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ABSTRACT
Approximately 10% of the employed population in the United States works in multiple jobs.
They are more likely to work long hours and in nonstandard work schedules, factors known to
impact sleep duration and quality, and increase the risk of injury. In this study we used
multivariate regression models to compare the duration of sleep in a 24-hour period between
workers working in multiple jobs (MJHs) with single job holders (SJHs) controlling for other
work schedule and demographic factors. We used data from the Bureau of Labor Statistics US
American Time Use Survey (ATUS) pooled over a 9-year period (2003–2011). We found that
MJHs had significantly reduced sleep duration compared with SJHs due to a number of
independent factors, such as working longer hours and more often late at night. Male MJHs,
working in their primary job or more than one job on the diary day, also had significantly
shorter sleep durations (up to 40 minutes less on a weekend day) than male SJHs, even after
controlling for all other factors. Therefore, duration of work hours, time of day working and
duration of travel for work may not be the only factors to consider when understanding if
male MJHs are able to fit in enough recuperative rest from their busy schedule. Work at night
had the greatest impact on sleep duration for females, reducing sleep time by almost an hour
compared with females who did not work at night. We also hypothesize that the high
frequency or fragmentation of non-leisure activities (e.g. work and travel for work) throughout
the day and between jobs may have an additional impact on the duration and quality of sleep
for MJHs.

KEYWORDS
Injury; multiple job holders;
sleep duration

Introduction

Over the past five decades there have been many
changes in the nature of work in the United States,
primarily driven by shifts in the economy, techno-
logical advances and globalization (Wilpert, 2009).
An important component of that change has been
a shift to 24/7 availability of services (Weil, 2014).
Work schedules have become more varied (Presser
& Gornick, 2005; McMenamin, 2007) where flex-
ible work schedules and shift work for full-time
wage workers increased dramatically from 12% of
the workforce in 1985 to 28% in 2004 (BLS, 2005).
These changes in the nature of work and recent
economic declines have led workers to seek addi-
tional jobs for supplemental income (Tilly, 1991;
Polvika, 1996); others may seek additional employ-
ment to pursue hobbies or entrepreneurial oppor-
tunities (Kopp, 1977; Kimmel & Conway, 1995;
Hipple, 2010).

Multiple job holders (MJHs), defined as those
working more than one job in a one-week period,
now make up 10% of the US workforce and are
more likely than single job holders (SJHs) to be
working in part-time work, work greater than 50
hours a week, as on-call workers or independent
contractors, and work the evening shift or other
non-regular schedule (Marucci-Wellman et al.,
2014). Although there has been limited research
on the health effects for MJHs, an elevated risk of
work-related fatalities was reported in Kentucky
(Bush et al., 2013), and an elevated risk of work-
related injuries to teens working in more than one
job was found in Wisconsin (Zierold et al., 2011).
Additionally, using the US National Health
Interview Survey (NHIS) data pooled over 15
years (1997–2011), an elevated risk of work-related
injury and non-work-related injury was found for
MJHs compared with SJHs, even after controlling
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for usual weekly work hours (Marucci-Wellman
et al., 2013).

Data from the American Time Use Survey
(ATUS) have shown that MJHs working multiple
jobs during a 24-hour period averaged more than
two additional work hours than SJHs, participated
more in work at nonstandard hours of the day (i.e.
between 1700 and 2300 hours), and had more
work-travel time, less sleep and less time for
other household and leisure activities compared
to SJHs (Marucci-Wellman et al., 2014). Using
the ATUS data, Basner et al. (2014) reported that
time spent working and traveling for work were
the primary activities exchanged for sleep in a 24-
hour time window, and that those who started
work earlier in the morning slept less that same
day. Since work is the predominant activity on
days that we work and is usually a rigidly defined
activity (e.g. our manager expects us to show up
and leave at certain times), there is great opportu-
nity for work time for MJHs to become too long or
too fragmented and to occur at all hours of the day
compared to a defined, routine, contiguous period
that SJHs might experience. It could be suggested
that MJHs are more likely to be working unusual
rotating shifts in order to fit two jobs into a work
day or week compared to SJHs. Work schedule
guidelines, including rest breaks, have been devel-
oped for employers and employees to alleviate the
potential for fatigue on the job resulting from long
work hours and work at night (Dembe et al., 2005;
Folkard et al., 2005; Caruso et al., 2006). However,
most of these scheduling guidelines focus on flex-
ibility afforded by a single employer, assuming that
the employer can adjust the rotation or length of
schedules of their employees to get work done
safely around the clock. Additional work being
done for an alternate employer may compromise
the safety of a worker unbeknownst to either
employer, and for many service workers (e.g.
transport, hospital), may also compromise the
safety of people around them (Marucci-Wellman
et al., 2014).

A body of research has demonstrated that long and
irregular work hours affect sleepiness, fatigue, impair
performance and elevate the risk of a work-related
injury (Smith et al., 1994; Folkard, 1997; Folkard &
Tucker, 2003; Dembe et al., 2005; Folkard &
Lombardi, 2006; Basner et al., 2007; Lombardi et al.,

2010; Williamson et al., 2011; Arlinghaus et al., 2012;
Lombardi et al., 2012; Basner et al., 2014). Specific
components of work schedules found to be related to
fatigue when accumulated over consecutive shifts
include: long work hours, lack of rest breaks, work
during the early morning and late at night or on
rotating shifts (Folkard et al., 2005; Folkard &
Lombardi, 2006; Lombardi et al., 2014).

Fatigue-related performance problems arise
from chronic partial sleep deprivation (e.g. redu-
cing sleep by one hour over several nights) or
short-term severe sleep restriction (e.g. a very
short sleep duration the previous night)
(Williamson et al., 2011) . The most prominent
aspect of human circadian rhythm is the pro-
nounced 24-hour pattern of sleep and wakefulness
(Akerstedt, 2003). Interruptions in the circadian
rhythm, such as those which occur when one is
performing night work, produce sleep debt and a
homeostatic drive to sleep (Williamson et al.,
2011). Day-sleep after night-work can be reduced
by as much as 4 hours and is generally described as
less restorative than night-sleep after day work
(Kantermann et al., 2010). The reduction in sleep
time and quality during episodes of night work
will have a larger impact on health and safety in
workers who are fighting their biologic clock
which is optimized for work and sleep at certain
times of the day (Roenneberg et al., 2007; Vetter
et al., 2015). Other reasons for accumulating sleep
debt in night workers is social jetlag (Wittmann
et al., 2006), e.g. workers staying awake to main-
tain social relationships during the daytime hours
or interruptions present at home during the day
such as light and noise (Wittmann et al., 2006).

The objective of this study was to further
explore the duration of sleep for MJHs compared
with SJHs, using data from the ATUS. More spe-
cifically, we aimed to test whether there was a
difference in the duration of sleep among MJHs
compared with SJHs during the 24-hour diary
period, after accounting for total work hours in
the same period and time of the day that work
occurred. Secondarily, we explored other struc-
tural characteristics of the day which may affect
the duration and quality of sleep, such as the
fragmentation of activities across a 24-hour per-
iod, and the ability (or lack thereof) to sleep
between jobs.
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Materials and methods

The American Time Use Survey

The ATUS (2015), administered by the US Census
Bureau for the Bureau of Labor Statistics (BLS), is
a probability-weighted, cross-sectional survey that
randomly selects one person, aged 15 years or
older, from each household to be interviewed
from a subset of households that have completed
their eighth and final month of interviews for the
Current Population Survey, the primary source of
labor force statistics for the United States.

Approximately 2100 people are randomly
selected to be interviewed each month (response
rate for 2003–2011 ranged between 53% and 57%).
The goal of ATUS is to develop nationally repre-
sentative estimates of how people spend their time.
Respondents are interviewed by telephone with a
structured interview including demographics,
work and home life characteristics. Respondents
also complete a separate diary component wherein
they provide the start and end times of every
activity they participated in during the 24-hour
period prior to the interview (starting at 0400
hours until the next 0400). Each activity recorded
over the 24-hour period is coded by trained coders
at the ATUS telephone center into 6-digit detailed
activity codes housed in a lexicon (BLS, 2014). For
the analyses in our study, these 406 lexicon activ-
ities were collapsed into 8 major categories and 17
subcategories (category designation can be found
in Marucci-Wellman et al., 2014).

The 2003–2011 pooled data are available from the
BLS which includes sample weights constructed so
that all sample records when weighted will represent
the US population on an individual day. We
restricted our cohort of workers to those who
reported being “Employed, at work” or “Employed,
absent” in the last week, those who recorded some
time working at a primary or other job on the diary
day, and those aged 18 years and older (since ado-
lescents can have very different work and lifestyles
from adults, yet often work in multiple jobs).

Diary day work-group classification

We classified workers as SJHs or MJHs by using a
subsequent question: “In the LAST SEVEN DAYS,
did you have more than one job [or business],

including part-time, evening or weekend work?”
Those responding “yes” were categorized as MJHs;
those responding “no” were categorized as SJHs.
We then used the diary component of the inter-
view to further classify workers into four separate
diary groups for inclusion in the study depending
on whether they were working in their primary job
(separate groups for MJHs and SJHs, activity code
050101), at their other job (activity code 050102)
or multiple jobs (primary and other jobs, activity
codes 050101 and 050102) on the diary day; MJHs
and SJHs who did not report working on the diary
day were excluded from this study.

Time of day working

We created two variables to account for the time
of day working. The first reported work time was
categorized into one of three time periods in the
24-hour diary period based on the first report of
work (primary or other) during the diary day: (1)
early morning (between 0500 and 1059), (2) early
afternoon (between 1100 and 1459) or (3) late
afternoon/evening/night (between 0400–0459
and/or between 1500 and 0400). If a respondent
reported working at the start of the diary day
(0400), we assumed that the respondent was con-
tinuing work that was begun before the onset of
the diary period and was classified into the cate-
gory for late afternoon/evening/night.

Since workers could begin their first episode of
work early in the day and still work into the night
we created a separate variable to identify any work
late at night. Work at night was assigned as yes or
no depending on whether there was any occur-
rence of working in the primary or other job
between 2200 and 0259 on the diary day.

Duration of sleep time

The dependent variable in our analyses is the total
duration of sleep in the entire 24-hour diary per-
iod. This was calculated by summing all time epi-
sodes of ATUS-defined sleep activities for each
individual included in the study (activity codes:
010101, 010102 and 010199).

Interviewers record the start and end time of
each activity in the time use diary. The actual start
and end times of the final activity in the diary are
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also recorded (although it may go beyond the 0400
diary end time) and are available in the data but
are not considered as part of the 24-hour “diary
day” since the last activity will have inconsistent
end times. In our primary analyses, comparing the
mean duration of all sleep time in the 24-hour
dairy day period, we do not include time that
occurs beyond 0400, the specified 24-hour diary
end point. However, in a secondary analysis, we do
use the full duration of the last activity to estimate
the average length of a continuous night sleep for
each work-diary group for those who report sleep-
ing as their final activity on the diary day (for an
illustration of the diary data and sleep duration
calculations see examples below).

For drivers, such as this taxi driver, time spent
in the main task of driving for job is coded as work
in main job versus travel related to working.
Commuting to or from work is considered as
travel related to working and is indicated by an
asterisk in the examples.

Duration of work or travel for work on diary day

Since Basner et al. (2007) found that duration of
time at work and time spent traveling for work in a
24-hour period are inversely related to the oppor-
tunity for and duration of sleep, we determined the
duration of these two activities by summing all time
episodes of work at primary (activity code 050101)
and other (activity code 050102) jobs and travel for

work (activity codes: 180501, 180502 and 180589)
for each individual included in the study.

Total number of activity episodes

In order to provide a sense of the fragmentation of
activities across the 24-hour period, we reported
the mean frequency of activity episodes across the
diary day, overall and for each of the 8 broad and
17 subcategories. If a worker did not participate in
an activity, they contributed a count of zero to the
calculation of the mean. Due to the nature of the
diary data collection (0400 hours–0400 hours), a
continuous overnight sleep episode would have an
activity episode count of 2, one episode of early
morning sleep at the start of the diary day and one
episode of late night sleep at the end of the diary
day (see prior examples).

Additional variables

We also evaluated other variables that are known
to be related to sleep: age, gender, education, pre-
sence of a spouse or partner in the household,
presence of children younger than 18 years in the
household, occupation category, industry category,
and weekend day or weekday diary day. ATUS
Occupation codes were assigned according to the
US Census Bureau’s Occupation Classification
System, which is based on the Standard
Occupational Classification. ATUS industry codes

Example 1: Multiple Job Holder working Primary Job as Taxi Driver: Activity Durations
Activity Start Time End Time Activity Code Activity

1 0400 0900 010101 Sleeping=300 min
2 0900 0945 010102 Sleeplessness = 45 min
3 0945 1000 180501 Travel related to working = 15 min
4 1000 1045 050102 Work, other jobs(s) = 45 min
5 1045 1105 180501 Travel related to working = 20 min
6 1105 1110 180782 Travel related to shopping, except grocery = 5 min
7 1110 1120 070104 Shopping, except groceries, food and gas = 10 min
8 1120 1125 180782 Travel related to shopping, except grocery = 5 min
9 1125 1215 110101 Eating and drinking = 50 min
10 1215 1300 180501 Travel related to working = 45 min
11 1300 0045 050101 Work, main job = 705 min
12 0045 0100 180501 Travel related to working = 15 min
13 0100 0200 120303 Television and movies, not religious = 60 min
14a 0200 0400 010101 Sleeping = 120 min

For primary analyses sleep time is truncated at 0400. (Total duration sleeping for 24-hour period=665 min)
For secondary alternative analyses sleep time (activity 14) was not truncated at 0400: Start time 0200, End time 0900, activity code 010101 (Total
duration of continuous last sleep = 420 min).
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were assigned according to the North American
Industry Classification System.

Analyses

Since we were reporting on diary activities on a
single day, we reported on the average daily
number of workers for each characteristic using
a daily sample weight. This was obtained by
dividing the annual sample weight value by the
number of days in that 9-year period or 3287
days (e.g. 365 days per year; 366 days per leap
year) (ATUS, 2015). Using PROC
SURVEYMEANS (SAS version 9.4, SAS
Institute, Cary, NC) with the DOMAIN state-
ment, we calculated weighted average daily
population estimates (±95% confidence inter-
vals) for the four diary groups and the afore-
mentioned variables from the structured
interview and additional diary day variables.

Multivariate model of the total daily duration of
sleep

We used multivariate regression models, with PROC
SURVEYREG in SAS 9.4 to determine if sleep dura-
tion on the diary day between any of the four diary
work groups was significantly different after control-
ling for the reciprocals of sleep (e.g. work hours, travel
for work hours), time of day working (e.g. first
reported work time, any work late at night), and the

other factors known to be related to sleeping. Since
gender and weekday versus weekend day were related
to sleep duration and also related to other variables
included in the model (e.g. MJH status, and varying
work schedules), we stratified our analyses to explore
the possibility of effect modification by these variables
(Duffy et al., 2011; Wirtz et al., 2011; Burgard &
Ailshire, 2013; Marucci-Wellman et al., 2014). SJHs
working on the diary day were the referent group for
the three MJH working groups.

Assuming that MJHs working both primary and
other jobs on the diary day have the most con-
strained work and, hence, sleep schedule, we further
investigated other aspects of the structure of activ-
ities throughout the day: (1) the overall activity
episode counts during the 24-hour diary period
and compared with SJHs; (2) the duration of the
last sleep (which occurred through 0400 hours at
the end of the diary day) and compared with SJHs;
and (3) the number and duration of activities that
occurred between jobs (primary/other or other/pri-
mary) including sleep duration for those who
reported sleeping between jobs. These analyses
were also stratified by weekday/weekend diary day
and gender.

Results

The employed population aged 18 years or older
interviewed by the US Census over the 9-year
period and who reported working on the diary

Example 2: Single Job Holder working on diary day: Activity Durations
Activity Start Time End Time Activity Code Activity

1 0400 0630 010101 Sleeping = 150 min
2 0630 0700 110101 Eating and drinking = 30 min
3 0700 0730 030101 Physical care for hh children = 30 min
4 0730 0745 050102 Travel related to caring for, helping children = 15 min
5 0745 0755 030112 Picking up/dropping off hh children = 10 min
6 0755 0815 180501 Travel related to working = 20 min
7 0815 1300 050101 Work, main job = 285 min
8 1300 1325 180501 Travel related to working = 25 min
9 1325 1600 010101 Sleeping = 155 min
10 1600 1615 180381 Travel related to caring for, helping children = 15 min
11 1615 1620 030112 Picking up/dropping off hh children = 5 min
12 1620 1635 180381 Travel related to caring for, helping children = 15 min
13 1635 1830 010301 Health-related self-care = 115 min
14 1830 1900 020201 Food presentation = 30 min
15 1900 1930 110101 Eating and drinking = 30 min
16 1930 2200 120303 Television and movies, not religious = 150 min
17 2200 0400 010101 Sleeping = 360 min

For primary analyses sleep time is truncated at 0400. (Total duration sleeping for 24-hour period-665 min)
For secondary alternative analyses sleep time (activity 17) was not truncated at 0400: Start time 2200, End time 0630 (Total duration of continuous
sleep = 510 min)
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day included a total of 44 752 workers with 5611
(13%) MJHs and 39 141 (87%) SJHs. When
weighted, this represents daily averages of 11.6
million MJHs and 89 million SJHs, aged 18 years
and older, working in the United States in 2003–
2011 (Table 1). These 22 961 males and 21 791
females working on the diary day represent 100.6
million workers daily (55.6 million male workers
and 45 million female workers); 85.5% of males
and 86.5% of females worked weekdays and 14.5%
of males and 13.5% of females worked a weekend
day. While MJHs comprised 10.5% of the working
population on a weekday, they comprised 17.3% of
the working population on a weekend day.

Similar differences were observed in the distri-
bution of the first-reported work time on the diary
day. Ten percent to 13% of workers (males/
females) had a first-reported work time between
1500 and 0459 hours on weekdays, 29–30% of
workers had the same category of first-reported
work time on weekend days (Table 1).

On average, proportionally more females and
males worked fewer than 6 hours on weekend
days compared with weekdays, and proportionally
more females worked fewer hours than men on
both weekdays and weekend days (males 50.9%
versus 14.3% weekend day/weekday respectively,
females 57.4% versus 22.8% weekend day/week-
day, respectively).

Sleep duration on diary day

Unadjusted sleep times
Among those working on the diary day, the aver-
age time spent sleeping was 7.78 hours. Workers
slept significantly longer on a weekend day com-
pared to a weekday, (8.35 versus 7.69 hours
respectively, Table 2). MJHs working both primary
and other jobs on a weekday slept significantly less
than SJHs (6.77 and 7.21 hours, male/female
MJHs, respectively compared with 7.67 and 7.79
hours, male/female SJHs, p < 0.05). MJHs working
only at their primary job similarly slept signifi-
cantly less. MJHs working in their other job on
the diary day slept more hours than any diary
group and significantly more than any other
MJH group, regardless of the diary day or gender.
Workers with a first-reported work time of
0500–1059 slept the least, especially on weekdays

(7.62 hours) compared to those whose first-
reported work time was in the late afternoon/eve-
ning/night (1500–0459, 7.78 hours, p < 0.05) or
the early afternoon (1100–1459, 8.44 hours, p <
0.05). Those who worked any time late at night
(2200 through 0300) slept approximately one-half
hour less than those who did not work late at night
(males, 7.23 and 7.93 (weekday/weekend day)
hours versus 7.69 and 8.38 hours; females, 7.32
and 7.93 hours versus 7.83 and 8.57 hours, p <
0.05, Table 2).

Adjusted sleep times
Based on the multivariate model, MJHs working
both primary and other jobs on the diary day or
working only their primary job on the diary day
had less sleep time than SJHs even after control-
ling for all other variables in the model.
Specifically, males working both primary and
other jobs on the diary day had 0.37 hours less
sleep (p < 0.05) on a weekday and 0.64 hours less
sleep (p < 0.05) on a weekend day than SJHs.
Males working only their primary job on the
diary day had 0.25 hours less sleep (p < 0.05) on
a weekday and 0.35 hours less sleep (p < 0.05) on a
weekend day than SJHs. Female MJHs working
only their primary job on weekdays had statisti-
cally less sleep than SJHs (0.17 hours less, p < 0.05,
Table 3).

Having a first-reported work time during the
late afternoon/evening/night (1500–0459) com-
pared with the early morning (0500–1059) addi-
tionally resulted in significantly less sleep for
males on a weekday (−0.16 hours, p < 0.05),
but resulted in an increase in sleep on a week-
end day (0.21 hours, Table 3). Similarly for
females, there was significantly less sleep if the
first-reported work start-time was in the early
morning (0500–1059) compared with the early
afternoon or late afternoon/evening/night for
both weekday and weekend diary days
(Table 3). Each additional hour spent working
resulted in significantly less sleep time (both
males and females and for weekday and weekend
day (p < 0.05, Table 3)). For each additional
hour spent traveling for work on the diary day,
males slept 0.20 hours less on weekdays and 0.10
hours less on weekend days (p < 0.05); for each
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additional hour spent traveling for work on a
weekday, females slept 0.15 hours less (p < 0.05).

Those with any work late at night on the diary
day had less sleep time compared with no work
late at night on the diary day. On a weekday, males
had 0.20 hours less sleep (p < 0.05) if they worked
late at night and females had 0.51 hours less sleep
(p < 0.05); on a weekend day there was no sig-
nificant difference in sleep for males working late
at night, but females still had significantly less
sleep if they worked late at night (0.51 hours less,
p < 0.05).

Ninety-three percent and 90% of workers
reported sleeping as the final activity on the week-
end and weekday diary days, respectively
(Table 4). The reduced sleep duration for MJHs
working both primary and other jobs on the diary
day compared with SJHs also held true for the
continuous duration of the last sleep episode
(Table 4). On weekdays, the duration of the last
sleep episodes was significantly shorter for males
in this group compared to females, with both
genders having significantly shorter sleep episodes
than SJHs. For males working both primary and
other jobs on a weekend day, there still was a
reduction in sleep time compared with SJHs but
it was not statistically significant.

Mean number of activity episodes

MJHs working both primary and other jobs on
the diary day resulted in a greater overall num-
ber of activity episodes on the diary day com-
pared with SJHs, which indicates a higher
degree of daily fragmentation (Table 5). This
disparity is statistically significant overall and
for males only (20.00 versus 18.37 episodes, p <
0.05). Not only are MJHs engaging in more
work episodes but they are also participating
in more travel for work episodes (MJH/SJH
overall 2.54 versus 1.68 episodes, respectively,
male: 2.56 versus 1.73 episodes and female:
2.50 versus 1.62 episodes, p < 0.05, Table 5).
MJHs also had a lower frequency of leisure
episodes (both males and females), less epi-
sodes of sports and exercise for males and
less caretaking episodes for females (p < 0.05,
Table 5).

Activities in-between jobs for MJHs working both
primary and other jobs on the diary day

MJHs working both primary and other jobs on
the diary day had very little time in-between jobs
(mean 2.02 hours, Table 6). These workers also
reported several non-work activities between jobs
(e.g. on average 4–5 activity episodes, Table 6)
with travel for work the most frequently reported
activity (Table 7, 25% of activities between jobs
involved traveling for work). This may result in
little time left for rest or sleep in-between jobs
supported by our finding that only 8% of workers
working two jobs on the diary day during the
week actually engaged in sleep (for an average
of 3 hours) between their jobs (15% on weekend
days, Table 6).

Discussion

In this study, using 24-hour activity diary data
from the ATUS, we found long work hours, begin-
ning work early in the morning and participating
in work at night, were factors that significantly
reduced sleep time. These findings support similar
findings by others (Folkard et al., 2005; Basner
et al., 2007; Luckhaupt, 2012; Basner et al., 2014;
Lombardi et al., 2014). However, even after con-
trolling for these factors, we found male MJHs
working only their primary job or both primary
and other jobs in a 24-hour diary period still had
substantially less sleep than male SJHs. For male
MJHs working normal work hours during normal
times of the day, their sleep time would still be on
average 40 minutes less than SJHs.

Approximately 10% of workers in the United
States work more than one job every week and 3%
work two or more jobs in a 24-hour period
(Marucci-Wellman et al., 2013). We anticipate
multiple job holding in the United States to grow
substantially in the next few years as employment
becomes ever more fragmented, as mid-skill full-
time employees’ earnings are devalued (Billitteri,
2010; Tankersley, 2014), and with the continuation
of around-the-clock availability of services. If
MJHs are not able to sleep long enough to recover
and develop either chronic or acute sleep depriva-
tion, they may operate in a reduced cognitive and
physiological state with a greater likelihood of

CHRONOBIOLOGY INTERNATIONAL 641



Ta
bl
e
4.

M
ea
n
sl
ee
p
du

ra
tio

n
w
he
n
sl
ee
p
is
re
co
rd
ed

as
th
e
la
st
ac
tiv
ity

of
th
e
di
ar
y
da
y
(a
nd

no
tc
en
so
re
d
at

04
00
)f
or

ea
ch

w
or
k
di
ar
y
gr
ou

p
by

ge
nd

er
an
d
w
ee
kd
ay

ve
rs
us

w
ee
ke
nd

(h
ou

rs
,u

na
dj
us
te
d)
:T
he

Am
er
ic
an

Ti
m
e
U
se

Su
rv
ey

20
03
–2
01
1.

Al
lw

or
ki
ng

on
di
ar
y
da
y

M
al
es

Fe
m
al
es

Co
nt
in
uo

us
du

ra
tio

n
of

la
st
sl
ee
pb

ep
is
od

e
of

di
ar
y
da
y
(n
ot

ce
ns
or
ed

at
04
00
)c

W
ee
kd
ay

(M
–F
)a

95
%

CI

W
ee
ke
nd

D
ay

(S
a–

Su
)a

95
%

CI
W
ee
kd
ay

(M
–F
)a

95
%

CI

W
ee
ke
nd

D
ay

(S
a–

Su
)a

95
%

CI
W
ee
kd
ay

(M
–F
)a

95
%

CI

W
ee
ke
nd

D
ay

(S
a–

Su
)a

95
%

CI

W
or
ki
ng

on
D
ia
ry

D
ay

7.
70

(7
.6
7,

7.
72
)

8.
00

(7
.9
5,

8.
05
)

7.
69

(7
.6
5,

7.
73
)

8.
03

(7
.9
7,

8.
10
)

7.
70

(7
.6
7,

7.
74
)

7.
96

(7
.8
9,

8.
03
)

D
ia
ry

D
ay

W
or
k-
gr
ou

p
Cl
as
si
fic
at
io
n

M
JH
:W

or
ke
d
on

ly
at

pr
im
ar
y
jo
b

7.
59

(7
.4
6,

7.
71
)

7.
79

(7
.6
3,

7.
95
)

7.
57

(7
.3
7,

7.
76
)

7.
82

(7
.6
0,

8.
04
)

7.
61

(7
.4
5,

7.
77
)

7.
76

(7
.5
2,

8.
01
)

M
JH
:W

or
ke
d
on

ly
at

ot
he
r
jo
b

8.
11

(7
.8
6,

8.
37
)

7.
72

(7
.5
1,

7.
94
)

8.
22

(7
.8
5,

8.
58
)

7.
67

(7
.3
5,

7.
99
)

8.
02

(7
.6
7,

8.
38
)

7.
80

(7
.5
4,

8.
06
)

M
JH
:W

or
ke
d
bo

th
pr
im
ar
y
&
ot
he
r

jo
bs

7.
10

(6
.9
7,

7.
23
)

7.
78

(7
.3
0,

8.
25
)

6.
97

(6
.8
1,

7.
14
)

7.
54

(6
.9
9,

8.
09
)

7.
26

(7
.0
6,

7.
46
)

8.
06

(7
.2
6,

8.
85
)

SJ
H
:W

or
ke
d
at

pr
im
ar
y
jo
b

7.
72

(7
.7
0,

7.
75
)

8.
05

(8
.0
0,

8.
10
)

7.
72

(7
.6
9,

7.
76
)

8.
10

(8
.0
3,

8.
17
)

7.
72

(7
.6
9,

7.
76
)

7.
99

(7
.9
1,

8.
06
)

%
of

W
or
ke
rs
W
ho

se
la
st
Ac
tiv
ity

on
D
ia
ry

D
ay

w
as

Sl
ee
pi
ng

(le
xi
co
n

ac
tiv
ity

co
de
s:
01
01
01
,0

10
10
2,

01
01
99
)

93
.4
5

(9
3.
09
,9

3.
80
)

90
.3
0

(8
9.
59
,9

1.
00
)

92
.0
7

(9
1.
54
,9

2.
61
)

89
.2
8

(8
8.
27
,9

0.
29
)

95
.1
2

(9
4.
68
,9

5.
56
)

91
.6
4

(9
0.
69
,9

2.
60
)

D
ia
ry

D
ay

W
or
k-
gr
ou

p
Cl
as
si
fic
at
io
n

M
JH
:W

or
ke
d
on

ly
at

pr
im
ar
y
jo
b

92
.5
4

(9
0.
73
,9

4.
34
)

89
.2
0

(8
6.
66
,9

1.
73
)

89
.4
8

(8
6.
49
,9

2.
48
)

88
.3
6

(8
4.
63
,9

2.
08
)

95
.9
6

(9
4.
21
,9

7.
70
)

90
.2
0

(8
6.
87
,9

3.
53
)

M
JH
:W

or
ke
d
on

ly
at

ot
he
r
jo
b

94
.4
4

(9
1.
27
,9

7.
61
)

94
.8
3

(9
3.
01
,9

6.
65
)

93
.8
7

(8
8.
53
,9

9.
21
)

94
.9
6

(9
2.
44
,9

7.
48
)

94
.9
2

(9
1.
20
,9

8.
64
)

94
.6
3

(9
2.
07
,9

7.
20
)

M
JH
:W

or
ke
d
bo

th
pr
im
ar
y
&
ot
he
r

jo
bs

93
.0
6

(9
1.
33
,9

4.
80
)

87
.0
3

(8
2.
12
,9

1.
94
)

91
.6
4

(8
8.
95
,9

4.
33
)

83
.4
0

(7
5.
62
,9

1.
17
)

94
.8
7

(9
2.
95
,9

6.
80
)

91
.7
6

(8
7.
37
,9

6.
15
)

SJ
H
:W

or
ke
d
at

pr
im
ar
y
jo
b

93
.5
1

(9
3.
14
,9

3.
88
)

90
.1
8

(8
9.
39
,9

0.
97
)

92
.2
4

(9
1.
69
,9

2.
79
)

89
.1
4

(8
8.
02
,9

0.
25
)

95
.0
7

(9
4.
61
,9

5.
54
)

91
.5
7

(9
0.
50
,9

2.
65
)

a
M
–F
:M

on
da
y
th
ro
ug

h
Fr
id
ay
;S
a–
Su
:S
at
ur
da
y
an
d
Su
nd

ay
.

b
Le
xi
co
n
ac
tiv
ity

co
de
s:
01
01
01
,0

10
10
2,

01
01
99
.

c
Th
e
24
-h
ou

r
di
ar
y
is
fr
om

04
00

th
e
da
y
be
fo
re

th
e
su
rv
ey

to
04
00

th
e
da
y
of

th
e
su
rv
ey
.I
fa

pe
rs
on

no
rm

al
ly
sl
ee
ps

at
ni
gh

t,
th
e
di
ar
y
re
co
rd

w
ill
in
cl
ud

e
tw
o
pa
rt
ia
ls
le
ep

ep
is
od

es
,i
.e
.s
le
ep
in
g
no

rm
al
ly

fr
om

22
00

to
06
00
,t
he

fir
st
sl
ee
p
ep
is
od

e
w
ill
be

re
co
rd
ed

be
tw
ee
n
04
00

an
d
06
00

(fr
om

th
e
ni
gh

t
be
fo
re

in
iti
at
io
n
of

re
co
rd
in
g)
.T
he

se
co
nd

sl
ee
p
ep
is
od

e
w
ill
in
cl
ud

e
th
e
tim

e
sl
ee
pi
ng

th
e
ni
gh

t
of

th
e

di
ar
y
re
co
rd
in
g
bu

t
ce
ns
or
ed

at
04
00

on
th
e
da
y
of

su
rv
ey

(e
.g
.2
20
0
to

04
00
).
In
te
rv
ie
w
er
s
al
so

re
co
rd

th
e
ac
tu
al
en
d
tim

e
of

th
e
la
st
ac
tiv
ity

w
hi
ch

al
th
ou

gh
af
te
r
04
00

an
d
no

t
co
ns
id
er
ed

pa
rt
of

th
e

di
ar
y
da
y,
ca
n
be

us
ed

to
ca
lc
ul
at
e
th
e
co
nt
in
uo

us
du

ra
tio

n
of

th
e
la
st
sl
ee
p
at

ni
gh

t.

642 H. R. MARUCCI-WELLMAN ET AL.



Ta
bl
e
5.

M
ea
n
co
un

t
of

ac
tiv
ity

ep
is
od

es
pe
r
w
or
ke
r
du

rin
g
24
-h
ou

r
di
ar
y
da
y
(0
40
0–
04
00

ho
ur
s)
:m

ul
tip

le
jo
b
ho

ld
er
s
(M

JH
)
w
or
ki
ng

bo
th

pr
im
ar
y
an
d
ot
he
r
jo
bs

co
m
pa
re
d
w
ith

si
ng

le
jo
b
ho

ld
er
s
(S
JH
).

Al
lw

or
ke
rs
(1
8+

)
w
or
ki
ng

on
di
ar
y
da
y:

Ac
tiv
ity

ep
is
od

es
pe
r
w
or
ke
ra

M
al
e
w
or
ke
rs
(1
8+

)
w
or
ki
ng

on
di
ar
y
da
y:

Ac
tiv
ity

ep
is
od

es
pe
r
w
or
ke
ra

Fe
m
al
e
w
or
ke
rs
(1
8+

)
w
or
ki
ng

on
di
ar
y
da
y:

Ac
tiv
ity

ep
is
od

es
pe
r
w
or
ke
ra

SJ
H

M
JH
:W

or
ke
d
at

bo
th

pr
im
ar
y
an
d
ot
he
r

jo
bs

SJ
H

M
JH
:W

or
ke
d
at

bo
th

pr
im
ar
y
an
d
ot
he
r

jo
bs

SJ
H

M
JH
:W

or
ke
d
at

bo
th

pr
im
ar
y
an
d
ot
he
r

jo
bs

M
ea
n

95
%

CI
M
ea
n

95
%

CI
M
ea
n

95
%

CI
M
ea
n

95
%

CI
M
ea
n

95
%

CI
M
ea
n

95
%

CI

To
ta
la

19
.7
3*

(1
9.
64
,1
9.
82
)

20
.8
7*

(2
0.
47
,2
1.
26
)

18
.3
7*

(1
8.
26
,1
8.
48
)

19
.9
6*

(1
9.
44
,2
0.
47
)

21
.4
2

(2
1.
29
,2
1.
56
)

22
.0
3

(2
1.
42
,2
2.
63
)

Pe
rs
on
al
Ca
re

5.
73

(5
.7
1,
5.
76
)

5.
71

(5
.6
1,
5.
81
)

5.
65

(5
.6
2,
5.
68
)

5.
69

(5
.5
6,
5.
83
)

5.
84

(5
.8
1,
5.
87
)

5.
72

(5
.5
8,
5.
87
)

Sl
ee
pi
ng

b
2.
06

(2
.0
5,

2.
06
)

2.
05

(2
.0
2,

2.
09
)

2.
01

(2
.0
0,

2.
02
)

2.
01

(1
.9
7,

2.
05
)

2.
11

(2
.1
0,

2.
12
)

2.
11

(2
.0
5,

2.
16
)

O
th
er

Pe
rs
on

al
Ca
re

c
1.
63

(1
.6
1,

1.
64
)

1.
66

(1
.5
9,

1.
72
)

1.
52

(1
.5
0,

1.
54
)

1.
54

(1
.4
5,

1.
63
)

1.
76

(1
.7
4,

1.
77
)

1.
80

(1
.7
1,

1.
90
)

Ea
tin

g/
D
rin

ki
ng

d
2.
05

(2
.0
4,

2.
07
)

2.
00

(1
.9
3,

2.
07
)

2.
12

(2
.1
0,

2.
14
)

2.
14

(2
.0
5,

2.
23
)

1.
97

(1
.9
5,

1.
99
)

1.
82

(1
.7
2,

1.
92
)

Ho
us
eh
ol
d
(H
H)

Ac
tiv
iti
es

2.
04
*

(2
.0
1,
2.
07
)

1.
90
*

(1
.7
7,
2.
03
)

1.
45

(1
.4
2,
1.
48
)

1.
32

(1
.1
8,
1.
46
)

2.
77

(2
.7
3,
2.
82
)

2.
63

(2
.4
1,
2.
85
)

H
ou

se
w
or
ke
,F
oo
d/
D
rin

k
Pr
ep

f ,
An

im
al
/P
et

Ca
re

g
,H

H
M
gm

th
1.
87

(1
.8
4,

1.
89
)

1.
74

(1
.6
2,

1.
87
)

1.
22

(1
.2
0,

1.
25
)

1.
11

(0
.9
9,

1.
24
)

2.
66

(2
.6
2,

2.
71
)

2.
54

(2
.3
3,

2.
76
)

In
te
rio

ri /
Ex
te
rio

rj
M
ai
nt
en
an
ce
,R

ep
ai
r,
D
ec
or
at
io
nk

0.
17

(0
.1
7,

0.
18
)

0.
15

(0
.1
2,

0.
18
)

0.
23

(0
.2
2,

0.
24
)

0.
20

(0
.1
6,

0.
25
)

0.
11

(0
.1
0,

0.
12
)

0.
09

(0
.0
6,

0.
11
)

Ca
rin
g
fo
r/H

el
pi
ng

Ho
us
eh
ol
d
&
No
nh
ou
se
ho
ld
M
em

be
rs

1.
08
*

(1
.0
5,
1.
10
)

0.
92
*

(0
.8
2,
1.
02
)

0.
74

(0
.7
2,
0.
77
)

0.
77

(0
.6
5,
0.
88
)

1.
49
*

(1
.4
5,
1.
53
)

1.
11
*

(0
.9
5,
1.
28
)

Ch
ild
re
n
(<
18

ye
ar
s)
l

0.
89

(0
.8
7,

0.
91
)

0.
76

(0
.6
7,

0.
86
)

0.
57

(0
.5
5,

0.
59
)

0.
59

(0
.4
9,

0.
70
)

1.
29

(1
.2
5,

1.
33
)

0.
98

(0
.8
2,

1.
14
)

Ad
ul
ts

(1
8+

ye
ar
s)
m

0.
18

(0
.1
7,

0.
19
)

0.
16

(0
.1
3,

0.
19
)

0.
17

(0
.1
6,

0.
18
)

0.
17

(0
.1
3,

0.
22
)

0.
19

(0
.1
8,

0.
21
)

0.
13

(0
.1
0,

0.
17
)

W
or
k-
Re
la
te
d
Ac
tiv
iti
es

2.
46
*

(2
.4
4,
2.
48
)

3.
84
*

(3
.7
5,
3.
93
)

2.
53
*

(2
.5
0,
2.
55
)

3.
97
*

(3
.8
5,
4.
10
)

2.
38
*

(2
.3
6,
2.
40
)

3.
68
*

(3
.5
5,
3.
81
)

Pr
im
ar
y
Jo
b

2.
41

(2
.3
9,

2.
43
)

2.
30

(2
.2
3,

2.
37
)

2.
47

(2
.4
5,

2.
49
)

2.
44

(2
.3
4,

2.
55
)

2.
34

(2
.3
1,

2.
36
)

2.
12

(2
.0
3,

2.
21
)

O
th
er

Jo
b

–
–

1.
48

(1
.4
3,

1.
54
)

–
–

1.
47

(1
.4
1,

1.
54
)

–
–

1.
49

(1
.4
0,

1.
58
)

Pr
im
ar
y
Jo
b
+
O
th
er

Jo
b

2.
41

(2
.3
9,

2.
43
)

3.
78

(3
.6
9,

3.
87
)

2.
47

(2
.4
5,

2.
49
)

3.
91

(3
.7
9,

4.
04
)

2.
34

(2
.3
1,

2.
36
)

3.
61

(3
.4
9,

3.
73
)

Ed
uc
at
io
n
Ac
tiv
iti
es

0.
08

(0
.0
7,
0.
08
)

0.
05

(0
.0
3,
0.
08
)

0.
06

(0
.0
5,
0.
07
)

0.
05

(0
.0
1,
0.
08
)

0.
10

(0
.0
9,
0.
11
)

0.
06

(0
.0
3,
0.
10
)

Pa
rti
cip
at
e
in
Sp
or
ts
,E
xe
rc
ise
,&

Re
cr
ea
tio
n

0.
21
*

(0
.2
0,
0.
21
)

0.
16
*

(0
.1
4,
0.
19
)

0.
22
*

(0
.2
1,
0.
23
)

0.
15
*

(0
.1
1,
0.
18
)

0.
20

(0
.1
9,
0.
21
)

0.
19

(0
.1
4,
0.
24
)

Ot
he
r
Ac
tiv
iti
es
n

3.
54
*

(3
.5
0,
3.
57
)

3.
14
*

(3
.0
1,
3.
27
)

3.
36
*

(3
.3
2,
3.
40
)

3.
03
*

(2
.8
6,
3.
21
)

3.
75
*

(3
.7
0,
3.
79
)

3.
27
*

(3
.0
8,
3.
46
)

O
th
er

Le
is
ur
e
Ac
tiv
iti
es
°

3.
05
*

(3
.0
3,

3.
08
)

2.
65
*

(2
.5
4,

2.
77
)

2.
96
*

(2
.9
3,

3.
00
)

2.
64
*

(2
.4
8,

2.
80
)

3.
16
*

(3
.1
2,

3.
20
)

2.
67
*

(2
.5
1,

2.
83
)

O
th
er

N
on

-L
ei
su
re

Ac
tiv
iti
es

p
0.
48

(0
.4
7,

0.
49
)

0.
48

(0
.4
3,

0.
53
)

0.
40

(0
.3
9,

0.
41
)

0.
39

(0
.3
3,

0.
45
)

0.
58

(0
.5
7,

0.
60
)

0.
60

(0
.5
1,

0.
69
)

Tr
av
el

4.
46
*

(4
.4
2,
4.
49
)

5.
03
*

(4
.8
7,
5.
18
)

4.
23
*

(4
.1
8,
4.
28
)

4.
87
*

(4
.6
7,
5.
08
)

4.
74
*

(4
.6
9,
4.
80
)

5.
22
*

(4
.9
9,
5.
46
)

Tr
av
el

Re
la
te
d
to

W
or
kq

1.
68
*

(1
.6
6,

1.
69
)

2.
54
*

(2
.4
4,

2.
63
)

1.
73
*

(1
.7
0,

1.
75
)

2.
56
*

(2
.4
4,

2.
69
)

1.
62
*

(1
.6
0,

1.
64
)

2.
50
*

(2
.3
4,

2.
66
)

Le
is
ur
e
Tr
av
el
r

0.
99
*

(0
.9
7,

1.
01
)

0.
87
*

(0
.7
9,

0.
95
)

1.
01

(0
.9
9,

1.
04
)

0.
92

(0
.8
1,

1.
04
)

0.
96
*

(0
.9
4,

0.
99
)

0.
81
*

(0
.7
1,

0.
90
)

N
on

-L
ei
su
re

Tr
av
el
s

1.
71
*

(1
.6
9,

1.
74
)

1.
50
*

(1
.3
9,

1.
62
)

1.
41

(1
.3
8,

1.
45
)

1.
28

(1
.1
4,

1.
42
)

2.
08
*

(2
.0
4,

2.
13
)

1.
79
*

(1
.6
1,

1.
97
)

NE
C
Da
ta
Co
de
s

0.
14

(0
.1
4,
0.
15
)

0.
12

(0
.0
9,
0.
14
)

0.
13

(0
.1
2,
0.
14
)

0.
10

(0
.0
7,
0.
13
)

0.
16

(0
.1
5,
0.
17
)

0.
14

(0
.1
0,
0.
17
)

a
Ac
tiv
ity

gr
ou

ps
w
he
re

m
ea
n
co
un

t
of

ac
tiv
ity

ep
is
od

es
pe
r
w
or
ke
r
w
as

le
ss

th
an

0.
10

ar
e
no

t
lis
te
d.

Th
e
ov
er
al
ln

um
be
r
of

ac
tiv
ity

ep
is
od

es
pe
r
w
or
ke
r
on

th
e
di
ar
y
da
y
is
re
pr
es
en
te
d
by

th
e
To
ta
ll
in
e.

W
or
ke
rs
w
ho

do
no

t
pa
rt
ic
ip
at
e
in

an
ac
tiv
ity

co
nt
rib

ut
e
a
co
un

t
of

“0
”
to

th
e
ca
lc
ul
at
io
n
of

th
e
m
ea
n.

b
In
cl
ud

es
tim

e
sp
en
t
sl
ee
pi
ng

,s
le
ep
le
ss
ne
ss

an
d
sl
ee
pi
ng

N
EC
.

c
In
cl
ud

es
he
al
th
-r
el
at
ed

se
lf-
ca
re
,p

er
so
na
lc
ar
e,
w
as
hi
ng

dr
es
si
ng

an
d
gr
oo
m
in
g
on

es
el
f,
et
c.

d
Ea
tin

g
an
d
dr
in
ki
ng

in
cl
ud

es
tim

e
sp
en
t
ea
tin

g
an
d
dr
in
ki
ng

(e
xc
ep
t
w
he
n
do

ne
as

pa
rt
of

a
w
or
k
or

vo
lu
nt
ee
r
ac
tiv
ity
),
w
he
th
er

al
on

e,
w
ith

ot
he
rs
,a
t
ho

m
e,
at

a
pl
ac
e
of

pu
rc
ha
se

or
so
m
ew

he
re

el
se
.

e
In
te
rio

r
cl
ea
ni
ng

,l
au
nd

ry
,s
ew

in
g/
re
pa
ir,

ho
us
ew

or
k
N
EC
.

f
Fo
od

/d
rin

k
pr
ep
ar
at
io
n,

pr
es
en
ta
tio

n,
cl
ea
n
up

,f
oo
d
pr
ep

N
EC
.

g
Ca
re

fo
r
an
im
al
s/
pe
ts

(n
ot

ve
te
rin

ar
y)
,a
nd

an
im
al

ca
re

N
EC
.

h
In
cl
ud

es
fin

an
ci
al
m
an
ag
em

en
t,
ho

us
eh
ol
d/
pe
rs
on

al
or
ga
ni
za
tio

n,
m
ai
l,
an
d
em

ai
l,
se
cu
rit
y,
an
d
ho

us
eh
ol
d
m
an
ag
em

en
t
N
EC
.

i
In
te
rio

r
ar
ra
ng

em
en
t,
de
co
ra
tio

n,
re
pa
ir,

bu
ild
/r
ep
ai
r
fu
rn
itu

re
,h

ea
tin

g/
co
ol
in
g,

an
d
in
te
rio

r
m
ai
nt
en
an
ce

N
EC
.

j
Ex
te
rio

r
cl
ea
ni
ng

,r
ep
ai
r,
im
pr
ov
em

en
ts
,d

ec
or
at
io
n,

an
d
ex
te
rio

r
m
ai
nt
en
an
ce

N
EC
.

k
La
w
n,

ga
rd
en
,h

ou
se
pl
an
t,
po

nd
,p

oo
l,
ho

t
tu
b
ca
re
/m

ai
nt
en
an
ce
,a
nd

la
w
n/
ga
rd
en

ca
re

N
EC
,s
el
f-
re
pa
ir/
m
ai
nt
en
an
ce

of
ve
hi
cl
es
,a
nd

ve
hi
cl
e
re
pa
ir
N
EC
,s
el
f-
re
pa
ir/
m
ai
nt
en
an
ce

of
ap
pl
ia
nc
es
,t
oo
ls
an
d

ap
pl
ia
nc
e
re
pa
ir
N
EC
.

CHRONOBIOLOGY INTERNATIONAL 643



Ta
bl
e
5.

(C
on

tin
ue
d)
.

l
Ph

ys
ic
al

ca
re
,
re
ad
in
g
to
,
pl
ay
in
g
w
ith

(n
ot

sp
or
ts
),
ar
ts
/c
ra
ft
s,
pl
ay
in
g
sp
or
ts
,
ta
lk
in
g,

or
ga
ni
za
tio

n/
pl
an
ni
ng

fo
r,
at
te
nd

in
g
ev
en
ts
,
w
ai
tin

g
fo
r,
pi
ck
in
g
up

/d
ro
pp

in
g
of
f,
ho

m
ew

or
k,

sc
ho

ol
m
ee
tin

gs
,

pr
ov
id
in
g
or

ob
ta
in
in
g
m
ed
ic
al

ca
re
,o

th
er

ch
ild

ca
re

N
EC
.

m
Ph

ys
ic
al
ca
re
,p

ro
vi
di
ng

/o
bt
ai
ni
ng

m
ed
ic
al

ca
re
,w

ai
tin

g
fo
r,
pi
ck
in
g
up

/d
ro
pp

in
g
of
f,
or
ga
ni
za
tio

n/
pl
an
ni
ng

fo
r,
ph

ys
ic
al
as
si
st
an
ce
,h

el
pi
ng

ad
ul
ts
N
EC
.

n
Co

ns
um

er
pu

rc
ha
se
s,
pr
of
es
si
on

al
/p
er
so
na
l
ca
re

se
rv
ic
es
,
ho

us
eh
ol
d
se
rv
ic
es
,
go

ve
rn
m
en
t
se
rv
ic
es
/c
iv
ic

ob
lig
at
io
ns
,
so
ci
al
iz
in
g/
re
la
xi
ng

/le
is
ur
e,

at
te
nd

in
g
sp
or
ts
/r
ec
re
at
io
na
l
ev
en
ts
,
re
lig
io
us
/s
pi
rit
ua
l

ac
tiv
iti
es
,v
ol
un

te
er

ac
tiv
iti
es
.

°
Sh
op

pi
ng

(n
ot

gr
oc
er
ie
s/
ga
s)
,s
oc
ia
liz
in
g,

at
te
nd

in
g
pa
rt
ie
s/
re
ce
pt
io
n/
ce
re
m
on

y,
pe
rs
on

al
m
ee
tin

gs
,s
oc
ia
l
ev
en
ts
,r
el
ax
in
g,

to
ba
cc
o/
dr
ug

us
e,

w
at
ch
in
g
te
le
vi
si
on

/m
ov
ie
s,
lis
te
n
to

ra
di
o/
m
us
ic
,p

la
yi
ng

ga
m
es
,c
om

pu
te
ru

se
fo
rl
ei
su
re
,a
rt
s/
cr
af
ts
,c
ol
le
ct
in
g,
ho

bb
ie
s,
re
ad
in
g/
w
rit
in
g
fo
rp

er
so
na
li
nt
er
es
t,
at
te
nd

in
g
pe
rf
or
m
in
g
ar
ts
,m

us
eu
m
s,
m
ov
ie
s/
fil
m
,g
am

bl
in
g,
w
at
ch
in
g
liv
e
sp
or
tin

g
ev
en
ts
,a
tt
en
di
ng

re
lig
io
us

se
rv
ic
es
/e
ve
nt
s,
vo
lu
nt
ee
r
w
or
k,
te
le
ph

on
e
ca
lls

fo
r
le
is
ur
e/
so
ci
al
iz
in
g.

p
G
ro
ce
ry

sh
op

pi
ng

,p
ur
ch
as
in
g
ga
s/
fo
od

,r
es
ea
rc
hi
ng

pu
rc
ha
se
s,
us
in
g
ch
ild
ca
re

se
rv
ic
es
,u

si
ng

ba
nk
in
g/
ot
he
r
fin

an
ci
al
se
rv
ic
es
,u

si
ng

le
ga
ls
er
vi
ce
s,
us
in
g
he
al
th
/m

ed
ic
al
/c
ar
e
se
rv
ic
es
,u

si
ng

re
al
es
ta
te

se
rv
ic
es
,u

si
ng

ve
te
rin

ar
y
se
rv
ic
es
,u

si
ng

pr
of
es
si
on

al
pe
rs
on

al
se
rv
ic
es

(e
.g
.c
le
an
in
g,

cl
ot
hi
ng

re
pa
ir,

m
ea
lp

re
pa
ra
tio

n,
ho

m
e
m
ai
nt
en
an
ce
,l
aw

n/
ga
rd
en

se
rv
ic
es
),
us
in
g
po

lic
e/
fir
e
se
rv
ic
es
,u

si
ng

so
ci
al

se
rv
ic
es
,o

bt
ai
ni
ng

lic
en
se
s,
pa
yi
ng

fin
es
/f
ee
s/
ta
xe
s,
ci
vi
c
ob

lig
at
io
ns
,t
el
ep
ho

ne
ca
lls

to
/f
ro
m

se
rv
ic
e
pr
ov
id
er
s.

q
Tr
av
el

re
la
te
d
to

w
or
ki
ng

an
d
w
or
k-
re
la
te
d
ac
tiv
iti
es
.

r
Tr
av
el
re
la
te
d
to

ea
tin

g/
dr
in
ki
ng

,s
oc
ia
liz
in
g,

at
te
nd

in
g
so
ci
al
ev
en
ts
,r
el
ax
in
g,

le
is
ur
e,
ar
ts
an
d
en
te
rt
ai
nm

en
t,
pa
rt
ic
ip
at
in
g
or

at
te
nd

in
g
sp
or
tin

g/
re
cr
ea
tio

na
le
ve
nt
s,
tr
av
el
re
la
te
d
to

at
te
nd

in
g
re
lig
io
us

ev
en
ts
,t
ra
ve
lr
el
at
ed

to
vo
lu
nt
ee
r
ac
tiv
iti
es
.

s
Tr
av
el
re
la
te
d
to

pe
rs
on

al
ca
re
,h
ou

se
ho

ld
ac
tiv
iti
es
,c
ar
in
g
fo
r/
he
lp
in
g
ho

us
eh
ol
d
an
d
no

n
ho

us
eh
ol
d
in
di
vi
du

al
s,
tr
av
el
re
la
te
d
to

ed
uc
at
io
n,
tr
av
el
re
la
te
d
to

co
ns
um

er
pu

rc
ha
se
s,
tr
av
el
re
la
te
d
to

us
in
g

fin
an
ci
al
,b

an
ki
ng

,o
r
le
ga
ls
er
vi
ce
s,
tr
av
el
re
la
te
d
to

us
in
g
re
al
es
ta
te

se
rv
ic
es
,t
ra
ve
lr
el
at
ed

to
us
in
g
m
ed
ic
al
,p

er
so
na
l,
he
al
th

se
rv
ic
es
,t
ra
ve
lr
el
at
ed

to
us
in
g
ho

us
eh
ol
d,

la
w
n/
ga
rd
en
,o

r
m
ai
nt
en
an
ce

se
rv
ic
es
,t
ra
ve
lr
el
at
ed

to
us
in
g
go

ve
rn
m
en
t
se
rv
ic
es
,t
ra
ve
lr
el
at
ed

to
ci
vi
c
ob

lig
at
io
ns
.

*
Si
gn

ifi
ca
nt

di
ffe

re
nc
e
in

m
ea
n
nu

m
be
r
of

ac
tiv
ity

ep
is
od

es
in

24
-h
ou

r
pe
rio

d
(0
40
0–
04
00
)
be
tw
ee
n
M
JH

an
d
SJ
H
,p

<
0.
05
.

644 H. R. MARUCCI-WELLMAN ET AL.



errors and accidents (Van Dongen et al., 2003;
Kantermann et al., 2010; Williamson et al., 2011).
This lack or recuperative rest may compromise the
safety of not only themselves but also the safety of
those around them. Additionally, short sleep dura-
tion is related not only to safety outcomes, but is
also linked to increases in all-cause mortality
(Cappuccio et al., 2010) and several chronic dis-
ease outcomes, such as diabetes (Gottlieb et al,
2005), hypertension (Gangwisch et al., 2006), car-
diovascular disease (Ayas et al., 2003) and
increases in BMI (Lombardi et al., 2012).

Proportionally, more MJHs than SJHs work
long hours and late at night, highlighting the
cumulative effect of multiple factors related to
loss of sleep for MJHs. For instance, using the
model coefficients in Table 3, a male MJH working
two jobs in a 24-hour period, beginning the first
job in the morning and the other late at night, and
working greater than 12 hours that day, will sleep
approximately 2.3 hours less than a regularly
scheduled SJH, working between 0900 hours and
1700 hours. MJHs are more likely to adopt the
unusual work schedule presented in this example
than SJHs, are more likely to experience schedule

constraints and, therefore, may have compounding
sleep deficits resulting in chronically less sleep.

The finding that sleep deficits remained for
male MJHs compared with SJHs, even after con-
trolling for many covariates related to reduced
sleep, merits further attention. We were able to
also explore the fragmentation and accumulation
of activities over the 24-hour period. We found
that MJHs had a higher frequency of work activity
episodes, associated with a significantly higher fre-
quency of travel for work activity episodes, and a
lower frequency of leisure activity episodes
throughout the day. While this analysis was
based on counts alone with no time component,
in our prior study we found similar results based
on duration of time – for example the mean dura-
tion of time spent in leisure activities was also
significantly lower for MJHs compared with SJHs
(Marucci-Wellman et al., 2014). The findings pre-
sented here may suggest the potential for the accu-
mulation or fragmenting of the non-leisure
activities throughout the day to have an additional
impact on sleep and leisure. The lack of substantial
rest in-between jobs, and fewer leisure activities
overall, combined with more travel for work and

Table 6. Mean time available between jobs, participation and duration in sleep between jobs and overall number of activities
conducted between jobs: MJHs working both jobs on diary day.

Mean duration (hours)
between jobs Mean sleep duration (hours) between jobsa

Number of activities
conducted between

jobs

Workers (Wgt n) Mean 95% CI Workers (Wgt n) % Mean 95% CI n 95% CI

All Workers 3 753 007 2.02 (1.88, 2.16) 307 960 8.21 3.33 (2.84, 3.81) 4.31 (4.07, 4.55)
Diary Day is WeekEnd (Sa–Su) 419 826 2.70 (2.32, 3.07) 64 286 15.31 3.27 (2.25, 4.28) 4.90 (4.17, 5.64)
Diary Day is WeekDay (M–F) 3,333 181 1.94 (1.79, 2.08) 243 673 7.31 3.34 (2.78, 3.9) 4.24 (3.98, 4.49)
Male 2 101 937 1.98 (1.78, 2.19) 183 286 8.72 3.64 (3.02, 4.25) 3.96 (3.65, 4.26)
Female 1 651 070 2.07 (1.89, 2.25) 124,673 7.55 2.87 (2.16, 3.58) 4.76 (4.39, 5.12)

aAnalyses include only workers who reported sleeping between jobs.

Table 7. Ten most frequent activities and mean duration time spent (minutes) in each activity between jobs for MJHs working both
primary and other jobs on diary day.

% of Activities Mean duration (minutes) 95% CI

All activities 100.0 36 (35, 37)
Travel related to working 25.4 28 (26, 30)
Eating and drinking 8.9 35 (32, 38)
Washing, dressing and grooming oneself 6.9 25 (23, 28)
Travel related to shopping (except grocery shopping) 4.0 20 (17, 23)
Television and movies (not religious) 3.6 74 (66, 82)
Food and drink preparation 3.4 28 (25, 31)
Socializing and communicating with others 3.3 45 (37, 52)
Travel related to eating and drinking 2.4 20 (16, 24)
Travel related to caring for and helping hh children 2.3 26 (21, 31)
Sleeping 2.2 199 (170, 228)
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work at night, especially if repeated for several
days or weeks, may result in less sleep and reduced
sleep quality for these workers, leading to fatigue
and increased risk of adverse safety outcomes.

We also found that when working both primary
and other jobs in a 24-hour period, workers had
very little break time in-between jobs, about 2
hours on average. Very few workers slept during
this time period and when they did sleep, it was
only for a short duration. Instead, many workers
spent time traveling from one job to another,
among other activities (besides rest or sleep)
between jobs. A large proportion of this group
was also working late at night (33.5% MJHs work-
ing both primary and other jobs compared with
12.9% SJHs, data not shown) when most people
are sleeping.

In addition, while mean sleep duration on a
weekend day was always longer than on a week-
day, male MJHs working both their primary and
other jobs on a weekend day had the largest reduc-
tion in sleep time compared with SJHs. Weekends
and non-workdays are often a time when workers
retreat back to their natural sleep–wake times. The
finding of a further reduction in sleep on weekend
days for males working both primary and other
jobs in a 24-hour period may reflect a possible
move toward a state of chronic sleep reduction.

Female MJHs working only their primary job on
a weekday (44% of all female MJHs) also had sta-
tistically significant reduced sleep time compared
with female SJHs, after controlling for other vari-
ables related to sleep time. However, for the other
female MJH diary groups, sleep time was not sig-
nificantly different than SJHs in the multivariate
model, indicating that the crude loss of sleep time
(e.g. approximately 0.58 hours less sleep for females
working both jobs on a weekday compared with
SJHs) may be due to lack of statistical power or a
stronger association of other factors related to sleep
time in the model – such as working late at night.
Females in general sleep more time than males,
while working less in the traditional sense (with
more part-time work), but are the primary care-
takers of the family, engaging more in housework
and caretaking activities (Burgard & Ailshire, 2013).
In our study, females accumulated on average 1.6
times more of these activities over a 24-hour period
compared to males.

We have become a 24/7 working time society
without fully understanding the effects on workers’
health and safety and public safety. Shifts in the
economy (e.g. the recent recession) have forced
many workers out of full-time jobs, or their earn-
ings devalued (i.e. they have not had inflationary
increases in pay). In order to make the earnings
they were accustomed to prior to the recession,
they may engage in more work, sacrificing time
that normally would have been spent sleeping. We
now know that workers who work multiple jobs,
and especially those working long hours at odd
times of the day, are going to sleep significantly
less than SJHs and are, therefore, more likely to
end up chronically sleep deprived which is known
to result in errors or accidents in addition to other
health consequences. Yet individuals may not rea-
lize when they are experiencing sleep deprivation
at the level where performance degrades and risks
are elevated. Consequently, they are not likely to
reduce risk on their own by scheduling work bet-
ter so they can sleep more (Van Dongen et al.,
2003).

Benefits and limitations

The ATUS is the largest annual survey of daily
activities in the United States. It is strategically
designed to report nationally representative time
use for each day of the week and year and does not
rely on a proxy response, which is important for
reporting of certain activities that may not be as
prominent or easily defined by others in a house-
hold, such as sleep time. Using this rich data
source, we were able to effectively compare sleep
duration for workers who work in multiple jobs to
those who work in one job during the week, and to
explore episodes of daily non-work activities in-
between work episodes. Finally, the ATUS pro-
vides data pooled over many years, which stream-
lines the analyses, and includes weights that are
comparable across years.

However, due to the structure of the survey, our
findings were limited to work and sleep in only
one 24-hour period. We could not determine the
weekly representation of time use for MJHs. That
is, some MJHs may have been working in multiple
jobs for several days over a one-week period, but
were surveyed on a day when they did not work,
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and yet others may only work part time on alter-
nating days in different jobs over the week. We
anticipate that these two very different weekly
work schedules would yield different patterns of
daily activities which we were not able to study
and could result in different sleep patterns.
Additionally, sleep episodes could be very different
from one day to another over a one-week period.
There was no way for us to explore this using the
24-hour time frame of this survey.

Also while the total sleep duration represents the
sum of the duration of all sleep episodes over a 24-
hour period, because of the way the data are col-
lected, we cannot truly identify whether an indivi-
dual’s total sleep time in a 24-hour period was
comprised of one continuous sleep or separate epi-
sodes of sleep. The diary data are collected over a
24-hour period which begins at 0400 hours the day
of the survey and retrospectively collects informa-
tion on all activities 24 hours before that, i.e. 0400
to 0400. Since most people are sleeping at 0400 –
even if they have a good long continuous sleep
every night (e.g. 2200 to 0600) – the 24-hour sleep
recorded in the ATUS diary data will appear as two
fragmented episodes, e.g. 0400–0600 and
2200–0400 and these amounts contribute to two
separate days’ sleep instead of one continuous sleep.

However, since the ATUS data do provide the
full duration of the last activity episode (even if it
extends past 0400 hours), we were able compare
the duration of the last episodes of sleep that
occurred on a diary day between MJH and SJH
and found similar reductions in sleep for MJHs
compared with SJHs. However, we can only pre-
sent this information for workers who were sleep-
ing for their last activity recorded in the diary.

Finally, the representativeness of the findings
may be compromised due to ATUS low response
rates (53–57%) and ATUS sleep time is likely an
overestimate compared with other studies due to
the inclusion of certain pre- and post-sleep activ-
ities in the grouped lexicon (e.g. time spent falling
asleep, waking up) (Basner et al., 2007). Related to
this, self-reported sleep time has been reported to
overestimate sleep time (Lombardi et al., 2010)
and those who do not have time to sleep (or
those sleeping the least) may be less likely to
volunteer to be interviewed, which also would
contribute to an overestimate of sleep.

Conclusion

We have shown here that MJHs engage in signifi-
cantly less sleep than SJHs. Duration of work
hours and time of day working and duration of
travel for work may not be the only factors to
consider when understanding if MJHs are able to
fit in enough recuperative rest from their busy
schedule.

Employment in the United States has changed
dramatically over the last few decades and there is
reason to believe that many workers may adopt
multiple jobs to increase earnings. However, with-
out guidance on how to safely schedule the addi-
tional workload, adopting another job is likely to
reduce sleep time and may put workers and the
public at higher risk of fatigue-related adverse
safety events leading to injury.

Acknowledgments

The authors would like to thank Santosh Verma, Tin-Chi Lin
and Melanye Brennan for their important contributions to a
prior paper which helped structure the comparisons between
the work-diary groups using the American Time Use Survey
data, William Horrey and Mary Lesch for insightful reviews
and Peg Rothwell for editorial input on the final article.

Declaration of interest

The authors declare they have no financial or personal rela-
tionships with other people or organizations that inappropri-
ately influenced their work.

References

Akerstedt T. (2003). Shift work and disturbed sleep/wakeful-
ness. Occup Med (Lond). 53:89–94.

Arlinghaus A, Lombardi DA, Courtney TK, Christiani DC,
Folkard S, Perry MJ. (2012). The effect of rest breaks on time
to injury: A study on work-related ladder-fall injuries in the
United States. Scand J Work Environ Health. 38(6):560–67.

Ayas NT, White DP, Manson JE, Stampfer MJ, Speizer FE,
Malhotra A, Hu FB. (2003). A prospective: Study of sleep
duration and coronary heart disease in women. Arch.
Intern. Med. 163:205–209.

ATUS. (2015). American Time Use Survey User’s Guide:
Understanding ATUS 2003 to 2014. http://www.bls.gov/
tus/atususersguide.pdf: Bureau of Labor Statistics, U.S.
Department of Labor.

Basner M, Fomberstein KM, Razavi FM, Banks S, William
JH, Rosa RR, Dinges DF. (2007). American Time Use

CHRONOBIOLOGY INTERNATIONAL 647

http://www.bls.gov/tus/atususersguide.pdf:
http://www.bls.gov/tus/atususersguide.pdf:


Survey: Sleep time and its relationship to waking activities.
Sleep. 30:1085–95.

Basner M, Spaeth AM, Dinges DF. (2014). Sociodemographic
characteristics and waking activities and their role in the
timing and duration of sleep. Sleep. 37:889–906.

Billitteri T. (2010). Middle-class squeeze: Is more government
aid needed? In Issues for debate in sociology: Selections from
CQ researcher. Thousand Oaks, CA: SAGE Publications, pp.
93–117.

BLS, 2005. Workers on flexible and shift schedules in
2004 summary [online]. United States Department of
Labor, Bureau of Labor Statistics Available from: http://
www.bls.gov/news.release/flex.nr0.htm [accessed 9/1/
2015].

BLS, 2014. American Time Use Survey Activity Lexicon
2003–13 [online]. U.S. Bureau of Labor Statistics.
Available from: http://www.bls.gov/tus/lexiconnoex0313.
pdf [accessed 9 Dec. 2015].

Burgard SA, Ailshire JA. (2013). Gender and time for sleep
among U.S. Adults. Am Sociol Rev. 78:51–69.

Bush AM, McKee SE, Bunn TL. (2013). Multiple jobholder
mortality patterns in Kentucky: An examination of occu-
pational fatalities. Am J Ind Med. 56:881–88.

Cappuccio FP, D’Elia L, Strazzullo P, Miller MA. (2010).
Sleep duration and all-cause mortality: A systematic
review and meta-analysis of prospective studies. Sleep.
33:585–92.

Caruso CC, Bushnell T, Eggerth D, Heitmann A, Kojola B,
Newman K, Rosa RR, Sauter SL, Vila B. (2006). Long
working hours, safety, and health: Toward a national
research agenda. Am J Ind Med. 49:930–42.

Dembe AE, Erickson JB, Delbos RG, Banks SM. (2005). The
impact of overtime and long work hours on occupational
injuries and illnesses: New evidence from the United
States. Occup Environ Med. 62:588–97.

Duffy JF, Cain SW, Chang A-M, Phillips AJK, Münch MY,
Gronfier C, Wyatt JK, Dijk D-J, Wright Jr KP, Czeisler CA.
(2011). Sex difference in the near-24-hour intrinsic period
of the human circadian timing system. Proc Natl Acad Sci
U S A 108:15602–608.

Folkard S. (1997). Black times: Temporal determinants of
transport safety. Accident Anal Prev. 29:417–30.

Folkard S, Lombardi DA. (2006). Modeling the impact of the
components of long work hours on injuries and “acci-
dents”. Am J Ind Med. 49:953–63.

Folkard S, Lombardi DA, Tucker PT. (2005). Shiftwork:
Safety, sleepiness and sleep. Ind Health. 43:20–23.

Folkard S, Tucker P. (2003). Shift work, safety and produc-
tivity. Occup Med (Lond). 53:95–101.

Gangwisch JE, Heymsfield SB, Boden-Albala B, Buijs RM,
Kreier F, Pickering TG, Rundle AG, Zammit GK,
Malaspina D. (2006). Short sleep duration as a risk factor
for hypertension: Analyses of the first National Health
and Nutrition Examination Survey. Hypertension.
47:833–39.

Gottlieb DJ, Punjabi NM, Newman AB, Resnick HE, Redline
S, Baldwin CM, Nieto FJ. (2005). Association of sleep time

with diabetes mellitus and impaired glucose tolerance.
Arch Intern Med. 165:863–67.

Hipple SF. (2010). Multiple jobholding during the 2000s.
Monthly Labor Rev. 133:21–32.

Kantermann T, Juda M, Vetter C, TRoenneberg T. (2010).
Shift-work research: Where do we stand, where should we
go? Sleep Biol Rhythms. 8:95–105.

Kimmel J, Conway KS. (1995). Who moonlights and why?
Evidence from the SIPP. Kalamazoo, MI, Upjohn Institute
Working Paper No. 95–40.

Kopp M. (1977). Multiple jobholders, May 1976.
Washington, DC: Bureau of Labor and Statistics (DOL),
Special Labor Force Report 194.

Lombardi DA, Folkard S, Willetts JL, Smith GS. (2010). Daily
sleep, weekly working hours, and risk of work-related
injury: US National Health Interview Survey (2004–
2008). Chronobiol Int. 27:1013–30.

Lombardi DA, Jin K, Vetter C, Courtney TK, Folkard S,
Arlinghaus A, Liang Y, Perry MJ. (2014). The impact of
shift starting time on sleep duration, sleep quality, and
alertness prior to injury in the People’s Republic of
China. Chronobiol Int. 31:1201–1208.

Lombardi DA, Wirtz A, Willetts JL, Folkard S. (2012).
Independent effects of sleep duration and body mass
index on the risk of a work-related injury: Evidence from
the US National Health Interview Survey (2004–2010).
Chronobiol Int. 29:556–64.

Luckhaupt SE. (2012). Short Sleep Duration AmongWorkers—
United States, 2010. Morbid Mort Weekly Rep (MMWR).
61:281–85.

Marucci-Wellman H, Willetts JL, Lin T-C, Brennan MJ,
Verma SK. (2013). Are multiple job holders at increased
risk of injury? Findings from the national health interview.
In. Annual Meeting and Exposition (APHA) 141st
American Public Health Association. Boston, MA.

Marucci-Wellman HR, Lin TC, Willetts JL, Brennan MJ,
Verma SK. (2014). Differences in time use and activity
patterns when adding a second job: Implications for health
and safety in the United States. Am J Public Health.
104:1488–1500.

McMenamin TM. (2007). A time to work: Recent trends in
shift work and flexible schedules. Monthly Labor Rev. 130.

Polvika AE. (1996). Contingent and alternative work arrange-
ments, defined. PDF available online at http://www.bls.
gov/mlr/1996/10/art1full.pdf>. Monthly Labor Review.
October:3–9.

Presser HB, Gornick JC. (2005). The female share of weekend
employment: A study of 16 countries. Monthly Labor Rev.
128:41–53.

Roenneberg T, Kuehnle T, Juda M, Kantermann T,
Allebrandt K, Gordijn M, M. M. (2007). Epidemiology of
the human circadian clock. Sleep Med Rev. 11.

Smith L, Folkard S, Poole C. (1994). Increased injuries on
night shift. Lancet. 344:1137–39.

Tankersley J. (2014). The Devalued American Worker. In.
Washington Post http://wwwwashingtonpostcom/sf/
business/2014/12/14/the-devalued-american-worker/.

648 H. R. MARUCCI-WELLMAN ET AL.

http://www.bls.gov/news.release/flex.nr0.htm
http://www.bls.gov/news.release/flex.nr0.htm
http://www.bls.gov/tus/lexiconnoex0313.pdf
http://www.bls.gov/tus/lexiconnoex0313.pdf
http://www.bls.gov/mlr/1996/10/art1full.pdf
http://www.bls.gov/mlr/1996/10/art1full.pdf
http://wwwwashingtonpostcom/sf/business/2014/12/14/the-devalued-american-worker/
http://wwwwashingtonpostcom/sf/business/2014/12/14/the-devalued-american-worker/


Tilly C. (1991). Reasons for the continuing growth of part-
time employment. PDF available online at ≤http://www.
bls.gov/OPUB/MLR/1991/03/art2full.pdf>. Monthly Labor
Review. March:10–18.

Van Dongen HP, Maislin G, Mullington JM, Dinges DF.
(2003). The cumulative cost of additional wakefulness:
Dose-response effects on neurobehavioral functions
and sleep physiology from chronic sleep restriction
and total sleep deprivation. Sleep. 26:117–26.

Vetter C, Fischer D, Matera JL, Roenneberg T. (2015).
Aligning work and circadian time in shift workers
improves sleep and reduces circadian disruption. Curr
Biol. 25:907–11.

Weil D. (2014). The Fissured Workplace: Why Work Became
So Bad for So Many and What Can Be Done to Improve It.
Cambridge, MA: Harvard University Press.

Williamson A, Lombardi DA, Folkard S, Stutts J, Courtney
TK, Connor JL. (2011). The link between fatigue and
safety. Accident Anal Prev. 43:498–515.

Wilpert B. (2009). Impact of globalization on human work.
Safety Sci. 47:727–32.

Wirtz A, Nachreiner F, Rolfes K. (2011). Working on
Sundays–effects on safety, health, and work-life balance.
Chronobiol Int. 28:361–70.

Wittmann M, Dinich J, Merrow M, T. R. (2006). Social jetlag:
Misalignment of biological and social time Chronobiol Int.
23:497–509.

Zierold KM, Appana S, Anderson HA. (2011). School-sponsored
work programs: A first look at school-sponsored work pro-
grams: A first look at differences in work and injury outcomes
of teens enrolled in school-to-work programs compared to
other-working teens. Occup Environ Med. 68:818–25.

CHRONOBIOLOGY INTERNATIONAL 649

http://%2264http://www.bls.gov/OPUB/MLR/1991/03/art2full.pdf
http://%2264http://www.bls.gov/OPUB/MLR/1991/03/art2full.pdf

	Abstract
	Introduction
	Materials and methods
	The American Time Use Survey
	Diary day work-group classification
	Time of day working
	Duration of sleep time
	Duration of work or travel for work on diary day
	Total number of activity episodes
	Additional variables

	Analyses
	Multivariate model of the total daily duration of sleep

	Results
	Sleep duration on diary day
	Unadjusted sleep times
	Adjusted sleep times

	Mean number of activity episodes
	Activities in-between jobs for MJHs working both primary and other jobs on the diary day

	Discussion
	Benefits and limitations

	Conclusion
	Acknowledgments
	Declaration of interest
	References

