that
the negative effects of work and family on sleep time are especially
strong when demands for work and family are high. In an experience
sampling field study of 122 working adults, we similarly find a nonlinear
effect of work time on sleep time as well as an interaction between work
time and family time in predicting time spent sleeping. Both studies
indicate that as slack time resources become increasingly scarce, time
spent working and time spent with family have increasingly powerful
negative effects on time spent sleeping. Contrary to our expectations,
we found no support for gender as a moderator of these effects.

Employees are responsible for fulfilling a range of activities at work,
yet most employees also have a range of activities that happen outside
of work, especially in the family domain (for reviews, see Allen, Herst,
Bruck, & Sutton, 2000; Eby, Casper, Lockwood, Bordeaux, & Brinley,
2005; Eby, Maher, & Butts, 2010; Kossek & Ozeki, 1998). This research
indicates that work and nonwork domains often come into conflict, with
most of the work-life literature focused on conflict between work and
family. An especially important form of work–family conflict is time-
based conflict, in which work and family domains are incompatible due
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to competing demands for employees’ finite time resources (Greenhaus
& Beutell, 1985).

To date, the time-based conflict literature has typically ignored do-
mains other than work or family. However, literature examining the in-
terface between work and nonwork domains is beginning to acknowledge
that the lives of employees outside of the workplace entail more than
just family (Hecht & McCarthy, 2010; Sonnentag, 2003). Thus, there are
activities other than work and family that also compete for the same finite
time resources. This is an important point, given that research suggests
that employees tend to have a higher quality of life when time spent work-
ing and time spent with family are managed such that there is sufficient
time to accomplish work goals and to participate in desired family activi-
ties (Greenhaus, Collins, & Shaw, 2003). However, exclusively focusing
on work and family ignores an entire nonwork domain that is critical to
employee effectiveness, health, and well-being: sleep. Alarmingly, sleep
is particularly susceptible to being undercut by those who spend large
amounts of time in both work and family activities, given that time is a fi-
nite resource. Thus, despite the benefits of effectively managing work and
family domains, there are further domains that call for employees’ time
and energies, yet these domains have largely been ignored by the work-
life literature. This shortcoming may promote the implicit assumption that
other time demands are relatively constant, that they are not important, or
that other domains are not meaningfully related to time spent with work
and family.

Notwithstanding these assumptions, many people sleep for more hours
than they spend working or with family. For example, the American Time
Use Survey (ATUS) conducted by the Bureau of Labor Statistics indicates
that working Americans spend on average 430 minutes per day working
and 467 minutes per day sleeping (Barnes & Wagner, 2009). Thus, it is
clear that sleep constitutes a large portion of people’s day-to-day lives that
ought to be considered by organizational researchers. Moreover, within
limits, people have control over the amount of time they spend sleeping.
Yet despite the pervasive and powerful effects of sleep—and the lack
thereof (Barnes, 2012; Harrison & Horne, 2000; Lim & Dinges, 2010)—
the work-life literature has almost entirely ignored the implications that
spending time on work and family pursuits will have on this crucial
domain. This is important because as it currently stands, the work-life
literature could be construed to suggest that someone who spends both a
very large amount of time working (e.g., 10 hours per day) and a very large
amount of time with family (e.g., 10 hours per day) would conceivably
satisfy important goals in work and family domains, thus experiencing
positive outcomes from day to day (Greenhaus et al., 2003). However,
spending time in this manner would leave very little time for sleeping
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(e.g., 4 hours per day), which research indicates would result in a broad
variety of negative effects that arise from insufficient sleep (Harrison &
Horne, 2000; Lim & Dinges, 2010). Thus, leaving sleep out of work-life
theories can lead to tenuous assumptions and misleading conclusions and
predictions regarding the benefits of very high levels of both time spent
working and time spent with family.

When addressing this omission to past work-life theories, it is also
worth considering the large body of research indicating that women face
especially difficult challenges with regard to balancing multiple demands
on their time (Bianchi, Milkie, Sayer, & Robinson, 2000; Coltrane, 2000;
Duncan, Edwards, Reynolds, & Alldred, 2003). Several studies have found
gender to be relevant to the relationship between work and family (Gutek,
Searle, & Klepa, 1991; Rothbard & Edwards, 2003), with women more
likely to experience work–family conflict than men (Behson, 2002; Frone,
Russell, & Cooper, 1992; Loerch, Russell, & Rush, 1989; Wallace, 1999).
Thus, it is reasonable to expect that gender plays a role in making decisions
about allocations of time, including decisions about work, family, and
sleep.

Therefore, the purpose of this paper is to extend work-life theory
by integrating sleep as a meaningful nonwork domain. We draw from
scarcity theory (Edwards & Rothbard, 2000) and research on slack re-
sources (Bromiley, 1991; Cyert & March, 1963; George, 2005) to con-
tend that because people cannot increase the amount of time they have,
they borrow time from sleep to spend time with work and family. We
expect this to be especially true for women. Moreover, given the array of
other activities classified as neither work, family, nor sleep, we propose
that the effects of work and family time on sleep time are increasingly
strong when demands for time are high, resulting in nonlinear relation-
ships between time devoted to work and family and time spent sleeping.
As time becomes scarce, people start by eliminating less important activ-
ities (such as leisure) but eventually run out of these and must then trade
more directly between sleep time and work/family time. For example, if
someone spends an extra hour working on a given day, that person might
compensate by watching 1 less hour of television that evening. Thus, the
extra hour of work may not come at the expense of sleep. But if the person
works an extra 4 hours, cutting out television may not make up for the
full 4 hours. Some of those 4 hours may need to come out of sleep time
(with the last hour competing most directly with sleep). In this sense, we
expect that every moment spent engaged in work or family domains will
have nonlinear and increasingly influential negative effects on sleep time,
with gender moderating this effect.

This extension to the work-life literature will provide greater under-
standing of how employees with scarce time resources manage competing
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demands and will present additional theoretical considerations that should
be included as scholars seek to articulate effective models for managing
multiple domains. As an additional contribution, we build upon previous
work-life research to examine how the time squeeze among work, family,
and sleep differs by gender (Rothbard & Edwards, 2003).

Time-Based Conflict

Time-based conflict arises when time allotted to one (e.g., work) do-
main expends time necessary for another domain (e.g., family; Edwards
& Rothbard, 2000). As might be expected, research has shown that time-
based conflict is associated with a variety of work-related constructs. For
example, time-based conflict has been connected to the number of hours
spent working and/or commuting per week (Bohen & Viveros-Long, 1981;
Keith & Schafer, 1980), irregular and inflexible work schedules (Pleck,
Staines, & Lang, 1980), and the amount of time spent working overtime
(Pleck et al., 1980). Thus, it is clear that work is an important factor to
consider when examining time-based conflict.

Likewise, the family domain is one that has received considerable re-
search attention (cf. Allen et al., 2000; Eby et al., 2005, 2010; Kossek
& Ozeki, 1998). The family domain encompasses time spent with family
members, caring for family members, and engaging in activities intended
to benefit family members. We define family broadly to include spouses
and children but also long-term relationships with significant others whom
a person considers to be family (e.g., same sex partnerships or long-term
cohabitation), as well as extended family members with whom the indi-
vidual often interacts. Research has indicated that several family-related
variables are also linked to time-based conflict. For instance, marital sta-
tus (Herman & Gyllstrom, 1977), presence of younger children in the
home (Bohen & Viveros-Long, 1981), large families (Cartwright, 1978),
and spousal work involvement and work schedules (Beutell & Greenhaus,
1982; Hall & Gordon, 1973) have all been shown to relate to time-based
conflict.

Although work and family are the domains that have dominated the
research on time-based conflict, a few studies have addressed other types
of conflict, such as work and self (Holahan & Gilbert, 1979), and work
and leisure (Staines & O’Connor, 1980). It is important to consider such
relationships between work and family in conjunction with other domains,
as employees cannot be described purely in terms of work and family
(Edwards & Rothbard, 2000). An important subdomain that has been
almost entirely ignored in the time-based conflict literature is sleep (see
Edwards & Rothbard, 2000 for an exception). Given the importance of
sleep, we argue that a holistic assessment of work-life research should



CHRISTOPHER M. BARNES ET AL. 793

extend to this important component of the nonwork domain, which is the
focal contribution of this paper.

Sleep: The Victim of Balancing Work and Family

Researchers in the fields of physiology, ergonomics, and experimental
psychology have spent decades investigating the effects of sleep quan-
tity on human behavior and performance (for reviews, see Harrison &
Horne, 2000; Lim & Dinges, 2010; Pilcher & Huffcutt, 1996). Scholars
in management and applied psychology have recently taken an interest in
the influence of sleep on members of organizations (cf. Barnes & Hollen-
beck, 2009; Barnes, Schaubroeck, Huth, & Ghumman, 2011; Barnes &
Van Dyne, 2009; Barnes & Wagner, 2009; Christian & Ellis, 2011; Scott
& Judge, 2006; Sonnentag, Binnewies, & Mojza, 2008; Wagner, Barnes,
Lim, & Ferris, in press). Their studies indicate that low levels of sleep
lead to negative effects on self-regulation, decision making, team perfor-
mance, and job satisfaction, as well as increases in unethical behavior and
injuries. Thus, sleep is not only important to humans in general but also
has important implications for employees at work.

Despite the predictions permitted by past research, nearly all of the
prior studies have completely ignored sleep as a competitor for employ-
ees’ time. The exception is Edwards and Rothbard (2000), who briefly
addressed sleep as a nonwork and nonfamily activity. They noted that
in response to increased time demands at work a person may spend less
time sleeping or pursuing hobbies. This suggests that time spent sleeping
would be negatively correlated with time spent working and with family,
or would cut into nonsleep or nonfamily “buffer” activities.

Although they did not directly examine the relationship between time
spent working and time spent with family, nor did they directly examine
the relationship between time spent with family and time spent sleeping,
Basner et al. (2007) found a correlation of –.36 between time spent work-
ing and time spent sleeping. Their finding is consistent with the argument
put forth by Edwards and Rothbard (2000) that time spent on different
activities can be reshuffled. In other words, Basner and colleagues pro-
vide initial support for the resource drain model proposed by Edwards and
Rothbard.

Scarcity theory and the resource drain model indicate that to the de-
gree that different activities compete for the same time resources (Ed-
wards & Rothbard, 2000) they will be negatively related. Relevant to the
topic of scarcity is the idea of slack resources. Slack is the difference
between resources that are available and resources that are being utilized
(Bromiley, 1991; Cyert & March, 1963). Slack resources can be diverted
toward a specific aim (George, 2005). Thus, slack resources can serve as a
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buffer between changes in demands and specific behaviors (George, 2005;
Wiseman & Bromily, 1996), as the slack is allocated to meet the demand.
Slack resources are dynamic (George, 2005) and are essentially used up
as they are utilized. In other words, as slack resources are consumed,
there is less of a buffer to soak up further increases in demands. Once
slack resources are totally gone, any increase in demands will come at the
expense of current activities.

Although most research on slack resources is conducted at the firm
or unit level and focuses on money, research indicates that time is also
an important resource (Zauberman & Lynch, 2005). People spend, save,
and utilize time in a similar manner as money, with slack time resources
serving a parallel role to slack money resources (Zauberman & Lynch,
2005). Thus, when people have low levels of demands on their time, they
have high levels of slack time. Although there are many different types
of demands on people’s time, three especially prevalent and important
demands are time spent working, time spent with family, and time spent
sleeping. Other uses of time (such as watching television) are more likely
to be considered slack time than are work, family, and sleep. Indeed,
some activities, such as watching videos on Youtube, are considered to be
loafing behavior (Wagner et al., in press).

Slack time can serve as a buffer against the time demands of work or
family activities. For example, if an employee is suddenly given a time
critical assignment that necessitates extending work hours, the employee
can reallocate slack time (e.g., less time watching television) and stay
late at work, without taking time away from family demands or sleep.
However, the greater the time demands from work and family, the lower
the amount of slack time available to the employee. As slack time is
depleted, increases in time demands of work or family cannot be buffered
by slack time; an increase in time spent on one activity such as working
must come at the expense of another. For example, an employee with very
high demands may work 12 hours per day, spend 6 hours with family, and
sleep the other 6 hours. If this employee needed to work an extra hour,
it would come directly at the expense of time spent with family or time
spent sleeping because there is no other activity from which to reallocate
time.

Building upon the notion of scarcity and slack time resources, we
contend that the influence of time spent working and time spent with family
will have stronger relationships with time spent sleeping under some
conditions than others. Specifically, we contend that these relationships
will be strongest when time is most scarce (i.e., when slack time resources
are absent). This reasoning is in line with that of Edwards and Rothbard
(2000), suggesting that time can be reallocated from other (nonwork and
nonfamily) activities and toward work activities.
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Empirical research provides indirect support for this contention. For
instance, Rothbard and Edwards (2003) found that the relationship be-
tween time spent working and time spent with family was stronger for
women than for men. Their explanation for this difference was that, com-
pared to men, women dedicated an average of 7 more hours per week to
family. The authors suggested that, with family time investment already
at high mean levels, further increases may have left women with little
recourse other than drawing time from work. For men, however, lower
family time investment may have left slack time resources in other do-
mains (e.g., community involvement, exercise, etc.) such that increases
in family time could be addressed by stealing time from other activities
rather than from work. Valcour (2007) similarly found that higher amounts
of time spent working had stronger effects on work–family conflict for
people with low levels of control over their schedules than for people with
high levels of control, presumably because they had fewer options for
substituting time allocated to other activities.

However, employees who do not have time allocated to nonwork and
nonfamily activities will lack the ability to reallocate their time because
all time has already been committed to work and family domains. In such
examples, every additional hour spent working or with family leaves fewer
activities from which to pillage time, making time increasingly scarce. At
high levels of time working or with family, an employee will likely have
already consumed the majority of his or her slack time resources. With no
slack time resources to be reallocated, time spent working, with family,
or sleeping will be most directly in conflict with one another.

Therefore, we hypothesize a nonlinear relationship between time spent
working and time spent sleeping, such that the greater the amount of time
spent working the stronger the negative effect of time spent working on
time spent sleeping. In other words, each additional hour of work will
be more likely to detract from time spent sleeping than the previous one.
Furthermore, we hypothesize a similar nonlinear relationship between
time spent with family and time spent sleeping, such that the greater the
amount of time spent with family, the stronger the negative effect of time
spent with family on time spent sleeping. Finally, our arguments also
suggest an interaction between time spent working and time spent with
family in predicting time spent sleeping, with these effects concurrently
predicting time spent sleeping. Hypotheses 1–3 reflect these expectations.

Hypothesis 1: There will be a nonlinear relationship between time
spent working and time spent sleeping, such that the
relationship is more strongly negative at high levels
of time spent working than at low levels of time spent
working.
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Hypothesis 2: There will be a nonlinear relationship between time
spent with family and time spent sleeping, such that
the relationship is more strongly negative at high levels
of time spent with family than at low levels of time
spent with family.

Hypothesis 3: Time spent with family will interact with time spent
working to predict time spent sleeping, such that time
spent sleeping will be especially low when time spent
working and time spent with family are both high.

The Moderating Effect of Gender

Although women’s participation in the workforce has increased and is
comparable to that of their male counterparts (Bureau of Labor Statistics,
2011; Hakim, 2002), research within the last decade suggests that work
and family roles still continue to be gendered with men pursuing traditional
work roles and women pursuing more traditional family roles (Fletcher
& Bailyn, 2005). Even as the division of household labor becomes more
equal for men and women and men’s contributions to domestic chores
increase (Rogers & Amato, 2000), Bianchi et al., (2000) and Coltrane
(2000) estimate that women continue to conduct between 65 and 85% of
domestic chores in the household. Moreover, as work demands increase,
many women still subscribe to the notion that being a good wife and
mother take priority over work pursuits (Buttrose & Adams, 2005; Douglas
& Michaels, 2004). As such, the division between work and house labor
continues to be delineated by gender (Duncan et al., 2003).

Social role theory (Eagly & Koenig, 2006; Eagly, Wood, & Deikman,
2000) suggests that the differentiation of labor across gender in the work
and family domains is shaped by traditional gender belief systems, which
include attitudes toward the appropriate roles of men and women. Cogni-
tive theories of gender development also endorse the idea that individu-
als acquire gender belief systems through their surrounding environment
and consequently become socialized into gender roles and stereotypes
(Martin, 2000; Martin & Ruble, 2004; Martin, Ruble, & Szkrybalo, 2002).
As such, Cinamon and Rich (2002) found that more women than men fit
a family profile in which they attribute greater importance to family roles
and lower importance to work roles, whereas more men than women fit a
work profile attributing more significance to work roles and less to family
roles.

Women’s career goals also seem to reflect traditional gender attitudes
or gender-specific career interests (Diekman & Eagly, 2008; Evans &
Diekman, 2009). For example, Fortin (2005) found gender differences
in career preferences with men being more likely to endorse good pay
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than women, whereas women gave more significance to a job with good
hours. In the case of self-employment, there are also differences in mo-
tives and preferences across gender, with women being more focused
on balancing work and family demands whereas men are focused on
wealth creation via business ownership (De Martino & Barbato, 2003).
Moreover, Judge and Livingston (2008) found that traditional gender role
orientations were positively related to the earnings of men and negatively
predicted the earning of women. Corrigall and Konrad (2007) suggest
that these differences in women’s career outcomes can be explained by
their gender attitudes and preferences early on in their lives. Specifi-
cally, Corrigall and Konrad found women’s early preference for flexibility
of hours in working later influenced women’s hours of household labor
and their earnings, suggesting that women’s gender attitudes guide both
their work and family roles. Given that women engage in more fam-
ily labor than men (Bianchi et al., 2000; Coltrane, 2000), this implies
that women’s gender attitudes still might reflect family roles over work
roles.

Research also suggests that gender roles change over time with family
involvement being related to more traditional gendered attitudes. Specif-
ically, having children is negatively related to gender egalitarianism for
both men and women (Corrigall & Konrad, 2007; Cunningham, Beutel,
Barber, & Thornton, 2005; Davis, 2007; Davis & Greenstein, 2009; Fan
& Marini, 2000). For example, Katz-Wise, Priess, and Hyde (2010) found
that women endorsed more traditional gender-role attitudes and behaviors
after giving birth compared to men. Moreover, married men and women
become less supportive of egalitarian family responsibilities and endorse
traditional family roles (Bolzendahl & Myers, 2004; Gubernskaya, 2010).
In addition, Moors (2003) found that women become more traditional
in their gender attitudes as they marry. Overall, these findings suggest
that changes in gender attitudes may occur over time trending toward
more traditional gender attitudes, perhaps as an adjustment to situational
constraints (Corrigall & Konrad, 2007).

Further implication of these findings is that men might more easily
trade off work and family obligations compared to women (Tenbrunsel,
Brett, Maoz, Stroh, & Reilly, 1995), suggesting that women might have a
minimum level of time that they must dedicate to family. This may explain
why women report higher work interference with family than men, even
when the number of hours worked between men and women are the same
(Gutek et al., 1991). In addition, Keith and Schafer (1980) found that
women’s level of work–family conflict is positively related to the number
of hours her husband works per week, whereas men are less susceptible to
work–family conflict as a result of their spouse’s employment (Greenhaus
& Kopelman, 1981).
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Although there has been mixed support for the effects of gender on
work–family conflict (Eby et al., 2005), several studies have found gender
to moderate the relationship between the two domains (Gutek et al., 1991;
Rothbard & Edwards, 2003), with women more likely to experience either
overall work–family conflict or certain forms of work–family conflict than
men (Behson, 2002; Frone et al., 1992; Loerch et al., 1989; Wallace,
1999). Building upon these studies, as well as the research showing that,
compared to men, women more strongly identify with the family role
and find it difficult to trade off work and family obligations, we expect a
similar moderating role of gender in the relationship between work time
and time spent sleeping. Given that family time investment is already at
higher mean levels for women than for men, increases in work time may
leave women with little recourse other than drawing time from sleep. For
men, however, their lower family time investment may leave slack in other
life roles (e.g., leisure) such that increases in work do not require them to
draw time from sleep. Thus, we hypothesize the following:

Hypothesis 4a: Gender will moderate the negative relationship be-
tween time spent working and time spent sleeping,
such that this relationship will be stronger for women
than men.

Considering that work time can typically be fixed into one’s schedule as
a certain number of hours required per week, Gutek et al. (1991) described
family time as generally being more controllable and flexible than work
time. However, as we described already, sleep may also be perceived as
being very elastic in comparison to work and family time. Particularly,
individuals may limit their sleep time in favor of work time. Given that
women spend more hours than men in combined work and family time
and report more work–family interference than men (Gutek et al., 1991),
it is possible that women may be more likely than men to borrow time
from sleep in order to meet both work and family demands, which for
them are generally perceived as more static (Tenbrunsel et al., 1995).
In contrast, men are more likely to employ a compensatory approach to
family responsibilities, in which they are more willing to trade off family
time to work time, suggesting that increases in one or the other domain
might have less negative impact on men’s sleep. Accordingly, we predict
the following:

Hypothesis 4b: Gender, time spent working, and time spent with
family will interact to predict time spent sleeping,
such that the interaction between work and family in
predicting sleep is stronger for women than men.
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Study 1: Method

ATUS

The ATUS is a survey conducted by the Bureau of Labor Statistics.
This survey measures the amount of time Americans spend doing var-
ious activities, such as paid work, child care, volunteering, socializing,
and sleeping (Bureau of Labor Statistics, 2008). Bureau of Labor Statis-
tics employees conducted phone interviews with participants and asked
participants to describe their activity from 4:00 a.m. the day before the
interview to 4:00 a.m. the day of the interview. Interviewers coded these
activities into specified categories as outlined by the Bureau of Labor
Statistics (2008). Interviews were conducted nearly every day of the year.
We utilized data from 2004 to 2006.

Participants

These data were collected from a nationally representative sample of
American civilian noninstitutionalized persons aged 15 years and older.
This representative sample was obtained via a stratified random sampling
approach. The years 2004–2006 included 820,737 call attempts; 103,148
of these attempts were met with refusals to participate; 41,204 attempts
resulted in interviews in which data were collected. The remaining at-
tempts did not result in contact with potential participants. Of the 144,352
successful call attempts to potential participants, 41,204 participated for
a participation rate of 28.5%. In order to focus on employees in orga-
nizations, we include data only from individuals who worked greater
than 0 minutes during the period surveyed. Moreover, to focus on indi-
viduals who are likely to experience tension between work and family
demands, we focused on people with at least one person living at home
with them. Complete data were available for 10,741 such interviews. The
mean age of respondents was 42.3 years and 50.8% of the participants were
female.

Measures

Time spent working. A category of activity in the ATUS was the
amount of time spent working. This category was labeled “work and
work-related activities” and was composed of time spent working at their
primary job, working at any secondary job, and going through security
procedures associated with work. Further detail about each of these com-
ponents is provided by the Bureau of Labor Statistics (2008).
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Time spent on family demands. Two categories in the ATUS were
relevant to family demands. One was “caring for and helping house-
hold members” and was composed of time spent caring for and helping
household children, activities related to household children’s education,
activities related to household, children’s health, caring for household
adults, and helping household adults. Another was “household activities,”
including housework, food preparation and cleanup, and household man-
agement. We summed time spent in these categories to create an overall
measure of time spent on family demands.

Gender. Participant gender was coded as 0 = male and 1 = female.
Time spent sleeping. A category of activity in the ATUS was the

amount of time spent sleeping. This category was separate from the
amount of time spent lying in bed awake or tossing and turning.

Control variables. Previous research indicates that age is negatively
related to sleep (Basner et al., 2007). Previous research also indicates
that parents often have low levels of sleep (Plessow, Keisel, Petzold, &
Kirschbaum, 2011) and that having more than one child can be especially
disruptive to sleep (Damato & Burant, 2008). Additional previous research
indicates that people sleep less on weekdays than on weekends (Groeger,
Zijlstra, & Dijk, 2004). Therefore, we included age, number of children,
and weekend as controls.

Study 1: Analysis and Results

To test our hypotheses, we conducted ordinary least-squares regres-
sions. Means, standard deviations, and zero-order correlations between
each of the study’s variables are provided in Table 1. Table 2 shows the
results from the regression analyses that were conducted to test all the
study’s hypotheses, with standardized coefficients reported. In Step 1, we
entered the control variables. In Step 2, we entered the main effects for
work time and family time. In Step 3, we entered the squared terms to
test curvilinear effects (Cohen, Cohen, West, & Aiken, 2003) proposed in
Hypotheses 1 and 2, as well as the interaction term to test Hypothesis 3.
We centered predictors prior to calculating interaction and squared terms.
In Step 4, we entered the interaction terms including gender as well as the
three-way interaction term (gender, work time, family time) in order to
test Hypotheses 4(a) and (b). All potential two-way interaction terms in-
cluding gender, work time, and family time were included to separate the
effects of the three-way interaction from the effects of any of the two-way
interactions (Cohen et al., 2003).

Hypothesis 1 predicted that there would be a nonlinear relationship
between time spent working and time spent sleeping, such that the re-
lationship would be stronger at high levels of time spent working than
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TABLE 1
Study 1: Means, Standard Deviations, and Zero-Order Correlations Among

Variables

Mean SD 1 2 3 4 5 6

1. Age 42.28 12.81
2. Gender −.01 .50 −.01
3. Number of

children
.98 1.14 −.31∗∗ −.03∗∗

4. Weekend .28 .45 −.05∗∗ −.03∗∗ .02∗

5. Work time (in
minutes)

432.46 197.87 −.02∗ −.12∗∗ −.02∗ −.34∗∗

6. Family time (in
minutes)

102.75 117.89 .03∗∗ .19∗∗ .24∗∗ .11∗∗ −.42∗∗

7. Time spent
sleeping (in
minutes)

465.65 110.63 −.07∗∗ .04∗∗ −.02 .16∗∗ −.34∗∗ −.05∗∗

Note. n = 10,741. ∗p < .05; ∗∗p < .01 (two-tailed). Gender coded as follows: 0 = male,
1 = female.

TABLE 2
Study 1: Regression of Sleep on Work and Family

Standardized regression coefficient

Predictors Model 1 Model 2 Model 3 Model 4

Age −.09
∗∗ −.08∗∗ −.08∗∗ −.08∗∗

Gender .05∗∗ .05∗∗ .04∗∗ .04∗∗

Number of children −.07∗∗ −.00 −.00 −.00
Weekend .16∗∗ .04∗∗ .05∗∗ .05∗∗

Work time −.44∗∗ −.45∗∗ −.46∗∗

Family time −.27∗∗ −.29∗∗ −.29∗∗

Work time squared −.13∗∗ −.13∗∗

Family time squared −.07∗∗ −.07∗∗

Work × Family −.15∗∗ −.15∗∗

Work × Gender .00
Family × Gender .00
Work × Family × Gender .01
R2 .04 .18 .19 .19
�R2 .15 .01 .00

Note. n = 10,741. ∗p < .05; ∗∗p < .01 (two-tailed). Gender coded as follows: 0 = male,
1 = female.

at low levels of time spent working. Results indicate that the squared
term for time spent working is significantly related to time spent sleeping
(β = –.13, p < .01; Table 2, Model 3). Figure 1 depicts the form of this
relationship. As hypothesized, there is a continual increase in the neg-
ative relationship between time spent working and time spent sleeping
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Figure 1: Study 1: Nonlinear Relationship Between Time Spent Working
and Time Spent Sleeping.

(see Fig. 1).1 Hypothesis 2 predicted that there would be a nonlinear
relationship between family time and time spent sleeping, such that the
relationship would be stronger at high levels of time spent with family than
at low levels of time spent with family. Results indicate that the squared
term for family time was significant (β = –.07, p < .01; Table 2, Model 3).
As hypothesized, at high levels of time spent with family, the effect of
family time on sleep time is increasingly negative (Fig. 2).

Hypothesis 3 predicted that there would be an interaction between
family time and time spent working, such that the effect of time spent
working on sleep would be stronger at high levels of family time than
at low levels of family time. The result of the test of this hypothesis was
significant (β = –.15, p < .01; Table 2 Model 3). As hypothesized, Figure 3
shows that at a high (one standard deviation above the mean) level of time
spent with family, the negative effect of work on sleep is stronger that
it is at a low (one standard deviation below the mean) level of time

1Based on a reviewer comment, we conducted supplemental analyses to examine the
effects of time spent working and time spent with family on time spent in bed but not
sleeping. In a full model including the main effects of time spent working, time spent with
family, the interaction between work and family time, nonlinear effects, gender effects,
and the interaction between gender and the other variables in the model, including the
three-way interaction noted above (the same analyses as Model 4 in Table 2 but with the
dependent variable of “time spent in bed but not sleeping” instead of time spent sleeping),
the R2 value is only .002. Similarly, controlling for time spent in bed but not sleeping did
not significantly change the results in Table 2.



CHRISTOPHER M. BARNES ET AL. 803

300

350

400

450

500

550

-2 -1.5 -1 -.5 0 .5 1 1.5 2

Family Time (standardized)

Ti
m

e 
Sp

en
t S

le
ep

in
g 

(in
 m

in
ut

es
)

Figure 2: Study 1: Nonlinear Relationship Between Family Time and Time
Spent Sleeping.

Figure 3: Study 1: Interactive Effects of Work and Family on Sleep.

spent with family. The simple slope tests in this interaction revealed a
significant negative association between time spent with family and time
spent sleeping for both high levels (b = –.31, p < .001) and low levels
(b = –.19, p < .001) of time spent with family.
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Hypothesis 4(a) predicted that gender would moderate the negative
relationship between time spent working and time spent sleeping. The
results of the test of this hypothesis indicate that the interaction term for
work and gender was not significant (β < .01, ns; Table 2, Model 4). Hy-
pothesis 4(b) predicted a three-way interaction among gender, time spent
working, and family time in predicting sleep. The three-way interaction
term was not significant (β = .01, P > .10; Table 2, Model 4). Thus, neither
Hypotheses 4(a) nor (b) was supported.

In summary, the results presented earlier offer sound support for the
notion that work, family, and sleep time are at odds with one another. The
stratified random design of Study 1 allows us to generalize the findings
to the population of working Americans. However, all data were given at
one point in time in a retrospective fashion, and the study sampled each
individual only once, making it impossible to understand fluctuations in
behaviors across days or to establish causality among the relationships
examined. Therefore, in order to more rigorously test our hypotheses, we
conducted our own primary research, which allowed us greater control
over measurement of participants’ time use and also allowed us to utilize
an experience sampling methodology. This approach also allowed us to
exclusively study working adults living with a spouse or significant other,
therefore ensuring a focus on conflict among work, family, and sleep
domains.

Study 2: Method

Sample and Procedures

This sample was composed of working adults who were recruited
by university students enrolled in a junior-level organizational behavior
course; students received course credit in exchange for the working adults’
participation in the study.

Students attended an orientation session during which they received
an overview of the study. They also received an invitation letter which
was to be given to the working adult (employee). The letter included a
summary of the study, which required employees to answer a morning
survey (completed just before lunch) and an evening survey (completed
just before retiring to bed) each work day for 2 weeks. One hundred
twenty-two working adults participated in the 2-week study, providing
1,084 participant-days of responses. The average age of all participants
was 46.6 years with an average of 1.7 children living at home (20% had no
children living at home); 52% of participants were male, 61.3% had at least
a 2-year college degree, and the most prevalent industries in which partici-
pants were employed included business and financial operations (14.5%),
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sales (9.7%), education (8.9%), management (8.9%), engineering (7.3%),
construction (7.3%), transportation (5.6%), government (4.8%), and other
fields (33%).

Measures

Time sleeping. Time spent sleeping the prior evening was measured
with the Pittsburgh Sleep Diary (Monk et al., 1994). This measure was
presented on the morning survey and asked the employees to report the
time they went to bed, how many minutes it took them to fall asleep,
how many minutes they spent awake throughout the night after initially
falling asleep, and the time they arose from bed in the morning. Time spent
sleeping was calculated as the number of minutes between the time an
employee went to bed and the time the employee arose the next morning,
minus the number of minutes it took the employee to fall asleep and the
number of minutes the employee spent awake in bed during the night.

Time working. Time working was computed in a fashion similar to
time spent sleeping, but data were obtained on two different surveys. The
morning survey asked the employee to report the time at which he or she
arrived at work. The evening survey asked each employee to report the time
at which he or she left work. Time at work was calculated as the number
of minutes that passed between the employee arriving at and departing
from work. Note that this time implicitly included time spent on breaks
or at lunch. Including these activities in our analysis is consistent with
our conceptual focus that pits work, family, and sleep activities against
one another. An employee might not be explicitly working during lunch
or during a break, but these activities generally take place at or around the
workplace, often with work colleagues. Thus, time spent at the workplace
is included as our measure of time working.

Time spent with family. During the evening survey, each employee
was asked when he or she had arrived home from work. The employee
was then asked to “please fill in the number of hours you have spent with
your spouse/significant other tonight (e.g., 2.5, 4, 1.25).” These responses
were converted to minutes, representing our final measure of time the
employee spent with his or her spouse or significant other.

Controls. For reasons noted in Study 1, we included age and number
of children as controls. We did not include weekend as a control in Study
2 because all participation occurred during the work week.

Analysis

Our research design allowed us to capture snapshots of daily behavior
across 2 weeks of an employee’s life. Thus, each set of measurements was
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TABLE 3
Study 2: Means, Standard Deviations, and Within-Individual Correlations

Variable Mean SD 1 2 3

1 Work time 600.12 77.20 –
2 Family time 161.41 95.83 −.31∗∗ –
3 Time spent sleeping 401.10 74.06 −.08 −.04 –

Note. Level-1 N = 1,084; Level-2 N = 122. ∗∗p < .01 (two-tailed).

nested within each employee. The appropriate way to analyze such data is
to utilize a hierarchical linear model (HLM), which both accounts for the
nonindependent nature of the observations and also allows us to directly
examine within-person fluctuations in time use behaviors. Accordingly,
all of the main effect variables in our analyses were centered at each
individual’s mean; to create the interaction term we first centered and then
squared the main effect term, thus producing a squared variable at Level 1
in our data set. When conducting our analyses, we left the interaction term
uncentered as its components had been centered prior to computing the
squared term. In sum, these analytical decisions allowed us to illustrate,
for example, how a particularly long day at work can influence how much
time the employee spends with his or her spouse that evening and how
much time the employee is able to sleep that night, all in comparison to
the employee’s other days during the 2-week study.

Study 2: Results

The results of Study 2 served to validate and extend the findings of
Study 1 by showing that results are not merely attributable to between-
individual differences but can be attributed to variations in time use from
day to day. Means, standard deviations, and within-individual correlations
between each of the study’s variables are provided in Table 3.

Hypothesis 1 predicted that there will be a nonlinear relation-
ship between time spent working and time spent sleeping. Supporting
Hypothesis 1, results from Study 2 indicate that as employees work
longer than average, their time spent sleeping falls at an increasing rate
(B = –.002, p < .05; Table 4, Model 3 and Fig. 4).

Hypothesis 2 predicted a nonlinear relationship between time spent
with the employee’s significant other and the time the employee spent
sleeping, such that the relationship would be more strongly negative at
high levels of time spent with the significant other than at low levels of
time spent with the significant other. Our findings from Study 2 do not
support this hypothesis (B = –.001, p > .10; Table 4, Model 3).
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Figure 4: Study 2: Nonlinear Relationship Between Time Spent Working
and Time Spent Sleeping.

Hypothesis 3 predicted that the interaction between time working and
family time would predict time sleeping. Results indicate a significant
effect of the interaction term (B = –.004, p < .01; Table 4, Model 3;
Fig. 5). A simple slope analysis indicates that time spent working had a
significantly negative effect on time spent sleeping when family time was
high (b = –.47, p < .01), but when time spent with family was low there
was not a significant relationship between time spent working and time
spent sleeping (b = .24, ns). These results support Hypothesis 3.

Hypotheses 4(a) argued that the effects of work time on sleep time
would be stronger for women than for men. Hypothesis 4(b) argued that
the interaction between work and family on sleep would be stronger for
women than for men. Results from Study 2 indicate that the moderating
effect of gender on the relationship between work and sleep (B = .019,
p > .10; Table 4, Model 4) was not significant, failing to support Hy-
pothesis 4(a). The interaction between family time and work time on
sleep was not different based on gender (B = –.000, p > .10; Table 4,
Model 4), failing to support Hypothesis 4(b).2

2At the suggestion of the review team, we conducted a supplementary analysis. We fol-
lowed the same analysis as indicated in Table 4 but additionally controlled for self-reported
perceptions of work–family conflict. Including this control variable did not substantively
change our results.
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Figure 5: Study 2: Interactive Effects of Work and Family on Sleep.

Supplementary Analyses

As described throughout, the focus of this paper is to extend research
on the tension between work and nonwork domains, with particular regard
for sleep. The primary emphasis has been to show that work and family
often take priority, and thus sleep is the domain that suffers when finite
time resources become increasingly scarce. However, at the suggestion
of a reviewer, we also note that it may be useful to understand how
sleep obtained during the night influences time spent working and with
family the next day. Thus, we conducted analyses to test the possibility
that sleep leads to work and family time as opposed to our hypothesized
model in which work and family time conspire to influence subsequent
sleep.

The first analysis indicates that the amount of time sleeping one night
does not influence the amount of time spent working the subsequent day
(B = –.039, p > .10). Likewise, we found no evidence that the amount
of time sleeping influences the amount of time spent with family the next
day (B = –.003, p > .10). Paired with our formal hypotheses, these results
support the notion that work and family time are the domains that steal
time from sleep rather than sleep stealing time from work and family
domains.
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Discussion

The primary purpose of this paper was to extend the work-life liter-
ature to include sleep, a large nonwork subdomain that competes with
work and family for employee time. We found evidence of a nonlinear
effect of time spent working on time spent sleeping, such that this re-
lationship was especially negative at high levels of time spent working.
Thus, moving beyond previous theory and empirical research, we found
that each additional hour spent working comes at a higher cost to time
spent sleeping. On average, a 1-hour increase in time spent working is
associated with a decrease in sleep by 14 minutes in the first study and
7 minutes in the second study. On average, a 1-hour increase in time spent
with family is associated with a decrease in sleep by 14 minutes in the
first study and 6 minutes in the second study. We also found a nonlinear
effect of time spent with family on time spent sleeping, such that this
relationship was especially negative at high levels of time spent with fam-
ily. Similarly, we found a nonlinear effect of time spent working on time
spent sleeping, with a stronger negative effect at high levels of time spent
working. In addition, we found an interaction between work and family
in predicting sleep, such that time spent working had an especially strong
negative relationship with time spent sleeping when family time was
high.

Although this paints a bleak story for the sleep of those who spend
large amounts of time working and with family, for those with lower time
scarcity sleep is not as much a victim. Indeed, the curvilinear effects we
note could be interpreted to indicate that people strive to not steal from
sleep for as long as they can, until they run out of other activities from
which to steal. Thus, at low levels of time spent working and with family,
sleep is robust to time theft.

Despite previous research that suggested a moderating role for gen-
der in the relationship between time spent working and time spent with
family (Rothbard & Edwards, 2003), we did not find support for gender
as a moderator in either Study 1 or 2. Thus, to the degree that previous
research has promoted the assumption that gender serves as a modera-
tor of time-based work–family conflict, our findings indicate that these
moderated effects are not as relevant when considering the influence of
work and family time allocations on sleep. It may be that although there
are gender differences with regard to other forms of work–family con-
flict (e.g., strain- and behavior-based conflict), time scarcity means that
time-based conflict results in similar trade-offs between the genders. Time
spent in one activity cannot be allocated to another, regardless of one’s
gender.
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Despite the general consistency in the findings between Studies 1 and
2, there was one inconsistency that should be acknowledged. Although
results from Study 1 indicate a nonlinear effect of time spent with family
on time spent sleeping, Study 2 did not replicate this effect. It is possible
that this difference is due to differences in available slack time in the two
samples; in Study 2 there may have been a restriction in range in slack
time for a given individual over the course of the 2 weeks. In contrast,
Study 1 had a broader range of participants with a broader range of avail-
able slack time from which to draw. A second possible explanation is that
the measure of family time was much narrower in Study 2 as compared to
Study 1. Some of the family activities included in Study 1 (such as clean-
ing or playing with children) would have been considered “slack” resource
time in Study 2. Had Study 2 utilized a broader measure of family time, it
is possible that this inconsistency in the results would not have occurred.
Our studies had strengths and limitations that were partly offsetting.
Study 1 was a large-scale study that utilized nationally representative
cross-sectional data of both part-time and full-time employees. This al-
lowed us to test our hypotheses across a broad range of work/life config-
urations and time scarcity, including those with very low and very high
amounts of time spent working. However, although participants were sam-
pled on nearly every day over a 3-year period, any given individual only
gave a single day’s worth of data. Because temporal precedence cannot be
determined in Study 1, inferences regarding causality should be tempered.
Study 2 was more longitudinally structured, capturing data over a period
of 2 weeks for each participant. Moreover, in Study 2 the data collection
was structured such that reports of time spent working preceded time
spent with family, which preceded time spent sleeping. This allowed for
an examination of how these relationships played out over time, with time
spent working and with family influencing sleep later that night. Simi-
larly, the operationalizations of time spent on family demands differed
across Study 1 and Study 2. Study 1 utilized a very broad and inclusive
operationalization of time spent on family demands, including time spent
caring for household family members and time spent on other household
activities. This broad measure captures a rich range of activities, ensuring
that most activities addressing family demands are examined. However,
this operationalization may include activities that are not specific to family
demands; for example, meal preparation may include time spent making a
meal for one’s self. Study 2 utilized a much more narrow operationaliza-
tion of time spent on family demands, focusing on time spent with one’s
significant other. This operationalization almost certainly left out many
relevant family-based activities (e.g., playing with children); however, it
is also certain that time spent with a spouse or significant other is directly
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relevant to the family domain, especially given that each research partic-
ipant was living with his or her spouse or significant other at the time of
Study 2.

Theoretical Implications

The most important intended contribution of this paper is to extend the
work-life literature to consider a previously ignored nonwork subdomain:
sleep. To date theory on this topic has devoted considerable attention to
conflict between work and family, including time-based conflict, but has
largely ignored other aspects of life. In fact, the extant approach to cross-
domain conflict implicitly asserts that work and family are the two most
critical domains for employees, yet this approach ignores sleep, which is a
large domain that is essential for employee productivity (Wagner et al., in
press), health (Faubel et al., 2009), and happiness (Scott & Judge, 2006).

This indicates that sleep is an additional and meaningful piece of the
nonwork domain that must be considered when weighing the implications
of work and family demands on employee well-being and effectiveness.
In sum, our findings extend the work-life literature, showing that sleep
is an important human activity that competes with time spent working
and time spent with family. This indicates that, much like the analogy
of borrowing from Peter to pay Paul, people may steal from sleep time
to devote more time to work and family. An observation worth noting is
that, as shown in our supplementary analyses, it is work and family that
steal from sleep rather than sleep stealing from work and family. Perhaps
this is because that work and family typically include interaction with
other people, whereas sleep is an individual activity. Thus, one reason
why sleep might fall victim to other domains is that an individual only
has to steal from a domain in which he or she is affected in favor of
giving time to a domain in which other people rely upon the individual.
Regardless of the reasons for stealing from sleep time, the work–family
conflict literature would have previously indicated that someone satisfying
work and family demands by spending large amounts of time in each
domain would have positive outcomes (e.g., low work–family conflict),
yet our research indicates that such an arrangement would come at a
great cost to sleep. By extension, this pattern of time use would lead to
considerable decrements to cognitive performance (Lim & Dinges, 2010),
affect (Pilcher & Huffcutt, 1996), and attitudes about work (Scott & Judge,
2006) and home (Ravan, Bengtsson, Lissner, Lapidus, & Bjorkelund,
2010). Because of these negative outcomes that most certainly would
arise, even when family and work demands are satisfied, the theoretical
advancements offered by our findings can add substantial clarity and
understanding to observed relationships in cross-domain research.
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Practical Implications

Our findings indicate that employees who engage in high levels of
time spent working and with family will suffer decrements in the amount
of time they spend sleeping. This makes salient the effects of high levels
of employee demands on the employees themselves. Although our study
did not examine the effects of low levels of sleep on affect, behaviors,
and attitudes at work, previous research has documented a multitude of
negative effects of low levels of sleep on such phenomena (Harrison &
Horne, 2000; Pilcher & Huffcutt, 1996). Perhaps most salient among these
effects are cognitive and performance decrements due to low levels of
sleep. This indicates that employees who work especially long hours will
undercut their own effectiveness, and managers who drive their employees
to work especially long hours will drive their sleepy employees to perform
poorly.

As the nonlinear effect of work time on sleep time suggests, it is
those that work the hardest who will experience the most dramatic sleep
decrements. Assuming that managers often drive their best employees to
work the most hours, this suggests that managers may be undermining the
sleep and cognitive performance of their best employees. Similarly, to the
degree that employees push themselves to work the longest hours when
working on the most important projects, they will be sleepiest when their
actions matter most.

Fortunately, there is a large literature devoted to mitigating the effects
of low levels of sleep (Barnes, 2011; Caldwell, Caldwell, & Schmidt,
2008). Such countermeasures include scheduled naps, pharmaceutical aids
such as caffeine, targeted work scheduling, and regulations regarding time
devoted to specific tasks. This research suggests that managers who work
their employees for long hours should allow strategic naps, keep coffee
easily available, and monitor the activities of their employees. Another
countermeasure suggested by the management and applied psychology
literature would be to pair sleepy coworkers with other team members
who can back them up (Barnes & Hollenbeck, 2009; Barnes et al., 2008)
when employee performance really matters.

Future Research

This study serves to extend the work-life literature with regard to how
employees use their time. Future research could also extend strain-based
and behavior-based aspects of work–family conflict theory (Greenhaus
& Beutell, 1985) by considering the role of sleep in cross-domains rela-
tionships. For instance, Zeitlin (1995) noted that some jobs promote high
levels of confidence to the point of bravado. Although such behaviors
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may be commonplace in many work settings, they may lead to behavior-
based conflict when the same individuals display their bravado by mak-
ing it a point to function on low levels of sleep. Likewise, sleep could
be integrated into stress-based models of conflict, as research has con-
nected sleep and stress (Akerstedt et al., 2002; Kalimo, Tenkanen, Harma,
Poppius, & Heinsalmi, 2000; Sonnentag & Zijlstra, 2006), suggesting
that as employees experience stress at work they may have difficulties
sleeping.

Another recommendation for future research is to use a broader and
more encompassing approach to measuring time with family. Some forms
of family demands were not captured by our studies, such as time spent
caring for a parent living outside of one’s own home, time spent caring
for a partner from a same sex partnership, or time spent caring for a
long-time unmarried significant other. Because some of these activities
were missing, and our findings indicate that conflict is especially high
when time is scarce, it is likely that our results are a conservative estimate
of these effects. Future research taking a broader perspective on family
demands may more accurately estimate these effects.

Finally, future research would do well to utilize longitudinal designs.
Future researchers may find that employees manage conflict among work,
family, and sleep differently at different points in time. Employees may
be more willing to sacrifice family and sleep for work time at the end of a
financial reporting period, when job demands are high, when promotions
are imminent, or when at higher levels in the organization. Moreover,
previous research indicates that the negative effects of low levels of sleep
are cumulative (Dinges et al., 1997; Hursh et al., 2004), suggesting that
sleep decrements due to high levels of time spent working may carry over
for multiple days. All of this suggests that employees who “borrow from
sleep” to meet the demands of other domains will eventually have to “pay
the piper.”
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