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Abstract

Background: This study examined prospective associations between atypical working hours with subsequent
tobacco, cannabis and alcohol use as well as sugar and fat consumption.

Methods: In the French population-based CONSTANCES cohort, 47,288 men and 53,324 women currently employed
included between 2012 and 2017 were annually followed for tobacco and cannabis use. Among them, 35,647 men
and 39,767 women included between 2012 and 2016 were also followed for alcohol and sugar and fat consumption.
Three indicators of atypical working hours were self-reported at baseline: working at night, weekend work and non-
fixed working hours. Generalized linear models computed odds of substance use and sugar and fat consumption at
follow-up according to atypical working hours at baseline while adjusting for sociodemographic factors, depression
and baseline substance use when appropriate.

Results: Working at night was associated with decreased smoking cessation and increased relapse in women [odds
ratios (ORs) of 0.81 and 1.25], increased cannabis use in men [ORs from 1.46 to 1.54] and increased alcohol use [ORs
from 1.12 to 1.14] in both men and women. Weekend work was associated with decreased smoking cessation in
women [ORs from 0.89 to 0.90] and increased alcohol use in both men and women [ORs from 1.09 to 1.14]. Non-fixed
hours were associated with decreased smoking cessation in women and increased relapse in men [ORs of 0.89 and
1.13] and increased alcohol use in both men and women [ORs from 1.12 to 1.19]. Overall, atypical working hours were
associated with decreased sugar and fat consumption.

Conclusions: The potential role of atypical working hours on substance use should be considered by public health
policy makers and clinicians in information and prevention strategies.

Keywords: Addictology, Long working hours, Night shifts, Non-fixed working hours, Occupational health, Public
health, Substance use, Workplace
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occupational issues (e.g., absenteeism, work accident and
job loss) [8, 9]. Sugar and fat overconsumption are also
highly prevalent in western countries, and they share
common vulnerability factors with substance use [10].

Substance use and sugar and fat consumption could be
driven by occupational factors [11]. For instance, work
stress and high job demand may increase the likelihood
of substance use and relapse in former users [12, 13]. The
number of workers having atypical hours is increasing
[14, 15]. Among the different types of atypical working
hours, the following ones may be particularly frequent:
working at night, working on weekend (i.e., Saturdays
and/or Sundays) and having non-fixed schedules [16].
In this study, we focused on atypical working hours and
their associations with tobacco, cannabis and alcohol use
and high sugar and fat consumption. Such working con-
ditions have already been associated with a broad range
of somatic, psychiatric and sleep disorders, as well as
increased risk of work accidents [17-29].

However, their potential consequences on substance
use and sugar and fat consumption have not been exam-
ined yet, to the best of our knowledge. Since occupational
health strategies exist to deal with atypical working hours
at work, their benefits could be extended to decreasing
the burden of such detrimental behaviors.

In a cross-sectional Spanish study on 3950 men and
3153 women aged 16—64years, long working hours (i.e.,
51-60hours per week) were associated with higher odds
of tobacco use in men and women compared to regular
working hours [17]. In a meta-analysis conducted on
alcohol use and long working hour, long working hours
(i.e., more than 55hours per week) were associated with
alcohol use and new onset risky alcohol use in cross sec-
tional studies [30]. Moreover, long working hours have
been shown to be associated with time-related barriers
to healthy eating, which in turn may be associated with
unhealthy snacking and a higher sugar and fat consump-
tion. For instance, in a cross-sectional study conducted
on 2287 participants, working >40hours per week was
associated with time-related barriers to healthful eat-
ing most among young adult men and among females
working both part-time and>40hours per week [31].
In a longitudinal study, working at night was associated
with higher odds of smoking among 488 male work-
ers [32]. Regarding night work and nutrition patterns,
some studies have reported frequent snack consump-
tion and poorer diet quality [33, 34]. A study conducted
among female nurses has shown that nurses with non-
day shifts were more likely to have non-optimal eating
behaviors which may contribute to an increased intake
of saturated fat [35]. In addition, in a prospective study
among airline workers, night shift was associated with
higher percentage from total fat and saturated fats [36].
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In a cross-sectional study on 3871 workers, those with
permanent night work showed the highest odds of being
overweight and having increased abdominal obesity [37,
38].

To our knowledge, no longitudinal study examined
the association between atypical working hours and
tobacco, cannabis, alcohol use as well as sugar and fat
consumption in a large population-based sample of men
and women, including a broad range of different atypi-
cal working hours (i.e., long working hours, working at
night, non-fixed working hours) and while considering
potential sociodemographic and clinical confounders.
Hence, we took advantage of the French national popu-
lation-based CONSTANCES cohort to examine prospec-
tively the associations between atypical working hours
and tobacco, cannabis, alcohol use and sugar and fat
consumption in a large sample of workers from various
social and occupational backgrounds [39]. Since patterns
of substance use and occupational conditions usually dif-
fer according to sex, all these associations were examined
in men and women separately [40, 41]. We hypothesized
that atypical working hours would be associated with
higher substance use and sugar and fat consumption.

Methods

Participants

The French population-based CONSTANCES cohort
enrolled volunteers from 2012 to 2019, aged 18—69years
at baseline, according to a random sampling scheme strat-
ified on age, gender, socioeconomic status, and region of
France [39]. Among the different procedures conducted
with participants, they completed annual self-adminis-
tered questionnaires on their lifestyle, health, social, and
personal characteristics. Additionally, they underwent
physical examination in health-screening centers. The
response rate at enrollment in the CONSTANCES cohort
was of 7.3% [42], thus, in line with other international
cohorts (e.g., 5.5% for the UK Biobank) [43]. All the pro-
cedures are detailed at www.constances.fr.

The main CONSTANCES cohort consists of a total of
199,717 volunteers enrolled between January 6, 2012, and
January 8, 2020. However, according to the present study’s
aims, those who were not employed at baseline (1=62,
581) were not included. In addition, since outcomes were
available at different periods of follow-up, individuals
included after January 1, 2018 (n=36,524) were excluded
when studying the tobacco and cannabis outcomes, to
allow for one-year of follow-up duration (since the last
follow-up date of these outcomes was in 2018 at the time
the present study was conducted). Regarding alcohol and
sugar and fat outcomes, volunteers included after Janu-
ary 2017 (n=61,722) were excluded since the last avail-
able follow-up endpoint was in 2017 for these outcomes.
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Data on sugar and fat was available only at baseline and
at follow-up in 2017. Hence, a total of 47,288 men and
53,324 women participants were included for studying
tobacco and cannabis use. Among them, a total of 35,647
men and 39,767 women were included for studying alco-
hol use and sugar and fat consumption (Fig. 1 and Sup-
plementary Table S1).

Atypical working hours (exposures assessed at baseline)
Based on seven ‘Yes/No’ questions on atypical working
hours that were analyzed separately, three different types
of indicators were built.

First, night shifts were assessed based on the following
questions: ‘Do you have (or have you had) work and travel
times requiring you not to sleep at night for at least 50
days per year? and ‘Do you have (or have you had) work
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and travel times requiring you to go to bed after midnight
for at least 50 days per year?’

Second, weekend work was assessed based on the fol-
lowing questions: ‘Do you work (or have you worked)
more than one in two Sundays during the year? and ‘Do
you work (or have you worked) more than one in two Sat-
urdays during the year?

Since the above questions were lifetime exposures to
night shifts and week work and our main objective was
to study the baseline atypical working hours, we selected
only individuals who were currently exposed at baseline
based on their date of exposure.

Third, non-fixed working hours were assessed based on
the following questions that were only addressed to indi-
viduals who had a current job at baseline: ‘Do you work
the same number of hours each day?’; ‘Do you work the

Enrolled population in the
CONSTANCES cohort
between 2012-2020

N =199,717

Non-employees
N=62,581

Employees at baseline
N=137,136

47,288 men and 53,324 women
included between January 1,
2012- December 31, 2017

35,647 men and 39,767 women

included between January 1,
2012- December 31, 2016

For tobacco and cannabis use

For alcohol use and diet rich in
sugar and fat

Fig. 1 Cohort flow chart in the CONSTANCES cohort




Hamieh et al. BMC Public Health (2022) 22:1834

same number of days each week?” and ‘Do you work fixed
hours?

Answering “Yes” to any of the first four questions and
“No” to any of the last three questions was considered as
having a job with atypical working hours.

Even if we chose to give arbitrarily a label to iden-
tify three patterns of exposures to simplify the reading
(i.e., “night shifts’, “weekend work’, “non-fixed work-
ing hours”), each exposure had to be studied separately
since these exposures have been associated with different
socio-occupational conditions and different health con-
sequences, even within the same pattern [44—46].

Substance use and diet rich in sugar and fat (outcomes
assessed at follow-up)

Tobacco use

Since the initiation of tobacco use almost always preexist
to adulthood [47, 48], we focused on changes in tobacco
use at follow-up among ever users (i.e., being a former or
a current user at baseline). Precisely, the following indica-
tors were computed:

— Relapse of tobacco use among former smokers at
baseline, i.e., reporting being a current smoker at
follow-up while reporting being a former smoker at
baseline.

— Changing smoking status at follow-up among ever
smokers at baseline, defined as participants who were
ex-smokers or current smokers at baseline, irrespec-
tive of their current or past level of consumption.
Thus, this outcome had four categories as follows:
current smokers at baseline and remained current
smokers at follow-up (reference category), current
smokers at baseline and stopped smoking at follow-
up, ex-smokers at baseline and remained ex-smokers
at follow-up and ex-smokers at baseline and relapsed
at follow-up.

Cannabis use

Since the initiation of cannabis use almost always preex-
ist to adulthood [48], we focused on ever-users (i.e., par-
ticipants who reported having ever used cannabis during
their lifetime at baseline). Due to restricted sample size
compared to tobacco use, we computed only the follow-
ing indicator in three categories reflecting cannabis use at
follow-up: former user, cannabis user of less than once a
month, cannabis user at least once per month”

Alcohol use

Since becoming alcohol abstainers is a rare phenomenon
at a population level at least in France [49], we focused
only on alcohol consumption categories at follow-up
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based on the World Health Organization (WHO) risk
level classification (World Health Organization, 2000)
as follows: low risk (1-27 drinks/week in men and 1-13
in women), no use, and at risk (>28 drinks/week in men
and > 14 in women).

Diet rich in sugar and fat

Diet rich in sugar and fat was assessed using the 32-item
qualitative food frequency questionnaire. This question-
naire was designed to reflect the intake in the French
population and data regarding nutritional intake in the
CONSTANCES cohort has already been published [50,
51]. The selected food items are compliant with the nutri-
tional guidelines from the French National Nutrition and
Health Program (PNNS) [52]. These items represented
the weekly frequency of the consumed food (i.e., sugar,
meat, cheese, yogurt, and others) on a scale from 0 to 4
with 0 being ‘never or nearly never’ and 4 ‘4 to 6 times
per week’! Because food frequency was not normally
distributed, each item’s square root was calculated and
entered into a principal component analysis in order to
identify and compute factors underlying the dietary pat-
terns of the population [51]. Three factors were gener-
ated: diet rich in sugar and fat which was our variable of
interest, traditional diet and diet rich in low fat protein
(Supplementary Table S2). Diet rich in sugar and fat was
assessed as quartiles variables: the first quartile which
was the reference group corresponded to the lowest
sugar and fat consumption and the fourth quartile to the
highest consumption.

Covariates at baseline

Sociodemographic factors included age, occupational
grade (low: manual and clerical; medium: technical;
high: managerial positions), educational level and house-
hold income. Educational level and household income
were assessed using self-reported questions on the high-
est obtained diploma based on the International Stand-
ard Classification of Education 2011 [53], and on total
household net monthly income, respectively. Since these
two variables were ordinal representation of underlying
sets of continuous units, they were used as continuous
variables.

Depression was assessed using the presence of a treated
depression as reported by the physician during the medi-
cal exam at inclusion and treated as a binary variable
(“Yes’ versus ‘No’).

Statistical analysis

Generalized linear regressions were computed to study
the associations between the indicators of atypical work-
ing hours (exposures) and tobacco, cannabis, alcohol use
and diet rich in sugar and fat (outcomes). In other terms,
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binary logistic regressions were computed to study the
associations between these indicators and relapse of
tobacco use. Multinominal logistic regressions were com-
puted to study the association between the exposures
and sugar and fat intake as well as changing statuses in
tobacco use, cannabis relapse. The associations between
these indicators, tobacco and cannabis were studied until
2018 which was the last follow-up endpoint. Whereas the
associations between these indicators, alcohol and diet
rich in sugar and fat were studied until the last available
follow-up endpoint which was in 2017. All the analyses
were stratified by sex.

After computing univariable analyses, fully-adjusted
models were performed including all the covariables
mentioned above in addition to the baseline level of
consumption for the substance chosen as the outcome.
Regarding the baseline level of substance consumption,
we adjusted for it for alcohol use and diet rich in sugar
and fat. However, we did not adjust for it for tobacco and
cannabis use since this variable was already included in
the outcomes.

Sensitivity analyses were performed as supplementary
analyses:

— First, since job type could be associated with the
aforementioned outcomes, we tested for statistical
interactions between occupational grade and indica-
tors of atypical working hours. We further examined
the association between these indicators and out-
comes in stratified analyses according to occupations.
Occupations were categorized in four groups: ‘Farm-
ers, blue-collar workers and craftsmen’; ‘Clerks’;
‘Intermediate workers’ and ‘Executives’

— Second, since the associations between each atypi-
cal working hours indicator and fat and sugar dietary
patterns may be more pronounced among individu-
als with a lifestyle involving specific eating behav-
iors (e.g., sedentary lifestyle, currently on a diet,
high physical activity), interactions between atypical
working hours and BMI (<25; >25 and<30; >30),
physical activity (score from 1 to 6, 0: not active and
6: very active) and being currently on diet (‘Yes’; ‘No’)
were tested.

— Third, since duration of exposure could play a role
in the associations between atypical working hours
and substance, theses associations were stratified by
duration of exposure when information was avail-
able (i.e., the exposures related to night shifts (‘do you
have (or have you had) work and travel times requir-
ing you not to sleep at night for at least 50 days per
year?’; ‘do you have (or have you had) work and travel
times requiring you to go to bed after midnight for at
least 50 days per year?’) and weekend work (‘do you
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work (or have you worked) more than one in two Sat-
urdays during the year?’; ‘do you work (or have you
worked) more than one in two Sundays during the
year?’)). To measure the duration of exposure, we
used the difference between the first date of exposure
and the last date of exposure.

Missing data were handled by multiple imputations
[54].

All p-values were two-sided with an a=0.05. All sta-
tistical analyses were undertaken using the SAS system
software (version 9.4, SAS Institute, Cary, NC).

Results

The baseline characteristics of the 47,288 men and 53,324
women included in 2012-2017, and of the 35,647 men
and 39,767 women included in 2012-2016 are summa-
rized in Table 1.

Compared to workers that were not exposed to atypi-
cal working hours, both men and women with atypical
working hours were older, had a higher prevalence of low
occupational grade and had a lower prevalence of high
education or income. Depression was associated with
several indicators of atypical working hours with more
frequent associations in men than in women (Supple-
mentary Tables S3, S4, S5 and S6).

Association between working at night, substance use

and diet rich in sugar and fat (Table 2)

Tobacco use

Working after midnight was associated with increased
odds of relapse in women that were former smokers
(adjusted odds ratio (aOR): 1.25, 95%CI: 1.09-1.43).
In women that were current smokers at baseline, both
working all night and after midnight were associated with
decreased odds of quitting (aOR: 0.86, 95% CI: 0.77-0.96
and aOR: 0.78, 95% CI: 0.72—-0.84, respectively).

Cannabis use

In men who were not cannabis users for the last
12 months, working all night and after midnight were
associated with increased odds of using cannabis at least
once per month at follow-up (aOR: 1.54, 95% CI: 1.07-
2.23 and aOR:1.40, 95%CI: 1.02—1.91, respectively).

Alcohol use

Working after midnight was associated with increased
odds of alcohol use in both women and men (aOR:
1.14, 95%CI: 1.05-1.24 and aOR:1.12, 95%CI: 1.02-1.91,
respectively).
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Table 1 Baseline characteristics of men and women included between 2012 and 2017 and 2012-2016, respectively in the

CONSTANCES cohort
Between 2012 and Between 2012 and
2017 2016
Men Women Men Women
N=47,288 N=53,324 N=35,647 N=39,767
Sociodemographic and clinical factors
Mean (SD) age, years 438(109) 433(109) 442(109 436(109)
Occupational grade, %
Low 34.8 410 34.0 40.6
Medium 252 325 255 32.7
High 40.0 265 40.5 26.7
Educational level using the 2011 ISCED, %
LevelsOto 1 3.0 2.1 30 2.1
Level 2 3.6 3.7 3.7 4.0
Levels 3to 4 324 274 327 279
Levels5t0 6 313 419 31.2 41.7
Levels 7to 8 29.7 249 294 243
Household income in euros per month, %
<2100 179 222 17.6 224
2100-2800 14.6 16.1 14.8 16.2
2800-4200 33.1 328 325 325
>4200 344 289 350 289
Depression?, % 9.6 17.8 9.9 18.1
Indicators of atypical working hours
Do you have (or have you had) work and travel times requiring you not to sleep at nightat 9.7 6.2 9.7 54
least 50 days/year? -Yes, %
Do you have (or have you had) work and travel times requiring you to go to bed after 15.1 83 15.2 83
midnight at least 50days/year? -Yes, %
Do you work (or have you worked) more than one in two Sundays during the year? -Yes, % 13.2 14.5 13.2 144
Do you work (or have you worked) more than one in two Saturdays during the year? -Yes, % 25.5 284 255 283
Do you work the same number of hours each day? -No, % 47.5 49.7 46.9 49.2
Do you work the same number of days each week? -No, % 232 244 232 240
Do you work fixed hours? -No, % 425 36.0 420 358

? Depression was assessed at baseline using the presence of a treated depression
ISCED International Standard Classification of Education

Diet rich in sugar and fat
Working all night was associated with a decreased odd of
consuming a diet rich in sugar and fat in men (aOR:0.86,
95%CI: 0.78-0.95 for the fourth quartile compared to the
first). Similar results were found for working after mid-
night in both men and women (aOR: 0.91, 95%CI: 0.95—
0.98 and aOR: 0.91, 95%CI: 0.83—0.99, respectively).
Association between weekend work, substance use and
diet rich in sugar and fat (Table 3).

Tobacco use

In women that are current smokers at baseline, Sun-
day work was associated with decreased odds of quit-
ting (aOR: 0.89, 95% CI: 0.80-0.99). In both women and

women, Saturday work was associated with decreased
odds of quitting (aOR: 0.93, 95%CI: 0.87-0.98 and aOR:
0.92, 95%CI: 0.86—-0.99, respectively).

Cannabis use
No significant association was found between weekend
work and cannabis use.

Alcohol use

In women, Sunday work was associated with increased

odds of alcohol use (aOR: 1.09, 95%CI: 1.02-1.18).
Saturday work was associated with increased odds of

alcohol use in both women and men (aOR: 1.14, 95%CI:

1.07-1.22 and aOR: 1.13, 95%CI: 1.03—1.24, respectively).
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Men

N (%)

Unadjusted model Fully-adjusted model®

OR (95% CI)

OR (95% CI)

Women

N (%)

Unadjusted model Fully-adjusted model®

OR (95% CI)

OR (95% ClI)

Do you have (or have you had) work and travel times requiring you not to sleep at night at least 50 days/year?

Tobacco use

Relapse of tobacco use
among ex-smokers at
baseline

No
Yes

Changing status
among ever-smokers at
baseline

Smokers at baseline
and remained current
smokers at follow-up

Smokers at baseline
and stopped at follow-up

Ex-smokers at
baseline and remained ex-
smokers at follow-up

Ex-smokers at
baseline and relapsed at
follow-up

Cannabis use

Cannabis use among
ever-users at baseline

No use in the past
12months

Use in the past
12 months, < 1/month

Use in the past
12 months, >1/month

Alcohol use (WHO risk
levels)

Low risk
No use
At risk
Diet rich in sugar and fat
First quartile
Second quartile
Third quartile
Fourth quartile

Do you have (or have you had) work and travel times requiring you to go to bed after midnight at least 50 days/year?

Tobacco use
Relapse of tobacco use
among ex-smokers at
baseline
No
Yes

Changing status
among ever-smokers at
baseline

Smokers at baseline
and remained current
smokers at follow-up

15,452

12,483 (80.8)
2969 (19.2)
25,402

7145 (28.2)

2805 (11.0)

12,483 (49.1)

2969 (11.7)

17,924
16,817 (93.8)
930(5.2)
177 (1.0)
35,647

27,554 (77.3)
4977 (14.0)
3116 (8.7)
35,647

8842 (24.8)
8981 (25.2)
8912 (25.0)
8912 (25.0)

15452

12,483 (80.8)
2969 (19.2)
25,402

7145 (28.2)

1.00
1.20 (1.06-1.36)

1.00

0.71 (0.61-0.82)

0.85 (0.78-0.93)

1.02 (0.90-1.17)

1.00

0.82 (0.64-1.04)

1.54 (1.02-2.34)

1.00
1.28 (1.16-1.41)
1.09 (0.96-1.23)

1.00

0.98 (0.89-1.08)
0.91(0.83-1.01)
0.79 (0.72-0.88)

1.00
1.33(1.20-1.48)

1.00

1.00
1.02 (0.90-1.15)

1.00

0.93(0.81-1.07)

1.00 (0.91-1.09)

1.03(0.91-1.16)

1.00

0.91(0.73-1.14)

1.54(1.07-2.23)

1.00

1.13 (1.03-1.24)
0.99(0.87-1.12)
1.00

0.95 (0.87-1.04)
0.92(0.84-1.01)
0.86 (0.78-0.95)

1.00
1.08 (0.96-1.21)

1.00

15,464

12,735 (824)
2729 (17.6)
25,592

7146 (27.9)

2982 (11.6)

12,735 (49.8)

2729 (10.7)

16,304

15,514 (95.1)

628 (3.9)

162 (1.0)

39,767

22,246 (55.9)
10,785 (27.1)
6736 (17.0)
39,767

9861 (24.8)
10,022 (25.2)
9942 (25.0)
9942 (25.0)

15,464

12,735 (824)
2729 (17.6)
25,592

7146 (27.9)

1.00
1.17 (0.98-1.39)

1.00

0.80 (0.66-0.96)

0.80 (0.71-0.90)

0.93(0.78-1.12)

1.00

1.20 (0.87-1.64)

0.59(0.26-1.34)

1.00
1.17 (1.06-1.29)
0.93 (0.82-1.06)

1.00

0.95 (0.84-1.08)
0.99 (0.88-1.12)
0.99 (0.88-1.12)

1.00
1.39(1.21-1.60)

1.00

1.00
1.21 (0.99-142)

1.00

0.85(0.72-1.01)

0.86 (0.77-0.96)

1.03 (0.88-1.21)

1.00

1.12 (0.83-1.50)

0.55(0.26-1.19)
1.00
1.04 (0.95-1.14)

0.94 (0.84-1.06)

1.00
0.96 (0.86-1.08)
1.07 (0.95-1.19)
1.02(0.91-1.14)
1.00

1.25(1.09-1.43)

1.00
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Men Women
Unadjusted model Fully-adjusted model® Unadjusted model Fully-adjusted model®
N (%) OR (95% ClI) OR (95% Cl) N (%) OR (95% Cl) OR (95% Cl)
Smokers at baseline 2805 (11.0)  0.83 (0.74-0.94) 0.92(0.83-1.02) 2982 (116) 0.79(0.69-0.91) 0.81(0.72-0.91)
and stopped at follow-up
Ex-smokers at 12,483 (49.1) 0.77 (0.71-0.83) 0.90 (0.84-0.97) 12,735 (49.8) 0.64 (0.58-0.71) 0.78 (0.72-0.84)
baseline and remained ex-
smokers at follow-up
Ex-smokers at 2969 (11.7)  1.02(0.91-1.14) 1.01 (0.92-1.11) 2729(10.7)  0.89(0.77-1.03) 0.98 (0.87-1.10)
baseline and relapsed at
follow-up
Cannabis use
Cannabis use among 17,924 16,304
ever-users at baseline
No use in the past 16,817 (93.8) 1.00 1.00 15,514 (95.1) 1.00 1.00
12months
Use in the past 930(5.2) 0.87 (0.72-1.05) 1.06 (0.90-1.25) 628 (3.9) 1.67 (1.34-2.10) 1.32(1.08-1.61)
12months, < 1/month
Use in the past 177 (1.0) 1.46 (1.03-2.08) 1.40 (1.02-1.91) 162 (1.0) 1.29(0.81-2.07) 0.88 (0.58-1.34)
12 months, >1/month
Alcohol use (WHO risk 35,647 39,767
levels)
Low risk 27,554 (77.3) 1.00 1.00 22,246 (55.9) 1.00 1.00
No use 4977 (14.0)  1.11(1.02-1.20) 1.04 (0.96-1.12) 10,785 (27.1) 1.06 (0.97-1.15) 0.97 (0.90-1.04)
At risk 3116 (8.7) 1.22(1.11-1.35) 1.12(1.02-1.24) 6736 (17.0)  1.25(1.13-1.37) 1.14(1.05-1.24)
Dietrich in sugar and fat 35,647 39,767
First quartile 8842 (24.8)  1.00 1.00 9861 (24.8)  1.00 1.00
Second quartile 8981 (25.2)  0.95 (0.88-1.03) 0.94 (0.87-1.01) 10,022 (25.2) 0.94 (0.85-1.04) 0.95 (0.88-1.03)
Third quartile 8912 (25.0)  0.98 (0.90-1.06) 0.96 (0.89-1.03) 9942 (25.0)  0.94 (0.85-1.04) 0.94 (0.87-1.02)
Fourth quartile 8912 (25.0) 0.88(0.81-0.96) 0.91 (0.95-0.98) 9942 (25.0)  0.99 (0.90-1.09) 0.91 (0.83-0.99)

@ Adjusted for age (years, continuous), occupational grade (low; medium; high), educational level (levels of based on the 2011 International Standard Classification
of Education, continuous), household income (€/month, continuous) and baseline depression (yes; no). Adjustments for level of consumption at baseline were

performed for alcohol use and diet rich in sugar and fat

Relapse was defined as: no (remained non-smokers at follow-up) and yes (became current smokers at follow-up)

World Health Organization (WHO) risk level classification were used as follows: low risk (1-27 drinks/week in men and 1-13 in women), no use, and at risk (>28 drinks/

week in men and > 14 in women)

Diet rich in sugar and fat
Sunday work was associated with a decreased odd of
consuming a diet rich in sugar and fat in men (aOR:0.80,
95%CI: 0.75—0.87 for the fourth quartile compared to the
first). Similar results were found for Saturday work in
both men and women (aOR: 0.85, 95%CI: 0.80—-0.92 and
aOR: 0.94, 95%CI: 0.80—0.99, respectively).

Association between non-fixed working hours, sub-
stance use and diet rich in sugar and fat (Table 4).

Tobacco use

In current smokers at baseline, fluctuating number of
working hours and working days were associated with
decreased odds of quitting in both men and women
(aOR: 0.83, 95% CI: 0.78-0.89 and aOR: 0.92, 95% CI:
0.86-0.98; aOR: 0.87, 95% CI: 0.81-0.94 and aOR: 0.90,
95% CI: 0.84—0.97, respectively).

Cannabis use
No significant association was found between non-
fixed working hours and cannabis use.

Alcohol use

Fluctuating number of working hours and working days
were associated with increased odds of alcohol use in
both men and women (aOR: 1.15, 95%CI: 1.05-1.26 and
aOR: 1.14, 95%CI: 1.06-1.23; aOR: 1.19, 95%CI: 1.06—
1.32 and aOR: 1.12, 95%CI: 1.02-1.22, respectively).

Diet rich in sugar and fat
No significant associations between non-fixed working
hours and diet rich in sugar and fat were found.
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Men Women
Unadjusted model Fully-adjusted model® Unadjusted model Fully-adjusted model®
N (%) OR (95% CI) OR (95% ClI) N (%) OR (95% CI) OR (95% ClI)
Do you work (or have you worked) more than one in two Sundays during the year?
Tobacco use
Relapse of tobacco use 15,452 15,464
among ex-smokers at
baseline
No 12,483 (80.8) 1.00 1.00 12,735(82.4) 1.00 1.00
Yes 2969 (19.2)  1.32(1.18-1.48) 1.07 (0.96-1.19) 2729(176)  1.16(1.04-1.30) 1.00 (0.90-1.11)
Changing status 25,402 25,592
among ever-smokers at
baseline
Smokers at baseline 7145 (28.2)  1.00 1.00 7146 (279)  1.00 1.00
and remained current
smokers at follow-up
Smokers at baseline 2805 (11.0)  0.73 (0.64-0.83) 0.96 (0.86-1.06) 2982 (11.6) 0.66 (0.59-0.74) 0.89 (0.80-0.99)
and stopped at follow-up
Ex-smokers at 12,483 (49.1) 0.75 (0.69-0.81) 0.95(0.88-1.02) 12,735 (49.8) 0.68 (0.63-0.74) 0.92 (0.85-0.99)
baseline and remained ex-
smokers at follow-up
Ex-smokers at 2969 (11.7) 099 (0.88-1.11) 1.00 (0.91-1.11) 2729(10.7)  0.79 (0.71-0.89) 0.91(0.82-1.02)
baseline and relapsed at
follow-up
Cannabis use
Cannabis use among 17,924 16,304
ever-users at baseline
No use in the past 16,817 (93.8) 1.00 1.00 15,514 (95.1) 1.00 1.00
12months
Use in the past 930(5.2) 0.88 (0.72-1.08) 0.95 (0.80-1.12) 628 (3.9) 1.15(0.93-1.43) 1.11(091-1.35)
12 months, < 1/month
Use in the past 177 (1.0) 1.18(0.78-1.76) 1.16 (0.84-1.61) 162 (1.0) 1.67 (1.16-2.42) 1.00 (0.67-1.44)
12 months, >1/month
Alcohol use (WHO risk 35,647 39,767
levels)
Low risk 27,554 (77.3) 1.00 1.00 22,246 (55.9) 1.00 1.00
No use 4977 (14.0)  1.31(1.20-1.42) 1.09(1.01-1.18) 10,785 (27.1) 1.20(1.12-1.28) 1.02 (0.96-1.08)
At risk 3116 (8.7) 1.22(1.10-1.35) 1.06 (0.96-1.17) 6736 (17.0)  1.19(1.10-1.28) 1.09 (1.02-1.18)
Dietrich in sugar and fat 35,647 39,767
First quartile 8842 (24.8)  1.00 1.00 9861 (24.8)  1.00 1.00
Second quartile 8981 (25.2)  0.81(0.75-0.89) 0.89 (0.83-0.96) 10,022 (25.2) 0.93 (0.86-1.01) 0.98 (0.91-1.05)
Third quartile 8912 (250) 0.84(0.77-0.92) 0.88 (0.82-0.95) 9942 (250)  0.89(0.83-0.97) 0.93 (0.85-1.01)
Fourth quartile 8912 (250)  0.77(0.70-0.84) 0.80 (0.75-0.87) 9942 (250)  0.93(0.86-1.01) 1.00 (0.93-1.08)
Do you work (or have you worked) more than one in two Saturdays during the year?
Tobacco use
Relapse of tobacco use 15452 15,464
among ex-smokers at
baseline
No 12,483 (80.8) 1.00 1.00 12,735(82.4) 1.00 1.00
Yes 2969 (19.2)  1.26(1.15-1.37) 1.08 (0.97-1.20) 2729(176)  1.14(1.04-1.24) 1.04 (0.94-1.15)
Changing status 25,402 25,592
among ever-smokers at
baseline
Smokers at baseline 7145 (28.2)  1.00 1.00 7146 (279)  1.00 1.00

and remained current
smokers at follow-up
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Men Women
Unadjusted model Fully-adjusted model® Unadjusted model Fully-adjusted model®
N (%) OR (95% Cl) OR (95% Cl) N (%) OR (95% Cl) OR (95% CI)
Smokers at baseline 2805 (11.0)  0.71 (0.64-0.78) 0.91(0.83-1.01) 2982 (116) 0.75(0.69-0.83) 0.90 (0.82-0.97)

and stopped at follow-up

Ex-smokers at
baseline and remained ex-
smokers at follow-up

12,483 (49.1) 0.74 (0.69-0.79)

0.92 (0.86-0.99)

12,735 (49.8) 0.72(0.67-0.76) 0.93 (0.87-0.98)

Ex-smokers at base- 2969 (11.7)  0.93 (0.85-1.02) 1.00 (0.91-1.10) 2729(10.7)  0.82(0.74-0.90) 0.96 (0.87-1.06)
line relapsed at follow-up
Cannabis use
Cannabis use among 17,924 16,304
ever-users at baseline
No use in the past 16,817 (93.8) 1.00 1.00 15,514 (95.1) 1.00 1.00
12 months
Use in the past 930(5.2) 0.81 (0.69-0.95) 0.93 (0.80-1.09) 628 (3.9) 1.19 (0.90-1.34) 1.10(0.92-1.32)
12 months, < 1/month
Use in the past 177 (1.0) 1.35(0.99-1.88) 1.34(0.98-1.83) 162 (1.0) 1.33(0.95-1.86) 1.00 (0.71-1.41)
12 months, >1/month
Alcohol use (WHO risk 35,647 39,767
levels)
Low risk 27,554 (77.3) 1.00 1.00 22,246 (55.9) 1.00 1.00
No use 4977 (14.0) 1.28 (1.20-1.37) 1.11(1.03-1.19) 10,785 (27.1) 1.14(1.08-1.19) 1.03(0.97-1.09)
At risk 3116 (8.7) 1.27 (1.17-1.37) 1.13(1.03-1.24) 6736 (17.0) 1.19(1.12-1.26) 1.14(1.07-1.22)
Dietrich in sugar and fat 35,647 39,767
First quartile 8842 (24.8) 1.00 1.00 9861 (24.8) 1.00 1.00
Second quartile 8981 (25.2)  0.89 (0.84-0.95) 0.89 (0.83-0.95) 10,022 (25.2) 0.94(0.89-1.01) 0.92 (0.87-0.99)
Third quartile 8912 (25.0) 0.89 (0.83-0.95) 0.91 (0.85-0.98) 9942 (25.0)  0.94 (0.88-1.01) 0.93 (0.88-1.00)
Fourth quartile 8912 (25.0)  0.79 (0.74-0.85) 0.85 (0.80-0.92) 9942 (25.0)  0.95(0.90-1.01) 0.94 (0.88-0.99)

2 Adjusted for age (years, continuous), occupational grade (low; medium; high), educational level (levels, continuous), household income (€/month, continuous) and
baseline depression (yes; no). Adjustments for level of consumption at baseline were performed for alcohol use and diet rich in sugar and fat

Relapse was defined as: no (remained non-smokers at follow-up) and yes (became current smokers at follow-up)

World Health Organization (WHO) risk level classification were used as follows: low risk (1-27 drinks/week in men and 1-13 in women), no use, and at risk (>28 drinks/

week in men and > 14 in women)

Sensitivity analyses

The stratified analyses showed that the associations
between atypical working hours and substance use were
more pronounced in workers from low occupational
grade compared to those from high occupational grade.
In addition, most of these associations persisted in work-
ers exposed since less than 1 year compared to individu-
als exposed since at least 1 year (data not shown).

No interactions were found between atypical working
hours and BMI, physical activity or following a current
diet when examining the associations between atypi-
cal working hours and diet rich in fat or sugar (data not
shown).

Discussion

This study examined the prospective associations
between atypical working hours at work and tobacco,
cannabis, alcohol use, and a diet rich in sugar and fat

among workers from a large population-based cohort
while taking into account sociodemographic factors and
depression. Overall, working at night was associated
with decreased smoking cessation and increased relapse
in women, increased cannabis use in men and increased
alcohol use in both men and women. Weekend work was
associated with decreased smoking cessation in women
and increased alcohol use in both men and women.
Non-fixed hours was associated with decreased smok-
ing cessation in women and increased relapse in men and
increased alcohol use in both men and women. Overall,
atypical working hours were associated with decreased
sugar and fat consumption.

This study has some strengths. First, the CON-
STANCES cohort is a national population-based cohort
from various sociodemographic and occupational condi-
tions [39]. Second, we had the necessary data to adjust
the analyses for potential confounders, and sufficient
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Men Women
Unadjusted model Fully-adjusted model® Unadjusted model Fully-adjusted model®
N (%) OR (95% CI) OR (95% ClI) N (%) OR (95% CI) OR (95% ClI)
Do you work the same number of hours each day?
Tobacco use
Relapse of tobacco use 15,452 15,464
among ex-smokers at
baseline
No 12,483 (80.8) 1.00 1.00 12,735(82.4) 1.00 1.00
Yes 2969 (19.2)  1.00(0.92-1.08) 1.08 (0.99-1.19) 2729 (176)  1.05(0.96-1.14) 1.07 (0.98-1.17)
Changing status 25,402 25,592
among ever-smokers at
baseline
Smokers at baseline 7145 (28.2)  1.00 1.00 7146 (279)  1.00 1.00
and remained current
smokers at follow-up
Smokers at baseline 2805 (11.0)  1.12(1.02-1.22) 0.97 (0.89-1.07) 2982 (11.6)  0.97 (0.89-1.06) 0.89(0.81-0.97)
and stopped at follow-up
Ex-smokers at 12,483 (49.1) 0.90 (0.85-0.95) 0.83 (0.78-0.89) 12,735 (49.8) 0.94 (0.89-0.99) 0.92 (0.86-0.98)
baseline and remained ex-
smokers at follow-up
Ex-smokers at 2969 (11.7)  0.90 (0.83-0.98) 0.90 (0.82-0.98) 2729(10.7) 099 (0.90-1.08) 0.99 (0.91-1.09)
baseline and relapsed at
follow-up
Cannabis use
Cannabis use among 17,924 16,304
ever-users at baseline
No use in the past 16,817 (93.8) 1.00 1.00 15,514 (95.1) 1.00 1.00
12months
Use in the past 930(5.2) 1.21(1.01-1.38) 1.16(1.02-1.33) 628 (3.9) 1.18 (0.95-1.47) 1.17(0.94-1.47)
12 months, < 1/month
Use in the past 177 (1.0) 0.90 (0.67-1.23) 0.97 (0.72-1.29) 162 (1.0) 1.18(0.74-1.87) 1.23(0.76-1.97)
12 months, >1/month
Alcohol use (WHO risk 35,647 39,767
levels)
Low risk 27,554 (77.3) 1.00 1.00 22,246 (55.9) 1.00 1.00
No use 4977 (14.0)  0.92 (0.88-0.96) 1.02 (0.97-1.07) 10,785 (27.1)  0.96 (0.92-1.00) 1.03 (0.98-1.08)
At risk 3116 (8.7) 1.16 (1.06-1.26) 1.15(1.05-1.26) 6736 (17.0)  1.21(1.13-1.30) 1.14(1.06-1.23)
Dietrich in sugar and fat 35,647 39,767
First quartile 8842 (24.8)  1.00 1.00 9861 (24.8)  1.00 1.00
Second quartile 8981 (25.2)  1.00(0.92-1.09) 0.95(0.83-1.10) 10,022 (25.2) 0.95 (0.87-1.03) 0.89(0.78-1.03)
Third quartile 8912 (250)  0.96 (0.88-1.05) 0.87(0.75-1.02) 9942 (250)  0.97 (0.89-1.05) 0.99 (0.85-1.15)
Fourth quartile 8912 (2500  1.02(0.93-1.11) 0.88 (0.75-1.05) 9942 (25.0)  1.00(0.92-1.09) 0.98 (0.83-1.16)
Do you work the same number of days each week?
Tobacco use
Relapse of tobacco use 15452 15,464

among ex-smokers at
baseline

No
Yes

Changing status
among ever-smokers at
baseline

Smokers at baseline
and remained current
smokers at follow-up

12,483 (80.8)
2969 (19.2)
25,402

7145 (28.2)

1.00
1.18(1.07-1.29)

1.00

1.00
1.13(1.01-1.27)

1.00

12,735 (824)
2729 (17.6)
25,592

7146 (27.9)

1.00
1.12(1.01-1.23)

1.00

1.00
1.05 (0.95-1.16)

1.00
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Table 4 (continued)

Men Women

Unadjusted model Fully-adjusted model® Unadjusted model Fully-adjusted model®

N (%) OR (95% CI) OR (95% Cl) N (%) OR (95% ClI) OR (95% Cl)

Smokers at baseline
and stopped at follow-up

2805(11.0)  0.95(0.86-1.05) 1.06 (0.95-1.18) 2982 (116) 0.88(0.80-0.97) 0.91 (0.82-1.01)

Ex-smokers at
baseline and remained ex-
smokers at follow-up

12,483 (49.1) 0.80(0.75-0.86) 0.87 (0.81-0.94) 12,735 (49.8) 0.79 (0.74-0.84) 0.90 (0.84-0.97)

Ex-smokers at 2969 (11.7)  0.94 (0.86-1.04) 0.98 (0.88-1.08) 2729(10.7)  0.88(0.80-0.97) 0.96 (0.86-1.06)
baseline and relapsed at
follow-up
Cannabis use
Cannabis use among 17,924 16,304
ever-users at baseline
No use in the past 16,817 (93.8) 1.00 1.00 15,514 (95.1) 1.00 1.00
12months
Use in the past 930 (5.2) 0.95(0.81-1.11) 0.99 (0.84-1.16) 628 (3.9) 1.09 (0.86-1.37) 1.03 (0.80-1.32)
12months, < 1/month
Use in the past 177 (1.0) 1.16 (0.84-1.61) 1.05 (0.76-1.46) 162 (1.0) 1.49 (0.92-1.68) 1.38(0.84-1.66)
12 months, >1/month
Alcohol use (WHO risk 35,647 39,767
levels)
Low risk 27,554 (77.3) 1.00 1.00 22,246 (559) 1.00 1.00
No use 4977 (14.0)  1.15(1.09-1.21) 1.02 (0.97-1.09) 10,785 (27.1) 1.12(1.07-1.18) 1.07 (1.01-1.13)
At risk 3116 (8.7) 1.32(1.20-1.46) 1.19(1.06-1.32) 6736 (17.0) 1.14 (1.06-1.24) 1.12(1.02-1.22)
Dietrich in sugar and fat 35,647 39,767
First quartile 8842 (24.8)  1.00 1.00 9861 (24.8)  1.00 1.00
Second quartile 8981 (25.2)  0.91(0.82-1.10) 0.92 (0.78-1.08) 10,022 (25.2) 0.91(0.82-1.00) 0.81(0.67-0.96)
Third quartile 8912 (25.0)  0.87(0.79-0.97) 0.87 (0.73-1.04) 9942 (25.0)  0.91 (0.82-0.99) 0.90 (0.75-1.07)
Fourth quartile 8912 (25.0)  0.89 (0.80-0.99) 0.85 (0.69-1.03) 9942 (25.0) 1.01(0.92-1.12) 1.00 (0.82-1.21)
Do you work fixed hours?
Tobacco use
Relapse of tobacco use 15452 15,464
among ex-smokers at
baseline
No 12,483 (80.8) 1.00 1.00 12,735(82.4) 1.00 1.00
Yes 2969 (19.2) 1.05(0.97-1.14) 1.11 (0.95-1.30) 2729 (17.6) 1.03(0.95-1.13) 1.05 (0.95-1.17)
Changing status 25,402 25,592
among ever-smokers at
baseline
Smokers at baseline 7145 (28.2)  1.00 1.00 7146 (279) 1.00 1.00
and remained current
smokers at follow-up
Smokers at baseline 2805 (11.0)  1.16 (1.06-1.26) 0.97 (0.88-1.07) 2982 (116)  0.99(0.91-1.09) 0.92 (0.84-1.01)

and stopped at follow-up

Ex-smokers at
baseline and remained ex-
smokers at follow-up

12,483 (49.1) 0.94 (0.88-0.99) 0.82(0.77-0.88) 12,735 (49.8) 0.95(0.90-1.01) 0.93 (0.87-1.00)

Ex-smokers at 2969 (11.7)
baseline and relapsed at

follow-up

0.98 (0.90-1.07) 0.96 (0.87-1.05) 2729(10.7)  0.99 (0.90-1.08) 1.00 (0.91-1.10)

Cannabis use

Cannabis use among 17,924

ever-users at baseline

16,304

No use in the past 16,817 (93.8) 1.00 1.00

12 months

15,514 (95.1) 1.00 1.00
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Men Women
Unadjusted model Fully-adjusted model® Unadjusted model Fully-adjusted model®
N (%) OR (95% ClI) OR (95% Cl) N (%) OR (95% Cl) OR (95% Cl)
Use in the past 930(5.2) 1.05(0.92-1.20) 0.98(0.85-1.12) 628 (3.9) 1.08 (0.86-1.34) 1.04 (0.88-1.28)
12months, < 1/month
Use in the past 177 (1.0) 0.72(0.53-0.97) 0.80 (0.59-1.08) 162 (1.0) 1.10(0.80-1.49) 1.09 (0.79-1.49)
12months, >1/month
Alcohol use (WHO risk 35,647 39,767
levels)
Low risk 27,554 (77.3) 1.00 1.00 22,246 (55.9) 1.00 1.00
No use 4977 (14.0)  0.89 (0.85-0.93) 1.04 (0.99-1.09) 10,785 (27.1) 0.93 (0.89-0.97) 1.00 (0.95-1.05)
At risk 3116 (8.7) 1.09 (0.99-1.19) 1.15(1.04-1.26) 6736 (170)  1.14(1.06-1.22) 1.05 (0.97-1.14)
Diet rich in sugar and fat 35,647 39,767
First quartile 8842 (24.8)  1.00 1.00 9861 (24.8)  1.00 1.00
Second quartile 8981 (25.2) 1.00 (0.92-1.09) 1.06 (0.91-1.23) 10,022 (25.2) 0.97 (0.89-1.06) 0.91(0.79-1.05)
Third quartile 8912 (250) 094 (0.86-1.03) 1.04 (0.89-1.21) 9942 (2500 099 (0.91-1.07) 1.01 (0.86-1.19)
Fourth quartile 8912 (25.0) 1.01 (0.93-1.11) 1.16 (0.97-1.38) 9942 (25.0)  0.99 (0.91-1.07) 1.03 (0.86-1.22)

@ Adjusted for age (years, continuous), occupational grade (low; medium; high), educational level (levels, continuous), household income (€/month, continuous) and
baseline depression (yes; no). Adjustments for level of consumption at baseline were performed for alcohol use and diet rich in sugar and fat

Relapse was defined as: no (remained non-smokers at follow-up) and yes (became current smokers at follow-up)

World Health Organization (WHO) risk level classification were used as follows: low risk (1-27 drinks/week in men and 1-13 in women), no use, and at risk (>28 drinks/

week in men and > 14 in women)

power to run stratified analyses by sex. Third, we had dif-
ferent questions to assess atypical working hours and the
use of several substances and dietary intake. However,
this study has some limitations. First, although the CON-
STANCES cohort is a large population-based cohort
with different work settings, randomly selected partici-
pants were included and followed on a voluntary basis
are thus not representative of the general population. In
addition, data were not weighted as it is usually done in
large cohorts such as the National Health and Nutrition
Examination Survey (NHANES) while aiming at exam-
ining the relations between several variables rather than
computing representative prevalence [55, 56]. In particu-
lar, most of the participants had a favorable social con-
text, and they are more interested in their health. Thus,
our results should be extrapolated with caution to other
settings. Second, when dealing with substance use, par-
ticipants tend to underestimate their consumption in
relation with social desirability; hence, there is a risk of an
under-estimation which is a common method bias [57].
Third, even if we had a large set of sociodemographic
and clinical factors for considering potential confound-
ing effects in order to examine longitudinal associations,
we cannot exclude the possibility of residual confounding
due to unmeasured factors such as personality traits, or
other exposure and socioeconomical factors. Thus, our
findings, although computed from prospective analyses,
must not be interpreted as causality pathways. Fourth,

the absence of consumed quantities of fat and sugar
intakes limited our ability to calculate energy intakes
from these macronutrients and quantify their associa-
tion with the indicators of atypical working hours. Fifth,
we had one single measure of the exposures thus limit-
ing our capacity to examine changes in the exposures
before the assessment of the outcomes. Nevertheless, we
examined changes in the associations according to the
duration of the exposures for whom this information was
available (i.e., night shifts and weekend work) and results
showed that associations were more pronounced in indi-
viduals who were exposed for less than 1 year compared
to those who were exposed for a longer period.” Sixth, in
this present study, information on hours of sleep were
not examined although this variable can be important to
be taken into consideration while dealing with the asso-
ciations between atypical working hours, substance use
and diet rich in sugar and fat. Thus, future studies should
plan to consider this variable in their models.

Working at night was associated with increased
tobacco use in women, with increased cannabis use in
men and with increased alcohol use in both men and
women. Regarding alcohol use, this finding was not con-
sistent with a previous published study that showed that
working at night was associated with a decreased risk of
being at risk [58]. Working at night could be associated
with sleep disorders and fatigue [59]. Hence, workers
who work at night might use these substances as sleep
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aids/hypnotic substances for sleep disorders or psycho-
stimulants to overcome fatigue [60]. They might also
use them to alleviate stress including psychological and
work stress [61] since these individuals are more exposed
to lack of peer support, as well as social and family con-
flicts (i.e., inter-marital tensions, imbalance in parent-
hood and household activities) [60]. Weekend work was
associated with increased tobacco use in women and
alcohol use in both men and women. Workers obliged to
work on weekends have an increased likelihood of work-
family conflicts compared to other workers [62]. Work-
family conflicts are known to be associated with tobacco
and alcohol use [63, 64]. Non-fixed working hours were
associated with increased tobacco and alcohol use in
both men and women. At least for some workers, non-
fixed hours could increase time management autonomy
(i.e., managing schedules and deadlines with minimum
supervision). This situation has been associated with an
increased level of work stress which could be associated
with tobacco and alcohol use [65]. Moreover, since sub-
stance use are commonly associated with a decreased
likelihood of finding a job [66], substance users might be
oversampled in jobs that are usually less appealing, such
as those requiring to work at night, on weekends or on
non-fixed hours.

Stratified analyses suggested that the associations
between atypical working hours and substance use
may concern mainly workers from low occupational
grade. This finding was consistent with the well-known
increased vulnerability to substance use in workers
from lower social positions [67]. Stratified analyses also
suggested that the associations between atypical work-
ing hours and substance use may already appear among
recently exposed workers. Although a healthy worker
effect could be involved, these results could indicate that
that it is probably not necessary to be exposed for a long
time to observe a significant association with substance
use.

Lastly, working after midnight and on Saturdays were
associated with decreased sugar and fat consumption in
both men and women. These work conditions might be
associated with time-related barriers to eat and/or to buy
food. As some atypical working hours such as night shifts
are associated with a higher BMI level, the associations
with atypical working hours and fat and sugar dietary
patterns may be more pronounced among overweight or
obese individuals or individuals following a current diet
or individuals with a sedentary lifestyle. However, in the
present study we failed to find significant interactions
between BMI, physical activity, current diet and atypi-
cal working hours and in particular with working after
midnight and on Saturdays. Moreover, we have analyzed
the association between atypical working hours and fat
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and sugar intake by adding interaction terms in separate
models with BMI, physical activity and following a par-
ticular diet in order to further explore whether our asso-
ciations could be moderated by a third factor. However,
interactions were not significant so it is unlikely in this
study that different categories of BMI, physical activity or
following or not a diet may have substantial roles in the
associations between atypical working hours and fat and
sugar intake. Otherwise, workers with healthier habits,
including low sugar and fat intakes, might be more prone
to engage themselves in jobs having high demand, such as
those requiring to work after midnight or on Saturdays.

Conclusions

To conclude, these findings should be considered in
health promotion programs and prevention strategies
regarding poor health outcomes associated with atypi-
cal working hours. For workers who experience atypical
hours, regular monitoring with standardized screening
and early intervention on substance use are needed,
even among those who are recently exposed and exposed
to just one type of atypical hours. Our findings suggest
that workers from low occupational grade may be more
concerned. Longitudinal studies with more repeated
measures should examine whether subtracting the work-
ers exposed to working atypical working hours could
decrease their risk of substance use. Furthermore, quali-
tative studies may be important to better understand the
mechanisms that underlie these associations and the sex
differences.
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