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Among all the subjects, 10.3% met the criteria for heavy
drinking (260 g/day), while 24.2% used alcohol to achieve
good sleep. The frequency of heavy drinking among all the
subjects did not differ largely from 7.6% calculated for male
aged 30-59 using the data of the 2009 National Health and
Nutrition Survey (Ministry of Health, Labour and Welfare,
2009). The median alcohol intake was 13.0 g/day (25th and
75th percentile, 0.6 and 31.7 g/day). A significantly higher
proportion (29.3%) of shift workers who worked at night
reported that they used alcohol to achieve good sleep com-
pared with day workers (21.9%) and shift workers who did
not work at night (12.8%). However, the median alcohol
intake per day did not vary significantly among the three
groups. Likewise, although the frequency of heavy drinking
was highest among shift workers who worked at night
(13.0%), there was no significant difference in the frequency
of heavy alcohol consumption among the three groups.

A multiple logistic regression analysis (Table 2) demon-
strated that smoking habit (ex-smoker, odds ratio (OR) 2.32

Table 2. Relationship between potential risk factors and heavy drinking
(alcohol intake >60 g/day)

OR (95% CI) P

Age group (years)

35-39 1

4044 0.93 (0.44-1.97) 0.849

45-49 1.49 (0.79-2.81) 0.223

50-59 131 (0.69-2.49) 0.413
Working schedule

Daytime 1

Shift work without night work 0.64 (0.24-1.69) 0.364

Shift work with night work 1.52 (0.95-2.41) 0.078
Sleep quality

Well 1

Poor 1.27 (0.81-2.01) 0.292
Smoking

Never 1

Ex 2.32 (1.15-4.68) 0.018

Current 2.85 (1.56-5.19) 0.001
Medication for hypertension

No 1

Yes 3.39 (1.82-6.30) <0.001
Medication for dyslipidemia

No 1

Yes 0.57 (0.19-1.76) 0.33
Medication for diabetes

No 1

Yes 0.18 (0.02-1.49) 0.107

Multiple logistic regression analysis.
All independent variables were entered into the model at once.

[95% CI, 1.15-4.68]), current smoker (OR 2.85 [95% CI,
1.56-5.19]) and medication for hypertension (OR 3.39 [95%
CI, 1.82-6.30]) significantly increased the odds of heavy
drinking. In contrast, work schedule and sleep quality were
not associated with heavy drinking.

Table 3 presents the findings of an analysis assessing the
correlation between work schedule, sleep quality during the
past one month and heavy drinking. After adjusting for age,
the odds of heavy drinking among workers who engaged in
night shift work and had poor sleep quality was significantly
increased (OR 2.17 [95% CI, 1.20-3.93]) compared with
day workers who slept well. The elevated odds of heavy
drinking observed among night shift workers was not attenu-
ated after adjusting for potential confounding factors, includ-
ing smoking and the use of medication for hypertension,
dyslipidaemia or diabetes mellitus. Conversely, day workers
and shift workers who did not work at night were not at
increased odds of heavy drinking even when they experi-
enced poor sleep quality.

DISCUSSION

This cross-sectional survey investigated the correlation
between shift-work-related sleep problems and heavy drink-
ing. Our study did not reveal any differences between day
workers and shift workers in the volume of alcohol con-
sumed or the frequency of heavy drinking. However, when
sleep problems were taken into account, shift work appeared
to be related to alcohol consumption. Shift workers who
engaged in night work consumed alcohol to achieve good
sleep more frequently than day workers. The ORs for heavy
drinking among night shift workers who suffered from poor
sleep quality were significantly higher compared with day
workers who did not experience sleep problems. However,
the effects of sleep problems on heavy drinking were not
evident among day workers and shift workers who did not
work at night. Our study suggested that shift workers who
engaged in night work and had difficulties in adapting to
their work schedule used alcohol as a sleep aid more fre-
quently, which in turn led to a higher frequency of heavy
drinking.

Although previous studies have evaluated the relationship
between shift work and alcohol consumption, none had
investigated the correlation between shift-work-related sleep
problems and alcohol consumption. Moreover, previous
studies comparing alcohol consumption in day workers and
shift workers have obtained inconsistent findings. Although

Table 3. ORs of heavy drinking (alcohol intake >60 g/day) among groups by work schedule and sleep quality

Cases Age-adjusted model Fully adjusted model
Subjects

Work schedule Sleep quality n n (%) OR (95% CI) P OR (95% CI) £
Day workers Good 364 33 9.1) 1 1

Poor 166 16 9.6) 1.08 (0.58-2.03) 0.81 0.96 (0.50-1.84) 0.891
Shift workers without night work Good 43 3 (7.0) 0.72 (0.21-2.45) 0.59 0.66 (0.19-2.31) 0.513

Poor 29 2 (6.9) 0.76 (0.17-3.37) 0.72 0.62 (0.14-2.80) 0.533
Shift workers with night work Good 188 19 (10.1) 1.22 (0.67-2.23) 0.52 1.15 (0.62-2.13) 0.65

Poor 119 21 (17.6) 217 (1.20-3.93) 0.011 2.14 (1.16-3.94) 0.015

ORs, odds ratios evaluated by multiple logistic regression analysis; CI, confidence interval.

Age-adjusted model: using dummy variables (35-39/40-44/45-49/50-54).

Fully adjusted model: adjusted for age, smoking (non-smoker/ex-smoker/current smoker) and medication for hypertension, dyslipidemia and diabetes mellitus.
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most studies failed to find a difference in alcohol intake
between day workers and shift workers, an analysis of a na-
tionally representative sample of nurses in the USA observed
that excessive alcohol use was ~40-50% higher among those
working shifts exceeding 8 h and rotating shifts compared
with those working day shifts (Trinkoff and Storr, 1998).
Similarly, Bushnell e al., (2010) surveyed employees of a
multinational manufacturer and noted that the effects of
night-shift work on alcohol use depended upon the length of
the shifts. Higher alcohol consumption occurred only among
workers engaged in a 12-h rotating shift schedule. In con-
trast, Hiro et al. (2007) found no significant relation between
work schedule and heavy drinking. A study of nurses in
Finland also found little difference in alcohol consumption
between those who had always worked at night and those
who had always worked in day shifts (Kivimaki et al.,
2001). Since shift workers must adjust their lifestyle to their
sleep/wake cycle, they may have fewer opportunities to
enjoy drinking with family or friends and partake in a hot
meal compared with day workers (Waterhouse et al., 2003).
Accordingly, shift workers may typically drink much less
than day workers.

While the strength of the present study is its investiga-
tion of the correlation between shift work and sleep
quality on alcohol intake, there are several limitations.
First, given the cross-sectional design, a causal relationship
could not be determined. Second, the categories of day
workers and two-shift workers also included former night
workers, which may have potentially underestimated the
relationship between shift work and heavy drinking. Third,
sleep quality was assessed using only a single self-reported
questionnaire, although this was a common method of
sleep assessment in previous studies. Fourth, since the
study was conducted in a single factory in Japan, general-
ization of these findings should be made with caution. The
frequency of heavy drinking among our subjects is similar
to that of national representative data of Japan. Therefore,
generalization of our results would be probable for
Japanese working population. However, permissive drink-
ing norms are related to alcohol use in the population
(Biron et al., 2011), and there are also cultural differences
in attitudes regarding the use of alcohol as a sleep aid. It
has been shown that Japan is one of several countries in
which the use of alcohol is an acceptable means of achiev-
ing good sleep (Soldatos er al, 2005; Kaneita et al.,
2007). Thus, studies examining different populations and
shift schedules are warranted. Fifth, the current study did
not account for other potential confounding factors related
to sleep quality and alcohol intake, such as depression,
psychosocial job stress, family and education. Job stress
due to effort-reward imbalance, long working hours and
job insecurity is a recognized risk factor for heavy drink-
ing (Head er al, 2004; Siegrist and Rodel, 2006; Hiro
et al., 2007; Biron et al., 2011; Marchand et al., 2011).
Lastly, we did not measure other indicators of problematic
drinking like heavy episodic drinking. In future studies, we
should evaluate the effects of shift work on various
aspects of problematic drinking. Longitudinal studies are
also required.

In conclusion, our findings suggest that shift workers who
work at night may try to modify their health behavior to
cope with sleep problems and may tend to acquire a habit of

heavy drinking. Therefore, appropriate intervention for night
workers with sleep problems might be useful for preventing
heavy drinking and alcohol-related health effects in the
workplace.
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WNZAZRY w7y Fu—ABRROEE
BIRANTRER, REIEI O T & TR DY
Mz OAEERFERC L PR gE
EHYDZ L IRE S, AERE IR
W2 X0 BB & BEIRIRFRAESR & O BEfRIZ D
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WTRRES LTz,

B: HFZExER L HiE

TGRSR AT O R R AN LR B S

F L Z ORI L5 ak— MAEERIZS

W, IR ORIECRIEMEEOFEREIET 5

Joib, 2 EAGOAER ARSI % 1958 456

TRAEE TR L CEMEL TV 5, B EEETE

T 1994-96 £EIZ4E#HH 40— 79 OB Z2H

(B 1,888 Azt L DEXA I X % (AHRRGAIE

EAToT. FHEICEREREEZEZ DR A,

By, VIRUIBHERISE D 43 A, BEFZZ 0k
W94 N, RN—R T A VREORERAARE 193
A VAZETFIERO2N 8 NERRLS, Bk
1,550 A (B 472 A, 1,078 N) ZAigtT
xR E LT,
SRR E
DEXA (QDR-2000, Hologic #t. KE~VF=—
v Y Bedford) 2k Y EHBLUREAT (A
B, WL, R, RSO0 Ol
2. WiEIHE, BHEELZFHE L=, IBIRIIE
FT ORI &% 28 OFEHME (RAHEED>
SEEERRWEE) TEIVFE L, s
B & & TR E O b % RV T H O AR TG 2
MG L 77,
BIEERB 72 5N JEF‘%E‘??%&
BIEEBIIFIEREE (BMD) , UGHERA - YiaRHAm
JE. MBEfE, HbAlc, LDL avA7u-y, HDL aVaFu—,
YERBRA. WViTsvEETe, ET-, BREREIC
K RYE, HEOERE ST,
PEIRIAR O WX ZSRERFMAEE >126 mg/dl. FE
REMAEE 2200 mg/dl, HEAMED 2 FREREME
>200 mg/ou HbAle (NGSP #) 6.5%LA L. =+
CXVERBEZHIEh - BERER
Lﬁ_%@\ HONIERARRERT & LTz, A4
Ry 7 vy Fr—20ERITIKELRES
(AHA) - KEESLOMAFSERT (NHLBI) 0
HUEL—UE L TRV, (T2 FEBEE

1B ME>90em, ZE>80cm)
HeRHENT
REp7e BN FREOIERA &, R/ 5 ONT TR
ORERREE, IR E & TR RO & FER
IRFEIER & ORI, Fl, FOMORTFE
e U= S BT L% AV Cox Fuffil
W AT CRET L 7=,
C: FHFERER
RIERFE DR 5 ONT DEXA 12 X B AkRR D)
EEERT, (F1-2) FERHBEZTTHMSS
A THE 110 ATH -T2, FERFFAERECIIIE
FIERITHL AR, RN—X T 1 UHFER, IR
(BMI), HbAlc, UNHEHA - #EBRIAMIE, HERE
Wi3E < . HDL avarn-wvaMEd - 77, ARG E.
fReesl - FREARRSE. 72 b NS IE=RIX
PERFRER TE o122, TRIB BT
372 TFRERBNAERIINE RN FIERE TR o 72,
RERAZ AT & BEIRIRFAESR OBHEE 3K 3 IR 7
PERIIE, TR ECRERAZR A\ BE TR
FESRAMELS | (RERE O AR B-CRER SR A3\ BE
THIERNED -T2, FERFFIEIZET 5 &
EORENG & DIEDRE, 72 b N DB & @
B OBHEIE, BML 23 25kg/m® A OFEATE 1R
TE L7 T hhERs 37z,

F1 HEE O
PEPRIR ISR BIRISHER  P-value
(n=1,355) (n=195)
Bttt 387/968 85/110
R—RGIVEBOER () 65.5(7.4) 64.4 (6.5) 0.04
FRSEE (BMI)  (kg/m?) 22.8(34) 24.2 (3.3) <0.001
BIAE - B (BMI=25kg/m?) A%

(%) 325 (24.0) 71(36.4)  <0.001
oL X5 a-—JL (mg/dl) 214.9 (35.9) 219.0(35.9) ~ 0.14
HDL 3L xF8—)L (mg/dl) 53.7 (14.8) 49.5(12.6) <0.001
HbA1c (%) 6.0 (0.5) 6.7 (0.7) <0.001
IREERIME (mmHg) 131.5(21.4) 139.0 (21.8) <0.001
FEERHI M E (mmHg) 785 (11.4) 81.5(11.0)  0.001
BHEYE (%) 19.9 241 0.18
BRERE (%) 49.7 57.6 0.05
AR woL LR O— LY RTEF

1 (%) 56.8 69.7 <0.001
PiEAEEEE (%) 23.5 34.9 0.001
HDLaL ZAFa-—)LiE{E (%) 45.0 554 0.007
B0 (%) 103 379 <0.001
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R2 RN—RTA URFOEAERR
ERAERER BRBEREE  Pvalue

HRIEHE ke 17.4 (6.5) 19.2 (6.3) <0.001
BLRISHE ke 34.6 (6.9) 37.7 (7.9) <0.001
FREBIEHR e 8.5 (3.9) 10.2 (3.8) <0.001
LEBEFE (ke) 2.2 (0.9) 2.4(0.9) 0.006
THEAEHE (ke 5.8 (2.1) 5.9 (2.1) 0.92
R AR 16.0 (5.9) 17.7 (5.6) <0.001
TRBRRE 11.2 (3.2) 10.3 (3.2) <0.001

*3 R L FERRSEE

A i oA P
£
ST (1%:47Y) 1.10 (1.06-1.15) <0.001
TREBETRE (19%:47-4) 0.91(0.85-0.99) 0.02
TR RSEWEIAL (1%:247-1) 0.22(0.11-0.47) <0.0M
RETEHE (100g2474) 1.02(1.01-1.02) <0.001
TR (100g247<Y) 0.98 (0.97-0.99) <0.001
JHEHRTEBM<25 kgim?)
ERETIETRE (1%L 110 (1.04-1.18) 0.003
TR (19%24-4) 0.90(0.81-0.99) 0.04
i RERSWEISE (1%:2f21) 0.30 (0.13-0.66) 0.003
(ESTETRE (100g25) 1,02 (1.01-1.03) <0.001
TRASHE (1009242 0.98 (0.96-0.99) 0.10
D: &%

BIARBE D AEWTAF 98 CIX T Bk D B RH B-CRE RS =R
IEERFARRICBW T, PR R
BT EMTRRE T, RO R E SRR DR
BRI L SRR b L, Fl EERESR OB
BRIT—HEE RS2, (1) £z, RABRK
PO ELZE LT 6T 2 b H D, AR
DERBITRTT 5 B ERETT 2 B ICHE N5
Wz CHESFFE 2 £ 5 Z L BALETH
5, A8l HESRTZEIC X 0 RIERS & HE R R
DRI OV THRET L2 FE SR, BERRRAEIZ B
I B REEAERS & OIEDBRE, 725N D
RERG & DR OBHEN, B & FRIZE O
7o BATEIT TR T 7Y HFRe A=
FRDONTH TR TR ERE &2
RERFMAEESC HbAle fEAMES , TR/ AEAER,
ey & Z2IERF I AEMER> CRP fEAMEV N Z & A3
wWEINTEY, 2,3)4RBOHET, BAA

TH [FERIC ARG & T REABRS O ¥t
THAMRNERY . THEARIIERSICARIC
@< Z LR E N T,

{RRBERG & FERFRFIE O BRI R HZ &ED
FENTIZIN 2 CIEREREH (CIRE L 7= fEAT T L e
BINTEY, EWFHERHEE L DA
A= X LOBRIKRD BB,

E: &ia

SR BT O N RRERAERD S 2E
(UEB) 123V T 1994-96 4EZ DEXA I L A1k
AARGRIEICE DS & BRI & FERIRFAE DR
BEFNT, BARNIBOTHECKADRE L
EHRIZ, TRROIEESCIRIFENRZ N & FERB
FRERMPMELS . FTEEEMZZ b OEEEER
Wt LIRER R B L BT H5Z LRI
7o RENGISITR & WEPRIRFAE D BBERITAETEEE & 1
ML TRY ., EMEISEIN L TRk 2
T3 LIIERBREOTRICEANS L
720N,
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1. Koster A, Visser M, Simonsick EM et al.
Association between fitness and changes in
body composition and muscle strength. J Am
Geriatr Soc 2010;58:219-26.
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