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Abstract

Purpose To examine the relation of work type with
health-related quality of life (HRQoL) in healthy workers.
Methods We cross-sectionally examined 4427 (3605 men
and 822 women) healthy workers in Japan, aged
19-69 years. We assessed HRQoL based on scores for five
scales of the SF-36. Multiple regression was applied to
examine the relation of work type (nighttime, shift, day to
night, and daytime) with the five HRQoL norm-based
scores, lower scores of which indicate poorer health status,
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adjusted for confounding factors, including sleeping
duration.
Results  Shiftwork was inversely related to role physical

[regression estimate (/) = —2.12, 95 % confidence inter-
vals (CI) —2.94, —1.30, P < 0.001], general health
(p=-137, 95% CI —2.01, —0.72, P <0.001), role
emotional (f = —1.24, 95% CI —1.98, —0.50, P < 0.001),
and mental health (f = —1.31, 95% CI —2.01, —0.63,
P < 0.001) independent of confounding factors, but not to
vitality. Day-to-nighttime work was inversely related to all
the five HRQoL subscales (Ps 0.012 to <0.001).
Conclusion Shiftwork was significantly inversely related
to four out of the five HRQoL, except for vitality, and day-
to-nighttime work was significantly inversely related to all
five HRQoL, independent of demographic and lifestyle
factors.

Keywords Shift work - Health-related quality of life -
SF-36
Introduction

Shiftwork has long been known to disrupt circadian
rhythm, sleep, and work-life balance [1]. A higher inci-
dence of coronary heart disease, metabolic syndrome,
mental and behavioral disorders, and sleep disturbances has
been observed among shift workers [2-5]. Previous cross-
sectional studies have reported that shiftwork and day-to-
night work strongly impaired quality of life (QOL) [6—12].
However, these studies were mostly done in female nurses,
QOL was not comprehensively evaluated, and important
confounders, such as sleep duration, were not considered.
The main purpose of the present cross-sectional study was
to examine the relationship of work types as an exposure
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Table 1 Characteristics of

participants by group according Type of work Daytime Nighttime Shift Day to night P

to the work type—HIPOP-OHP Characteristics

study 1999-2000
Person N 3094 73 1017 243
Age (years) 42,6 + 8.9 50.8 + 6.8" 379+ 1017 401 £ 9.7° <0.001
% among total women  86.7 0.1% 9.3 3.9 <0.001
Role physical 49.6 £ 9.1 492 +£9.9 481 £ 1117 458 £ 123" <0.001
General health 48.0 + 8.6 492 + 102 462 49237 458 +8.8" <0.001
Vitality 463 + 9.0 492 + 11.6%  45.1 +9.37 439 + 9.6 <0.001
Role emotional 50.1 + 9.3 50.7 + 9.0 49.0 £ 109" 470+ 113" <0.001
Mental health 475+ 9.1 49.9 + 10.0 458 +£ 9.6 44541027 <0.001
BMI (kg/m>)# 22.8 £ 0.1 24404 233 +0.17 234 + 027 <0.001
Alcohol (ml/day) 20.8 +30.0  29.1 +40.3 224 + 353 17.1 £ 26.0 0.012
Ex-smoker (%) 17.5 24.7 15.1 14.8 0.073
Current smoker (%) 60.4 49.3 39.67 50.6% <0.001
IPAQ4 (%) 1.1 4.2% 2.3% 2.5% 0.001
Sleep (h) 640+ 0.85 647 £ 1.09 6.46 + 1.07 6.15+ 1.06"  <0.001

Values are shown as mean + SD or mean £ SE (for BMI). Characteristics of participants by group
according to work type in 4427 Japanese men and women in 1999-2000 are shown. NBS HRQoL was used

BMI body mass index, IPAQ International Physical Activity Questionnaire classification, NBS norm-based

scoring scores

* P <0.05; " P <0.01 compared to daytime work

with health-related QOL (HRQoL) measured with SF-36 as
the outcome-dependent variables adjusted for confounding
factors in a large-scale database of healthy workers in
Japan.

Participants and methods

We analyzed baseline data from the high-risk and
population strategy for occupational health promotion
(HIPOP-OHP) study, the details of which have been de-
scribed elsewhere [13—15]. In brief, the study population
consisted of full-time workers at 12 large-scale companies
throughout Japan in 1999-2000. The present study exam-
ined 4427 participants (3605 men and 822 women), aged
19-69 years (mean + SD 41.6 £ 9.6 years) who under-
went a physical examination and a lifestyle survey. In-
formed consent was obtained from each participant.
Approval for the study was obtained from the Institutional
Review Board of Shiga University of Medical Science for
ethical issues (No. 10-16).

The study protocol was standardized according to the
manual of the HIPOP-OHP research group [13]. The spare
time physical activity of each participant was converted
into metabolic equivalent (MET) minutes/week according
to the International Physical Activity Questionnaire (IPAQ)
[16]. Participants were classified into four classes of phy-
sical activity: class 1-4 at thresholds of 600, 1500, and
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3000 MET minutes/week. Drinkers were defined as those
consuming more than 1.25 ml (1 g) of ethanol a day. The
average alcohol intake (ml) per day was obtained for each
participant [14]. Smoking status was obtained.

Five subscales of SF-36

We used version 2.0 of the SF-36 questionnaire form and
scoring program [17-19]. We used five out of eight sub-
scales that were available in the HIPOP-OHP dataset: role
physical, general health, vitality, role emotional, and
mental health, because the HIPOP-OHP study was basi-
cally conducted for healthy workers with no physical dis-
abilities [13]. Each domain is scored on a scale of 0-100,
with lower scores indicating poorer health status. We used
standardized domain scores using Japanese population
norms to give a mean score of 50 and a standard deviation
of 10 [norm-based score (NBS)] [18-20].

The Chi-square test was used to compare dichotomous
variables between the work types, followed by a post hoc
application of logistic analysis compared to the daytime
work. A one-way analysis of variance was used to compare
means between the groups, followed by a post hoc appli-
cation of Dunnett’s test compared to the daytime work
when P < 0.05. Cohen’s d was calculated for effect size
index, when difference in HRQoL was significant com-
pared to daytime work. BMI was standardized by age and
gender, and analysis of covariance was used for



Qual Life Res (2015) 24:2927-2932

2929

results of multiple regression analysis—HIPOP-OHP study 1999-2000

Table 2 Work type and health-related quality of life

Mental health

B

Role emotional

B

Vitality
B

General health

Role physical

Variable

95 % CI

95 % CI

95 % CI

95 % CI

B

95 % CI

4427)

All participants (N

R2

0.038
1.58

—1.317

—2.34"

0.016
0.08
—1.247
—2.56"

0.074

1.71
—0.61
—1.55%

0.054
175

—1.37

—1.47"

0.023
—0.41

—2.117
—3.51"

—0.38, 3.80 —2.32,2.48 —0.60, 3.76
—1.27, 0.05

—0.28, 3.80

—-291, 2.10

Night vs daytime

—2.01, —0.63

—-3.57, —1.12

—1.98, —0.50
—3.88, —1.24

—-2.02, —-0.72

—2.89, —1.34

Shift vs daytime

—2.63, —0.32 —2.74, —0.37

—4.89, —=2.13

Day to night vs daytime

Results of analyses by multiple regression analysis to examine the relation of work type with NBS HRQoL (role physical, role emotional, general health, vitality, and mental health) adjusted for
lifestyle factors and other factors, including age, sex (man = 1, woman = 0), alcohol consumption (ml/day), IPAQ classification (IPAQ2 to [IPAQ4 vs IPAQ1), sleep hours, smoking status (ex-

2 . . .
smoker, current smoker, and never smoker). R~ for regression model, f with 95 % confidence intervals are also shown

Italic values indicate statistical significance at the 5 % level

p regression coefficient, IPAQ International Physical Activity Questionnaire classification

* P <005 TP <001

comparison. Multiple regression was applied to examine
the relation of work type (nighttime, shift, day to night, and
daytime) with the five HRQoL, adjusted for confounders,
including age, sex (man = 1, woman = 0), alcohol con-
sumption (ml/day), IPAQ classification (IPAQ2 to [IPAQ4
vs IPAQI), sleep hours, smoking status (ex-smoker, cur-
rent smoker, and never smoker). Significant interaction
terms with age and gender with other variables (age x ex-
and current smoking in general health, age x IPAQ in
vitality and mental health) were entered. The interactions
between the work type and gender/age were not statisti-
cally significant. Spearman’s correlations between the five
HRQoL and the canonical correlations of background
characteristics associated with the linear combination of
the five subscales of HRQoL were obtained. All P values
were two-sided, and P < 0.05 was considered significant.
All analyses were performed using SAS version 9.4 for
Windows (SAS Institute, Cary, NC).

Results

Among 4427 men and women, 3094 were in daytime work,
73 in fixed night work, 1017 in shiftwork, and 243 in day-
to-night work. With effect size (f): 0.15, power level:
0.80, number of predictors: 6, probability level: 0.05, the
sample size required was estimated to be 97. Characteris-
tics of participants by work type are given in Table 1.
There were fewer women in the groups other than the
daytime work group. The mean age, vitality, and the per-
centages of IPAQ4 were larger in fixed nighttime work
compared to daytime work. The four other HRQoL in fixed
nighttime work were not different compared to daytime
work. Compared to daytime work, the mean age, all five
HRQoL, and the percentage of current smokers in the
shiftwork were lower, while the mean BMI was larger.
Compared to daytime work, the mean age, all five HRQoL,
sleep hours, and the percentage of current smokers in the
day-to-night work group were lower, while the percentages
of IPAQ4 were larger. Percentage of ex-smoker was not
different between four work type groups. Cohen’s ds, ob-
tained when difference in HRQoL was significant com-
pared to daytime work, were between 0.1 and 03. All these
indicated small effect sizes.

The results of multiple regression analysis are shown in
Table 2 and Fig. 1. Fixed night work was related to none
of the five HRQoL scores, as compared to daytime work,
probably due to small number of participants in this group.
Compared to daytime work, shiftwork was significantly
inversely related to role physical, general health, role
emotional, and mental health, but not related to vitality.
Compared to daytime work, day-to-night work was sig-
nificantly inversely related to all five HRQoL scores.
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Fig. 1 Coefficients for five subscales of HRQoL for night vs day; shift vs day; and day-to-nighttime vs day adjusted for covariates and their
associated confidence intervals are shown

Spearman’s correlations between the five HRQoL and  of HRQoL are given in Table 3. Spearman’s correlations
the canonical correlations of background characteristics  between the five HRQoL were good. All the canonical
associated with the linear combination of the five subscales  correlations were statistically significant.
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E;I?éfazosizaergii?;ts and General health Vitality Role emotional Mental health
canonical correlations Spearman’s correlation coefficients
Role physical 0.300 0.323 0.647 0.353
P <0.001 <0.001 <0.001 <0.001
General health 0.497 0.298 0.451
P <0.001 <0.001 <0.001
Vitality 0.366 0.661
P <0.001 <0.001
Role emotional 0.499
P <0.001
Cor Adj Eigenvalue E proportion E cumulative P
Cor
Canonical correlations
1 0.300 0.297 0.099 0.780 0.780 <0.001
2 0.133 - 0.018 0.142 0.922 <0.001
3 0.080 - 0.007 0.051 0.973 <0.001
4 0.058 - 0.003 0.027 1 0.005

Spearman’s correlations and P values between five subscales of HRQoL are shown in the upper panel, and
the canonical correlations of background characteristics associated with the linear combination of the five
subscales of HRQoL are shown in the lower panel

Cor canonical correlation, Adj Cor adjusted canonical correlations, E eigenvalue

Discussion

In the present study, we found that shiftwork was sig-
nificantly inversely related to four out of the five HRQoL,
except for vitality, while day-to-night work was sig-
nificantly inversely related to all five HRQoL, independent
of demographic and lifestyle factors.

Several previous studies showed the effect of shiftwork
on physical and mental health. Coffery et al. [6] showed
overall job performance was lower, and job-related stress
was higher in rotating shift nurses compared to nurses in
other work types. Driesen et al. [7] showed that men and
women involved in shiftwork were associated with a higher
prevalence of depressed mood. Gordon et al. [8] showed
that compared to men working non-variable work sched-
ules, those who were working variable shifts exhibited
higher rates of heavy drinking, job stress, and emotional
problems. On the other hand, Skipper et al. [9] showed that
shiftwork was not significantly related to either nurses’
physical health or mental depression.

Nakata reported that full-time employees working
>10 h per day, sleeping <6 h per day, or reporting insuf-
ficient sleep were positively associated with depression
[10] and risk of workplace injury [11], but inversely as-
sociated with self-rated health scale [12]. He emphasized
that longer working hours with shorter sleep or insufficient
sleep exerted synergistic undesirable associations with the
above conditions. Our analysis included sleep hours, and

we found that day-to-night work was significantly inversely
related to all five HRQoL, compared to daytime work,
independent of sleeping duration. Thus, factors other than
sleep disturbance may be operating in the inverse relation
of day-to-night work with HRQoL.

The disruption of circadian rhythm and impairment of
sleep associated with shiftwork have been shown to gen-
erate physical and mental health problems. Melatonin and
glucocorticoids may be linked to an adverse psychosocial
work environment and to irregular work schedules [21].
Furthermore, social contacts are more difficult to maintain
and familial relationships are impaired due to families’
constant attempts to adapt to changing daily rhythms and
this may interfere with the adaptation to shiftwork and
protect from undesirable outcomes [21].

The strengths of the present study include being
population based, large scale, and multisite with highly
standardized methods. Thus, the findings are likely to be
generalizable to middle-aged Japanese. However, the pre-
sent study has some limitations. First, the present study was
limited by its cross-sectional design. Some workers might
have been left because of a variety of reasons, and thus, the
sample may not be representative. Second, key variables
such as socioeconomic status are missing. Third, the
sample size of women was small. We need further studies
in women with sufficient number of participants. Fourth,
observed differences in HRQoL subscales between work
types were relatively small in relation to the currently
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discussed minimum importance difference for the SF-36
dimensions [22].

In conclusion, shiftwork was significantly inversely re-
lated to four out of five HRQoL, except for vitality, and
day-to-night work was significantly inversely related to all
five HRQoL in a large-scale database of mostly male
healthy workers in Japan, independent of demographic and
lifestyle factors. Wherever possible, these two work types
should be avoided.
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