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Abstract: A daily rest period (DRP; rest taken from daily work during a 24 h period), is essential

to work recovery. This study examined DRPs’ distribution and association with health outcomes
among information technology workers recruited from an internet panel (N=1,811). Participants
completed a web questionnaire examining psychological distress as a primary outcome, along with

non-restorative sleep, fatigue (stress reaction), and work performance. Logistic regression analysis
showed elevated psychological distress when DRP was <12 h (OR: 2.54; 95% CI: 1.47-4.42) and
<11 h (OR: 2.48, 95% CI: 1.17-5.26), although the 95% CI included 1 after adjusting for age, sex,
and working and commuting hours. After the above adjustment, similar associations were found

with non-restorative sleep and fatigue, but not work performance, when DRP was <12 h. These
findings constitute the first analysis of a dose-response relationship between DRP and subjective

health outcomes among white-collar workers.

Key words: Daily rest period, Quick returns, Long working hours, Overtime work, IT workers

Long working hours (LWH) are associated with poor
mental health, sleep conditions and coronary heart dis-
ease!); workers engaging in LWH experience sleep defi-
cits and fatigue which can lead to workplace inefficiency
and experience disruption of family and social activities,
which are important determinants of mental health® .
The European working time directive has set a limit of at
least 11 consecutive hours of rest between shifts within a
24 period® to prevent hazardous long or abnormal work
patterns. This period of rest (daily rest period; DRP), has

*To whom correspondence should be addressed.
E-mail: tsuchiya@h.jniosh.johas.go.jp, m-tsuchi@umin.ac.jp

©2017 National Institute of Occupational Safety and Health

only been studied regarding a limited range of occupa-
tional groups (e.g., shift workers); accordingly, the avail-
able evidence remains inadequate regarding the minimum
necessary DRP duration, including among office workers.
Since the regulation of minimum DRP is expected to be
a preventive measure®, discussions about appropriate rest
periods based on scientific evidence, and data on the asso-
ciation between length of rest hours and health outcomes
are essential. In Japan, the information technology (IT)
industry contains the largest proportion of workplaces in
which at least one employee works >100 hours of over-
time per month (13%; Ministry of Health, Labour and
Welfare, 2015). IT jobs have among the longest working
hours and characteristically include strict deadlines and
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huge productivity requirements; these factors have been
linked to fatigue and sleep problems among IT workers”®.
Therefore, a relatively large proportion of IT workers are
expected to experience short DRPs. We recruited a cohort
of workers employed in diverse IT-related enterprises to
investigate 1-year longitudinal associations between DRP
duration and health outcomes; this article presents cross-
sectional results at baseline.

This study examined weekday DRP distribution and
DRPs’ association with subjective health outcomes (i.c.,
psychological distress primarily and non-restorative sleep,
fatigue (stress reaction), and work performance as second-
ary objectives) among Japanese IT workers in information
technology related jobs, including after adjusting for work-
ing hours and commuting time. This study also examined
the effect of the quality of on- and off-work time on work-
ers’ health outcomes. We hypothesized that workers taking
DRPs of <11 h would show high psychological distress
and other poor outcomes after adjusting for working hours
and commuting time. In addition, we also hypothesized
that the shorter the DRP from the normal DRP, the worse
the psychological distress and all other outcomes.

We conducted an internet-based survey in Octo-
ber, 2015. We aimed to examine 2000 regular full-time
employees working in IT related jobs; this sample size was
chosen in advance to permit retention of a suitable num-
ber of participants at follow-up for longitudinal analysis
(=1,000 participants). Samples were collected from an
online survey panel (MyVoice Communications, Inc.) in
Japan, recruitment was planned to cease after collection of
2,000 participants. Participants individually recorded and
submitted the time they had commenced and ceased work
for the previous 10 consecutive days. Each participant’s
mean DRP was subsequently calculated as the difference
(in minutes) between the participant’s time of commencing
work and ceasing work the previous day. The data collec-
tion period included a Saturday, a Sunday, and a holiday;
accordingly, participants recorded a maximum number of
five DRPs.

The K6 was used to measure psychological distress.
The K6 contains 6 items examining the previous 30 days;
responses use a 5-point scale (0=never, 4=all the time);
higher scores indicate greater psychological distress.
Scores >13 were considered to indicate severe psycho-
logical distress. Non-restorative sleep (NRS) was exam-
ined using the question, “How often do you feel tired upon
awakening in the morning?” Response options were very
rarely, several times a year, once or more a month, once
or twice a week, three times or more a week, and almost
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every day. This symptom was examined instead of sleep
duration because we aimed to examine DRP’s association
with recovery after sleep, rather than its association with
sleep duration, which is inextricably expected to associate
with DRP?. In addition, NRS has more association with
daytime functioning when compared with other insomnia
symptom subtypes'?. Fatigue was operationalized as gen-
eral stress reactions that is assessed by 11 items of 5 sub-
scales (consisting of fatigue, anxiety, depression, loss of
appetite, and poor sleep) from the Brief Job Stress Ques-
tionnaire (BJSQ)'Y, which would be expected to be used
in many workplaces in Japan, because the scale was rec-
ommended by the government for the Stress Check Pro-
gram that is mandated by the Industrial Safety and Health
Law'?. Therefore, using the BJSQ allows wide compara-
bility in the health effect of exposure. The BJSQ has an
acceptable level of internal consistency, test-retest reliabil-
ity, and validity'". The World Health Organization (WHO)
Health and Work Performance Questionnaire (HPQ) is a
reliable and valid self-report questionnaire'® that examines
absenteeism and presenteeism; one item from the HPQ
was used to examine presenteeism (“How would you rate
your overall job performance on the days you worked dur-
ing the past 4 weeks (28 days)?); responses used a scale
ranging from 0 to 10, with higher scores indicating higher
work performance in the previous 4 weeks. Regarding
demographic variables, participants’ sex and age were
recorded. Regarding work-related variables, we recorded
total weekly hours worked in the previous month (1-34,
35-40, 41-50, 51-60, 61-65, 66—70, or >71 hours)
and one-way commute time (29 mins or less, 30 mins—59
mins, 1 h—1 h 29 mins, 1 h 30 mins—1 h 59 mins, 2 h or
more). We also recorded employment status (regular, con-
tract employee, entrusted employee, or dispatched worker
from temporary labor agency) and working hour system
(ordinary labor system, irregular labor system, flex time
system, discretionary labor system, or other). Psychoso-
cial workplace factors were examined using the BJSQ (i.e.,
quantitative workload, job control, and supervisor and
coworker support). We also examined participants’ exer-
cise habits (times per week), smoking status (nonsmoker,
ex-smoker, current smoker), and potential DRP confounds
(i.e., living with children aged <12 years, care provider) as
common mental health status covariates.

The reference mean DRP duration was set in 15 h—15
h 59 minutes, as a 15-hour DRP corresponds to a stan-
dard eight-hour work shift with one hour of lunchtime'®.
Non-restorative sleep was considered present if reported
as occurring >3 times per week. The reference mean total
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Table 1. Participant characteristics and outcomes by DRP group
Mean DRP during weekdays (hours)
“10 10h-10h  11h-1lh 12h-12h  13h-13h  14h-14h  15h-15h 16
_ 59 mins 59 mins 59 mins 59 mins 59 mins 59 mins _
(n=28) (n=55) (n=137) (n=253) (n=379) (n=542) (n=349) (n=68)
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Sex
Male 27 (964) 53 (96.4) 129 (94.2) 233 (92.1) 339 (89.5) 449 (82.8) 272 (77.9) 38 (55.9)
Female 1 (3.6) 2 (3.6) 8 (58 20 (7.9 40 (10.6) 93 (17.2) 77 (22.1) 30 (44.1)
Age
20-29 2 (7.0 3 (5.5) 8 (58 11 (44) 9 (24) 19 (35) 19 (54) 2 (29
30-39 7 (25.0) 8 (14.6) 31 (226) 60 (23.7) 72 (19.0) 117 (21.6) 69 (19.8) 17 (25.0)
40-49 8 (28.6) 22 (40.0) 70 (5L.1) 102 (40.3) 166 (43.8) 213 (39.3) 137 (39.3) 22 (32.4)
50-59 10 35.7) 21 (382) 26 (19.0) 74 (29.3) 122 (322) 169 (312) 96 (27.5) 24 (35.3)
6064 1 (3.6) 1 (1.8 2 (1.5 6 (24) 10 (2.6) 24 (44) 28 (8.0 3 (4.4)
Non-restorative sleep (instances per week)
<3 15 (53.6) 27 (49.1) 86 (62.8) 188 (74.3) 272 (71.8) 412 (76.0) 255 (73.1) 50 (73.5)
>3 13 (464) 28 (50.9) 51 (372) 65 (25.7) 107 (282) 130 (24.0) 94 (269) 18 (26.5)
(Frzzi‘:l(jtf‘fj)sympmms)* 268 (92) 265 (9.0) 251 (86) 229 (76 219 (7.0) 211 (75) 202 (7.8 199 ( 7.4)
Work performance™ 59 (2.1) 54 (21) 56 (17) 58 (1.6) 57 (1.8 59 (17) 58 (18 56 (20

(range: 0—10)

Note. N=1,811; *mean (standard deviation); full information for other variables available on request.

weekly working hours was set to the standard value of
35-40 h. The reference one-way commute time was set at
<0.5 h. Employment status and working hour system were
dichotomized as non-standard or standard (regular), and
fixed (ordinary labor system) or non-fixed, respectively.
Logistic and linear regression analysis was used to calcu-
late ORs for DRP’s association with binary and continuous
health outcomes, respectively, for bivariate and adjusted
models. In addition to a crude bivariate model, two addi-
tional models were constructed to test if the identified
associations were dependent on weekly working hours,
commuting time, sex, or age (Model 2) or on any potential
covariates (Model 3). All statistical analysis was performed
using Stata 14.1 (Stata Corp., College Station TX, USA).
Scientific conclusions and policy decisions should not be
based only on specific p-value thresholds'”; therefore, we
reported and interpreted effect sizes and 95% confidence
intervals (95% CIs) instead of p-values. The ethical com-
mittee of the National Institute of Occupational Safety and
Health reviewed and approved the present study (Number:
H2719). All participants gave web-based informed consent
to complete the survey.

Participants were 1,907 IT related workers. We excluded
participants who did not report all work commencement
and cessation times or reported the same commence-
ment and cessation times for all weekdays (n=35), who
apparently worked a night shift on a weekday (commenc-

ing work at 4 PM or later and ceasing work before 12 PM
the following day or not reporting a work cessation time;
n=27), and who reported less than two DRPs during week-
days (n=34). Questionable responses (that is, a once-off
work commencement or cessation time of 0:00; a once-off
single work cessation time) were excluded pairwise (49
time points). Responses of a single work cessation time
were transformed to an early-morning work cessation time
if the participant worked >51 hours per week (51 time
points) and transformed to an afternoon work cessation
time if the participant worked <51 hours per week (35
time points). Following all exclusions, 1,811 participants
were included in the final analysis.

Table 1 presents distributions of sex, age, and health
outcomes by DRP group (full information available on
request). Participants reporting mean DRPs of <11 h
tended to be male, 50—59 years old, and in standard
employment. Five percent of participants reported mean
DRPs of <11 h (n=83).

High psychological distress was approximately twice
as prevalent among participants reporting mean DRPs of
<12 or <11 h along with frequent non-restorative sleep,
and heightened fatigue; however, work performance
remained constant across each DRP hours (Fig. 1; Table 1).
Regarding logistic regression analysis, participants report-
ing DRPs of 10 h—10 h 59 mins and 11 h—11 h 59 mins
were approximately 1.7 times more likely to report high
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Fig. 1. Prevalence of high psychological distress by DRP duration.

n=1,811; a dotted line is a reference line of 11 hours by the European working time direc-

tive; *numbers of high psychological distress (K6>13); **proportions of high psychological

distress (i.e., K6>13) and 95% confidence intervals in parentheses

psychological distress than participants reporting the ref-
erence DRP duration, including after adjusting for weekly
working hours, commuting time, sex, and age; however,
the corresponding 95% CI included 1 (Table 2). This ratio
was reduced almost to 1 after adjusting for all other exam-
ined covariates. Participants reporting DRPs of <10 h did
not show this association. Additionally, a small peak in
psychological distress was observed among participants
reporting DRPs of 13 h—13 h 59 mins, which remained
after adjusting for confounders. In Model 2 and compared
with the reference DRP duration, participants report-
ing DRPs of 10 h—10 h 59 mins were approximately 2.5
times more likely to report frequent non-restorative sleep
and reported greater mean fatigue by 3.5 points. The same
patterns of associations were observed among participants
reporting DRPs of 11 h—11 h 59 mins and <10 h, although
the confidence interval included 1 regarding non-restor-
ative sleep. The association between DRP and fatigue was
reduced to near 0 after adjusting for all other covariates.
All 95% CIs for reported work performance included 0;
however, work performance was consistently impaired by
approximately 0.4 points only among participants report-
ing 10 h—10 h 59 mins DRPs after adjusting for each set
of covariates.

The present results indicate that approximately 1 in
22 Japanese IT workers experience mean DRPs of <11
h between weekdays over 10 consecutive days. Workers

experiencing DRPs of <11 and <12 h were more likely to
show high psychological distress. These associations were
not independent of working and commuting time or demo-
graphic variables. After adjusting for diverse confound-
ers including health behavior, caring for family members,
and job stress, the associations between short DRP and
high psychological distress got even closer to null. In con-
trast, increased levels of non-restorative sleep and fatigue
were associated with DRP durations of <12 h including
after controlling for age, sex, weekly working hours, and
commuting time. Workers reporting DRPs of 10 h—10 h
59 mins showed the greatest impairment in work perfor-
mance; however, the relevant 95% CI included 0.

In contrast with our hypothesis, participants reporting
DRPs of <12 h were most likely to show high psychologi-
cal distress; however this association’s strength decreased
at <10 h. Workers experiencing poor mental health may
be unable to tolerate very short DRPs; these workers may
therefore have been preferentially selected out of the group
experiencing DRPs of <10 h, resulting in an artificially
reduced strength of association between psychological dis-
tress and DRP duration at very low duration values. Addi-
tionally, adding age, sex, weekly working hours, and com-
muting time into the model reduced ORs between DRP
duration and psychological distress, suggesting that those
factors explained the apparent increase in psychological
distress among workers reporting DRPs <12 h.
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Table 2. DRP’s association with psychological distress, non-restorative sleep, stress symptoms, and work perfor-

mance
Model 1 Model 2 Model 3
Estimate™ 95% CI Estimate™ 95% CI Estimate™ 95% CI
Psychological distress
DRP duration (h)
<10 2.15  (0.77,6.05) 1.35  (0.44,4.16) 0.72  (0.20,2.51)
10 h—10 h 59 mins 248  (1.17,5.26) 1.74  (0.74,4.10) 096  (0.37,2.51)
11 h—11 h 59 mins 254 (147,4.42) 1.86  (0.96, 3.58) 1.30  (0.63,2.69)
12 h—12 h 59 mins 0.99  (0.56,1.74) 0.88  (0.47,1.63) 0.59  (0.30,1.17)
13 h—13 h 59 mins 1.54  (0.96, 2.46) 1.51 (0.89, 2.55) 1.34  (0.76, 2.35)
14 h—14 h 59 mins 0.96  (0.60, 1.54) 1.00  (0.61, 1.64) 093  (0.55,1.58)
15 h—15h 59 mins (ref) (ref) (ref)
>16 096  (0.38,2.39) 0.83  (0.32,2.12) 0.78  (0.28,2.17)
Non-restorative sleep
DRP duration (h)
<10 235 (1.08,5.13) 2.17  (0.94,5.03) 1.70  (0.70, 4.14)
10 h—10 h 59 mins 2.81  (1.58,5.02) 254 (1.33,4.84) 1.72 (0.87,3.41)
11 h—11 h 59 mins 1.61  (1.06, 2.45) 1.60  (0.98,2.61) 1.24  (0.74,2.08)
12 h—12 h 59 mins 094  (0.65,1.36) 0.98  (0.65, 1.47) 0.80  (0.52,1.23)
13 h—13 h 59 mins 1.07  (0.77,1.48) 1.13  (0.79, 1.63) 0.99  (0.68, 1.44)
14 h—14 h 59 mins 086  (0.63,1.16) 0.91 (0.66, 1.26) 0.87  (0.62,1.23)
15 h—15h 59 mins (ref) (ref) (ref)
>16 098  (0.54,1.76) 0.84 (046, 1.54) 0.84  (0.44,1.58)
Fatigue (stress symptoms)
DRP duration (h)
<10 6.61 (3.67, 9.56) 339 (0.33, 6.46) 093  (—1.88,3.73)
10 h—10 h 59 mins 625 (4.07,8.42) 346  (1.13,5.78) 0.64  (—1.50,2.79)
11 h—11 h 59 mins 486  (3.35,6.37) 226 (0.57,3.95) 038  (—1.19, 1.95)
12 h—12 h 59 mins 270 (1.47,3.94) 1.18  (—0.16,2.51) -025 (—1.49,0.99)
13 h—13 h 59 mins 1.72  (0.61,2.83) 0.58  (—0.62,1.78) -047  (—1.57,0.64)
14 h—14 h 59 mins 0.87  (—0.15,1.90) 044  (-0.62,1.49) 0.12  (—0.85,1.08)
15 h—15h 59 mins (ref) (ref) (ref)
>16  —-034  (—2.33,1.65) -048  (—2.47,1.50) -0.33 (—2.14,1.48)
Work performance
DRP duration (h)
<10 0.08  (—0.60,0.76) 0.16  (—0.57,0.88) 0.24  (-0.43,0.92)
10h—10h 59 mins  —0.41 (—0.91, 0.09) -038  (—0.93,0.17) -036  (—0.88,0.15)
11h-11h59mins  —0.14  (-0.49,0.21) -0.10  (—0.50,0.29) -0.15  (-0.53,0.22)
12 h—12 h 59 mins 0.06  (—0.23,0.34) 0.04  (-0.28,0.35) 0.03  (—0.26,0.33)
13h—13h359mins  —0.07 (-0.33,0.19) —-0.11 (—0.39,0.17) -0.14  (-0.41,0.12)
14 h—14 h 59 mins 0.08  (—0.16,0.31) 0.03  (-0.21,0.28) 0.00  (—0.23,0.23)
15 h—15h 59 mins (ref) (ref) (ref)
>16  —-0.21 (—0.67,0.24) -0.13  (-0.60, 0.34) -024  (—0.68,0.19)

Note. n=1,811; *Estimates are odds ratios for psychological distress and non-restorative sleep, and coefficients of linear
regression for fatigue and work performance; odds ratios in bold do not include 1; linear regression coefficients in bold
do not include 0; Model 1, bivariate model without any covariates; Model 2, added covariates were age (continuous), sex,
weekly working hours and commuting time, Model 3, added covariates (relative to model 2) were employment status,
working schedule, exercise (continuous), smoking, having children, caregiving, quantitative workload (continuous), con-
trol (continuous), supervisor support (continuous), and coworker support (continuous)

When DRP was less than 12 h, non-restorative sleep  ner, including after adjusting for age, sex, weekly working
was found to increase. More clear results were obtained for ~ hours, and commuting time. These results resemble those
fatigue, this symptom elevated in a DRP dependent man-  of previous studies examining shift workers® '), although
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they used a general measure of sleep problems rather than
the NRS. Nonetheless, DRP’s association with non-restor-
ative sleep and fatigue was mostly attenuated after adjust-
ing for all examined potential covariates (i.e., in Model 3),
suggesting that the examined covariates importantly influ-
ence DRP duration’s effect on sleep and fatigue. DRP dura-
tion was observed to be weakly associated with reported
work performance, although the relevant CI included 0.
Notably, this association remained largely stable after
adjusting for all covariates. Future research should further
examine short DRPs’ effect on work performance. The dif-
ference of association with DRP among health outcomes
may be attributed to the nature of the phase of cumulated
fatigue by each individual and to the tolerability to the
short DRP?. As noted above, workers with high psycho-
logical distress, which is thought of as the most severe
health outcome in our study, may be unable to tolerate
short DRP; most workers with relatively mild symptoms
such as NRS or fatigue and low work performance, that is
healthy workers, could in contrast continue to engage in
short DRP.

This study has the following limitations. First, workers
with consistently short DRPs and poor mental health may
have been less common among the online survey panel’s
members or less likely to participate in an online survey,
making the sample potentially less representative of IT
related workers in general. Additionally, among partici-
pants who completed the survey, poor mental health may
have made participants more likely to work less, resulting
in longer DRPs. Second, we measured DRP duration via
self-report, and prolonged exposure to short DRPs may
have reduced participants’ response accuracy regarding
their DRP duration, potentially making DRP reporting less
accurate among participants experiencing shorter DRPs.
Future research should independently and directly measure
participants’ DRP duration, particularly among participants
experiencing short DRPs, and consider that official records
of working hours may be inaccurate due to the prolifera-
tion of unpaid overtime.

To our knowledge, this study is the first to examine
DRP’s dose-response relationship with subjective health
outcomes among white-collar workers, adjusting for work-
ing hours and commuting time. The present results indi-
cate that workers experiencing mean DRP durations of
<12 hours are more likely to experience the possibility of
a small increase in psychological distress, non-restorative
sleep, and fatigue symptoms. This result may call for the
reconfirmation of 11 consecutive hours of rest between
shifts within a 24 period, the criteria developed by The
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European working time directive”. Toward this end, future
research should prospectively examine DRP’s association
with psychological distress, non-restorative sleep, fatigue,
and work performance for promoting the preventive pol-
icy. We believe that our study addresses an important topic
in occupational medicine which serves as a basis for fur-
ther discussion for DRP.
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