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Abstract

Introduction: Shiftwork can be a risk factor for a number of
different somatic and psychological health conditions, espe-
cially sleep disorders. Shiftworkers sleep less than daywork-
ers, and 20-40% of them suffer from difficulties initiating
and maintaining sleep, which result in reduced capacity for
work and social life. Acommon coping strategy might be the
use of alcohol, which presents a health and safety hazard as
it further impairs sleep quality and exacerbates sleepiness in
the workplace. This review aimed to assess the extent of such
possible connections. Methods: We performed a systematic
search of the scientific literature on shiftwork and alcohol
consumption in PubMed, PsycInfo, and Cochrane Library.
Only original studies comparing shiftworkers with non-shift-
workers were included. The recommendations of the Pre-
ferred Reporting Items of Systematic Reviews and Meta-Analy-
ses were followed. Results: Fourteen articles are included in
this review. Six studies report some kind of connection be-
tween shift- or nightwork and alcohol consumption, espe-

cially as a sleep aid. Conflicting or negative results are re-
ported by 3 studies. Discussion: Shiftwork, especially work-
ing at night and in rotation shifts, is associated with binge
drinking disorder in different professions. The reasons for
pathological consumption of alcohol can be self-medication
of sleep problems or coping with stress and psychosocial
problems typical for shiftwork. Nurses aged over 50 years
represent one important risk group. These results can be im-
portant for preventive programs against sleep disorders, in-
cluding measures other than drinking alcohol as a sleep aid
in the workplace of shiftworkers. ©2020S. Karger AG, Basel

Introduction

An estimated 15-30% of the workforce in Western
countries work in shifts [1-3]. In many cases, shiftwork
includes work at night [4]. Working in rotating shifts with
work at night can be a risk factor for different health con-
ditions such as cardiological [5], metabolical [6, 7], or on-
cological [8-11] diseases; depression [12]; fatigue at work;
tiredness; and sleep disturbances [1, 13-15]. Approxi-
mately 10% of shiftworkers fulfill the criteria for the diag-

karger@karger.com
www.karger.com/ear

© 2020 S. Karger AG, Basel

il
Karger~

Prof. Kneginja Richter

Paracelsus Med. University

Clinic for Psychiatry and Psychotherapy

Prof Ernst-Nathan Str.1, DE-90419 Nuremberg (Germany)
Kneginja.Richter@gmx.de



nosis of shiftwork sleep disorder (SWSD) and an addi-
tional 25-30% experience symptoms of insomnia or ex-
cessive sleepiness [1, 2].

A number of pathophysiological pathways play a role
in the etiology of somatic and psychological disturbances
associated with shiftwork: reduced production of melato-
nin at night, irregular secretion of cortisol, disturbed
sleep-wake cycles, social jet-lag, shortened sleep, and un-
healthy lifestyle habits [10, 12, 16-21]. The psychosocial
stress associated with shiftwork and different strategies
used to cope with it have been examined repeatedly over
the last decades [22-24]. One possible coping strategy,
especially for the sleep problems often associated with
shiftwork [1, 13], is the use of alcohol [25, 26]. It has been
suggested that shiftworkers may consume more alcohol
than dayworkers as a sleep aid to compensate for sleep
difficulties associated with work schedules, ultimately re-
sulting in greater consumption. A large study in Austra-
lian workers suggested that those on nonstandard sched-
ules (outside 8 a.m.—6 p.m., Monday-Friday) do not
drink more but are at increased odds of binge drinking
(heavy periods of drinking followed by abstinence) than
workers on standard schedules [27, 28].

This is especially problematic as alcohol use seems to
impair sleep quality and increase sleepiness even further
[29, 30]. The result might be increased alcohol consump-
tion and binge drinking, defined here as 5 or more drinks
in a row for men and 4 or more drinks in a row for wom-
en [31]. Levels and patterns of alcohol consumption
might differ between day- and shiftworkers and between
male and female shiftworkers.

One study indicates that alcohol consumption may be
influenced by occupational factors and is strongly corre-
lated with specific worksite and time of shift [32]. Work-
ing in shifts in the processing/manufacturing, transport,
artistic/literary/recreational, and sales area sectors has
been associated with major alcohol-related problems
[33].

Studies have shown that adverse health consequences,
motor vehicle accidents, increased alcohol and medica-
tion use, and serious medical errors can occur as a result
of both sleep deprivation and shiftwork [34]. Relative to
individuals working during the day, those on shiftwork,
particularly rotating and night shifts, showed greater ad-
verse effects. These included poorer sleep, altered eating
habits, greater alcohol consumption, greater incidence of
sickness absence, and greater incidence of work-related
injuries [35, 36]. Regarding the risk for accidents as well
as the working capacity, high alcohol intake during work-
ing hours has to be criticized [37].
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Methods

A systematic review was performed on studies about alcohol
intake by shiftworkers as compared with workers not on a shift
roster. Only original studies with quantitative results specifically
comparing shift- or nightworkers with non-shiftworkers regard-
ing levels or patterns of alcohol consumption were selected. The
review was limited to publications written in English or German.
The recommendations of the Preferred Reporting Items of System-
atic Reviews and Meta-Analyses[38] were followed where appli-
cable.

Studies were identified by searching the databases PubMed,
PsycInfo, and Cochrane Library in October 2019. We used the
term (“Personnel Staffing and Scheduling”[Mesh] or “circadian
disruption” or “circadian rhythm disruption” or “shift work” or
“night shift” or “light at night”) and (“Alcohol Drinking”[Mesh]
or “alcohol”). First, studies whose titles clearly indicated they were
not related to the subject were discarded. The remaining publica-
tions were obtained in full text and analyzed thoroughly. Addition-
ally, their references were examined to locate any relevant publica-
tions that had not yet been identified through the search strategy.
After this process, the studies that fit the previously defined inclu-
sion criteria were included in the analysis (see Fig. 1). The studies’
main statistical parameters such as odds ratios or t tests were ex-
tracted where possible.

Results

The first search resulted in 668 articles. After exclu-
sions by title and abstract, 195 articles were obtained and
analyzed. The inclusion criteria were met by 14 of those
studies [27, 28, 39-50].

All of these studies reported exclusively cross-section-
al data. Samples included workers from the Scandinavian
countries, such as Sweden [40], Finland [41], and Norway
[39], as well as Australia [27, 28, 49], Japan [43, 44], Tu-
nisia [45], Korea [46, 47], and China [42]. They spanned
different working environments, such as nursing [39, 41],
transportation [40], emergency medicine [48], and the
steel industry [42]. Sample sizes range from n = 23 [44] to
n=11,680 [28]. In the study by Chatti et al.[45] including
330 subjects, the prevalence of alcohol consumption (25.8
vs. 16.0%) was significantly higher in shiftworkers (p =
0.04).

The study by Dorrian and Skinner[28] analyzed data
from an Australian household survey, excluding partici-
pants in full-time study, the unemployed, and responders
who did not drink alcohol. Shiftwork was defined as
working outside the hours of 08:00-18:00 h Monday-Fri-
day. Shiftworkers had significantly higher odds of drink-
ing alcohol in short-term risky levels (odds ratio [OR] =
2.10; p < 0.05), defined here as 7 or more drinks for men
and 5 or more drinks for women, compared with workers
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Fig. 1. Flowchart of search strategy.

not on a shift roster. However, being a shiftworker in this
study also decreased the odds of consuming alcohol daily
or near daily (OR = 0.20; p < 0.05). According to the au-
thors, this pattern might suggest binge-drinking behav-
ior, defined in this study as “periods of heavy drinking
followed by abstinence” [51], possibly reflecting the use
of alcohol as a sleep aid during shift-associated sleeping
problems.

Using logbooks, 23 full-time nurses in a metropolitan
hospital completed daily recordings for 1 month (644
days, 377 shifts). The most commonly reported sleep aids
were prescription medications (62.7%), followed by alco-
hol (26.9%). Total sleep duration was significantly short-
er on workdays than days off (p < 0.01) [49]. Average al-
cohol consumption was 9.6 + 13.1 standard drinks/week.
One in 6 reported using alcohol as a sleep aid between
shifts at least sometimes and nearly one-third reported
consuming 12 or more drinks in 24 h. However, those on
12-h rotating shifts consumed more drinks per 24 h (p =
0.04) and had less sleep (p < 0.001) [27].

A study [42] on Chinese steel workers reported sig-
nificantly higher rates of drinking alcohol at all among
workers on a rotating shift schedule compared with day-
time workers (OR =1.23; p = 0.02). However, male gender
and poor sleep were also significantly overrepresented in
the shiftworking sample, but not controlled for. Neither
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patterns nor amounts of alcohol consumption are pre-
sented.

In a Japanese sample of male factory workers, Mori-
kawa and colleagues [43, 50] found significantly higher
rates of using alcohol as a sleep aid at least once per week
in shiftworkers with night shifts than dayworkers (OR =
1.34; p = 0.02). Levels of alcohol intake and rates of heavy
drinking (>60 g/day) did not differ significantly between
groups. However, additionally suffering from poor sub-
jective sleep quality significantly increased the odds of
heavy drinking among shiftworkers with night shifts,
compared with dayworkers who reported good sleep
(OR =2.14; p < 0.05). Among dayworkers, poor sleep did
not increase the odds of heavy drinking.

Ohidaand colleagues [44] found significantlyincreased
rates of self-reported use of alcohol as a sleep aid in Japa-
nese nurses working in rotating shifts compared with day-
workers (OR =3.33; p < 0.05). However, as most Japanese
nurses work rotating shifts, the control sample of daytime
nurses was relatively small in this study (n = 31).

Conlflicting evidence is reported by Hermansson and
colleagues [40], who used three different measures for al-
cohol consumption in a sample of employees working in
the Swedish transportation sector: the self-report screen-
ing questionnaire Alcohol Use Disorders Identification
Test (AUDIT) [52], the alcohol biomarker carbohydrate-
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deficient transferrin, and the liver function test (serum
gamma-glutamyl transferase). When using the carbohy-
drate-deficient transferrin method, working 2 shifts was
associated with decreased risk for screening positive com-
pared with daywork and three-shift work (OR = 0.5; p =
0.03). The other 2 measures, however, yielded no statisti-
cally significant differences between the 3 groups.

In a sample of Norwegian nurses [39], having worked
schedules including night shifts for more than 5 years was
associated with lower scores on the Alcohol Use Disor-
ders Identification Test Consumption (AUDIT-C), a self-
report screening instrument used to measure alcohol
consumption (OR = 0.75; p < 0.05). This is the only study
in this review to report negative associations of night- or
shiftwork with alcohol consumption.

Kivimdki and colleagues [41] report no statistically
significant differences in self-reported weekly alcohol
consumption or rates of heavy drinking (>210 g/week)
between shiftworkers who had always been on shift
schedules and dayworkers who had never done shiftwork
in a sample of Finnish female nurses (Table 1). In the
study by Pham and colleagues [51], shiftworkers showed
a significantly higher percentage of those reporting a “de-
sire to sleep well” as the reason for drinking (p = 0.006).
Psychosocial support from family and friends was corre-
lated with a reduced risk of drinking (OR = 0.75; 95%
confidence interval [CI] = 0.58-0.97; p = 0.030).

Francis et al. [48] investigated the data of 198 eligible
emergency physicians: 96 emergency physicians (67%;
95% CI = 59-74%) had used a pharmacologic sleep aid at
some time in their career. The most frequent sleep aids
being used were non-benzodiazepine hypnotics (38%),
alcohol (17%), and melatonin (15%). A Korean study [47]
with a total of 11,680 adults shows that female shiftwork-
ers aged >50 years demonstrated an increased risk of al-
cohol consumption (OR = 2.22; 95% CI = 1.53-3.23)
compared with female dayworkers.

Discussion

Sleep disorders, fatigue at work, reduced capacity for
social life, and other psychosocial stress symptoms are
common problems among shiftworkers [1-4, 15]. In or-
der to cope with these issues, shiftworkers might abuse
alcohol in higher rates than dayworkers. Indeed, 4 of the
reviewed studies find that heavy drinking or use of alco-
hol as a sleep aid is correlated to shiftwork in different
professions as nurses, emergency physicians, and indus-
trial workers. The definition for heavy drinking and

Shiftwork and Alcohol Consumption

short-term risky levels in these papers vary from up to 7
beverages in a row for a man and over 5 for a woman. One
study reports correlations between heavy drinking and
nightwork, whereas sleep problems occur more in the
nightshift and alcohol serves as a self-sleep medication.

However, 3 more studies report conflicting or no evi-
dence regarding elevated alcohol consumption in shift-
workers. This might be explained by the average alcohol
consumption levels of Sweden, Norway, and Finland,
where these studies were carried out. Compared with oth-
er countries, these countries have lower average alcohol
use in the general population [53]. The link between shift-
work and alcohol use might be limited to countries where
alcoholic beverages are more readily available and cultur-
ally accepted. Another reason for these conflicting find-
ings might be the focus on average levels instead of pat-
terns of alcohol use. Days or weeks of risky drinking
might be followed by longer phases of restricted drinking
in shiftworkers, caused by the alleviation of sleep prob-
lems during better tolerated shifts or by the disruption of
social activities and routines, which might involve drink-
ing, by their work schedule [54]. Two newer studies re-
port higher odds ratio for the use of alcohol in correlation
with shiftwork in emergency physicians and industrial
workers. The participants used alcohol as a nap cap with
the aim to fall asleep [55]. Apart from that, female shift-
workers older than 50 years showed higher risk of alcohol
consumption compared with younger female workers.

To our knowledge, there are no longitudinal studies on
this topic published to date. It should also be noted that all
of the studies reported here rely either on self-report mea-
sures or on biomarkers, such as gamma-glutamyl trans-
ferase. The correlation of such measures with objective
alcohol consumption is unclear, as researchers cannot
ethically observe target populations’ drinking patterns for
a prolonged amount of time and thus have to rely on these
potentially flawed measures. Still, the causal link chosen
in this review pointing to binge drinking or heavy drink-
ing as self-medication for sleep problems in shiftworkers
seems plausible, whereas working in night shifts may be
related to a higher risk for using alcohol to sleep better, not
only in male shiftworkers but also in females over 50 years.
Regarding the potential health risk of binge drinking and
of sleep disorders for the wellbeing and health of the pro-
fessions working in rotation shifts, sleep education should
become a part of health promotion in all companies with
people working in shifts. These results can be important
for the implementation of programs for prevention and
coping with sleep disorders and fatigue in connection with
shiftwork in companies and hospitals.
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