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Abstract

Objectives

To examine the associations between job exposure to the public (e.g., customers, guests,

users of a public service, patients) and alcohol, tobacco and cannabis use.

Methods

From the French population-based CONSTANCES cohort, 16,566 men and 17,426 women

currently working were included between 2012 and 2016. They reported their exposure to

the public (daily versus no daily), and among the daily exposed participants (10,323 men

and 13,318 women), the frequency of stressful exposure (often versus rarely). Dependent

variables were: chronic alcohol consumption (<1(1), 1-27(1–13), 28-42(14–28), >42(28)

drinks per week in men(women)), heavy episodic drinking (never, at most once a month,

more than once a month), alcohol use risk with Alcohol Use Disorders Identification Test

(mild, dangerous, problematic or dependence), tobacco use (non-smoker, former smoker,

1–9, 10–19, >19 cigarettes per day) and cannabis use (never, not in past year, less than

once a month, once a month or more). Logistic regressions provided odds ratios of sub-

stance use, stratifying for gender and adjusting for sociodemographic confounders, depres-

sion, effort-reward imbalance and perceived health status.

Results

Exposed men had higher risks of alcohol (chronic alcohol consumption, heavy episodic

drinking and alcohol use risk), tobacco and cannabis use. Exposed women had higher risks

of tobacco and cannabis use. In men, stressful exposure was associated with increased

risks of heavy episodic drinking, tobacco and cannabis use. In women, stressful exposure

was associated with increased risks of chronic alcohol consumption, alcohol use risk,

tobacco and cannabis use. All these findings remained significant in multivariable analyses,
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taking into account sociodemographic variables, depressive symptoms, perceived health

status and effort-reward imbalance.

Conclusions

Interventions to reduce emotional job demand should systematically integrate assessment

and prevention measures of addictive behaviors. Vulnerable workers may be offered more

specific interventions to reduce the impact of exposure to the public on their substance use.

Introduction

Addictive behaviors are among the first leading preventable causes of premature death in west-

ern countries [1]. The burden of addiction is mainly driven by three substances: alcohol,

tobacco and cannabis [2]. Consumption of these substances is involved, with a dose-dependent

relationship [3], in many somatic disorders (e.g. cardiovascular disorders, cancers, liver dis-

ease) [3, 4], psychiatric disorders (e.g. depression, suicide) [5–8] as well as with social depriva-

tion [9] and detrimental effects on work [10, 11]. For instance, even moderate daily alcohol

consumption is associated with sickness absences, whatever their duration and causes of

absences [10]. In a recent meta-analysis, quitting smoking was found to reduce absenteeism

and lead to substantial cost-savings for employers [11]. However, working conditions may also

influence addictive behaviors. For instance, exposure to psychosocial job strain, characterized

by high psychological work demand and low decisional latitude to cope with the task, lead to

an increased risk of substance use disorders [12], especially concerning alcohol [13, 14],

tobacco [15] and cannabis [16]. However, the associations between substance use disorders

and emotional job demand has been less explored [17] athough it might constitute a fruitful

avenue to refine preventive interventions [12–16, 18].

In the context of job exposure to the public (e.g., customers, guests, users of a public service,

patients), emotional job demand involves displaying demands (i.e. expressing positive, nega-

tive, and neutral emotions toward public), facing sensitivity demands (i.e. guessing what the

public is feeling) and dealing with potential emotional mistreatments (e.g. facing the dissatis-

faction of a client) [17]. One may expect an association between these demands and addictive

behaviors (i.e. consumption of alcohol, tobacco and cannabis) through several pathways. In

one hand, all these situations may induce work-related stress that could lead to adaptive behav-

iors aiming to help face these interpersonal difficulties, including addictive behaviors [19, 20].

In other words, substances may be used as self-medication to reduce psychological distress

induced by these difficulties [19]. In the other hand, substance use disorders may increase the

likelihood of interpersonal difficulties [21, 22], either through acute effects or withdrawal

symptoms (e.g., irritability) or long-term neuropsychological impairment [23]. In addition, an

association between job exposure to the public and addictive behaviors would be consistent

with the well-known links between addictive behaviors and social anxiety [24–26]. To our

knowledge, no study to date has explored the specific associations between job exposure to the

public and alcohol, tobacco and cannabis use in a large population-based sample. Since job

strain has been already found to be associated with increased risk of substance use [12–16], it

would be particularly interesting to examine whether the associations between substance use

and emotional demand is independent of a measure of job strain. Men and women differ

regarding their pattern of addictive behaviors. In particular, men have higher levels of con-

sumptions, but women could have a faster progression of the addiction with greater risk for
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negative health consequences [27]. Men and women could also differ regarding their reasons

for substance use. For instance, women might be more prone to experience alcohol-related

problems as a consequence of a consumption in social circumstances [28]. Beside addiction,

men and women could engage indifferent strategies when coping with emotional job demand.

For instance, the association between emotional demand and major depression may be stron-

ger in men, whereas depression is a well-known risk factor for substance use [29]. Another

example would be the association between the perceived risk of work accident and emotional

demand in women but not in men [17]. Men and women could also be exposed to different

types of emotional demand, even for the same job, usually to a greater extent in women [17,

30]. A better understanding of these gender differences would be helpful to build targeted

interventions for screening and prevention.

The CONSTANCES cohort include a large randomized sample of the French population,

from various occupational status and sociodemographic factors [31]. In particular, sociodemo-

graphic characteristics such as age, education level, household income, marital status and

occupational status were available, as well as a validated measure of the effort-reward imbal-

ance [32], allowing to control for job strain. In addition, depressive symptoms and perceived

health status were also measured. Consequenly we took advantage of the CONSTANCES

cohort to examine the cross-sectional associations between job exposure to the public and

alcohol, tobacco and cannabis use. All the analyses were examined in men and women, sepa-

rately, in order to highlight potential gender differences. Two measures of job exposure to the

public were considered: daily exposure (versus no daily exposure) and, among participants

daily exposed, frequency of stressful exposure. Even without making causal inferences, the

identification of these associations, whatever their directions, would result in public health

impact. For alcohol, we explored not only the intensity of alcohol intake taking into account

both chronic consumption and heavy episodic drinking but also the level of dependency [18].

We hypothesized that such exposure may be associated with increased risk for addictive behav-

iors for these three substances.

Material and methods

Participants

The CONSTANCES cohort includes volunteers aged 18–69 years at baseline in 22 selected

health screening centres from the principal regions of France [31]. Participants were selected

from French adults being covered by the National Health Insurance Fund according to a ran-

dom sampling scheme stratified on age, gender, socioeconomic status and region of France.

The inclusion visit comprises a set of self-report questionnaires including social and demo-

graphic characteristics, health-related behaviors, self-reported health scales, working condi-

tions and occupational exposures.

The present study used the data collected at baseline for the participants included from Feb-

ruary 2012 to September 2016, corresponding to 81,997 volunteers. Since our aim was to

search for associations between addictive behaviors and job exposure to the public, we selected

the sample of 46,652 participants currently working and responders to the assessments of job

exposure to the public. Within this subgroup, 33,992 had complete data regarding the selected

dependent variables and have been therefore included in the study (S1 Fig). Description of the

responders according to missing data and regarding each dependent variable is to be found in

S1 Table.

The CONSTANCES cohort has obtained the authorization of the National Data Protection

Authority (Commission Nationale de l’Informatique et des Libertés, no. 910486) and was

approved by the Institutional Review Board of the National Institute for Medical Research—
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INSERM (no. 01–011). Written informed consent was received from all of the subjects in the

CONSTANCES cohort.

Job exposure to the public

Two different measures of job exposure to the public were considered:

- Daily exposure versus no daily exposure
A binary question assessed the presence or not of a daily job exposure to the public includ-

ing a physical or a phone contact with the public every day or almost. What we called public

are people other than colleagues with whom the worker has to interact, such as customers,

guests, users of a public service or patients.

- Frequency of stressful exposure among daily exposed workers
Daily exposed workers had to answer the following question, exclusively related to their

occupational life: « Do you experience stressful situations in your relations with the public?

», using a 4-point Likert. More precisely, they had to assess the frequency of stressful expo-

sure by choosing one of the following four responses: 1) Never or almost; 2) Rarely; 3)

Often and 4) Always or almost. In the present study, we computed a binary variable by

aggregating categories 1) and 2) on the one hand, and categories 3) and 4) on the other

hand. Since our outcomes had at least three modalities, we wanted to avoid using too many

categories for analysis, which may have resulted in increasing the risk of both Type 1 and 2

errors. Consequently, we introduced the explanatory variable of interest as a binary variable

in our analyses (i.e. “never or rarely” versus “often or almost always”).

Alcohol use

Chronic alcohol consumption and heavy episodic drinking were separately assessed since

these different measures of alcohol use have been associated with different environmental fac-

tors [22].

Chronic alcohol consumption was computed based on the following question: “How often

do you usually drink alcoholic beverages?”. Participants had to choose one of the following

four responses: 1) Never; 2) Once a month or less; 3) Two or three times per month and 4)

Once a week or more. For participants who declared a chronic consumption once a week or

more, weekly alcohol consumption was computed in drinks per week based on a reporting of

all the alcoholic beverages consumed the previous week. Weekly alcohol consumption was

subsequently categorized in four classes according to the World Health Organization (WHO)

levels of risk classification (World Health Organization, 2000). Thus we used the following

cut-offs in men (women): <28(14); <43(29); <71(43) and�71(43) to define low, medium,

high or very high risk categories, respectively. The two last categories (i.e. high and very high)

were merged to ensure sufficient subsample size. Then, we computed a unique categorical vari-

able assessing chronic alcohol consumption as follows: 1) Never; 2) Once a month or less; 3)

Two or three times per month; 4) low weekly consumption; 5) medium weekly consumption

and 6) high or very high weekly consumption. Finally, we aggregated the categories 2) and 3)

to provide a meaningful indicator of a non-regular alcohol use (i.e. less than once a week).

Since none of our included subjects reported never consuming, our final categorical variable

assessing chronic alcohol consumption was thus defined by four categories as follows: 1) Non-

regular use; 2) low weekly consumption; 3) medium weekly consumption and 4) high or very

high weekly consumption. To also examine whether job exposure to the public would be asso-

ciated with an increase in weekly alcohol consumption among participants who have a regular
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consumption (i.e. at least one drink per week), we performed additional analyses in this

subsample.

The frequency of heavy episodic drinking was mesured as a categorical variable based on

the answer to the following question: « How often do you drink six or more standard alcoholic

beverages on the same occasion? ». Participants had to choose among five responses: 1) Never;

2) Less than once per month; 3) Every month; 4) Every week; and 5) Every day or almost. We

aggregated categories 2) and 3), as well as categories 4) and 5), in order to compute a categori-

cal variable with 3 modalities as follows: 1) Never, 2) At most once a month and 3) More than

once a month. Since frequent heavy drinking was defined by belonging to the last category, we

could not examine whether job exposure to the public would be associated with an increase

in the frequency of heavy episodic drinking among a subsample of frequent heavy episodic

drinkers.

Finally, alcohol use risk categories were defined thanks to the French version of the Alcohol

Use Disorders Identification Test (AUDIT) [33]. The AUDIT was developed in 1989 by the

World Health Organization (WHO) and has been updated in 1992 to match the DSM-IV cri-

teria for alcohol abuse and dependence. It consists of a 10-item self-administered question-

naire built as a transcultural screening tool about recent alcohol use, alcohol dependence

symptoms and alcohol-related problems. The AUDIT score ranges from 0 to 40. In the present

study, the AUDIT was used as a categorical variable with four modalities, based on recom-

mended AUDIT risk levels, and in order to provide a meaningful indicator of alcohol use dis-

order severity, as follows: 1) Mild (0–7); 2) Dangerous (8–15); 3) Problematic (16–19) and 4)

Dependence (20–40) [34]. The two last categories (i.e. problematic and dependence) were

merged to ensure sufficient subsample size.

Tobacco use

Smoking status (i.e. non-smoker, former smoker or current smoker) was self-reported.

Among current smokers, daily tobacco consumption was computed in cigarettes per day from

the cumulative number of tobacco consumption per day, whatever the product (e.g. common

cigarette, cigar and pipe). From these two variables, we computed a categorical variable with

five modalities to define 1) Non-smokers; 2) Former smokers; 3) Current light smokers (1 to 9

cigarettes per day); 4) Current moderate smokers (10 to 19 cigarettes per day) and 3) Current

heavy smokers (>19 cigarettes per day) [35]. To also examine whether job exposure to the

public would be associated with an increase in tobacco consumption among smokers, we per-

formed additional analyses in the subsample of current smokers.

Cannabis use

From three questions asked to characterize the frequency of cannabis consumption, we com-

puted a categorical variable expressing the frequency of lifetime cannabis consumption as fol-

lows: 1) Never used; 2) No consumption during the previous 12 months; 3) Less than once a

month and 4) Once a month or more. Since regular cannabis consumption was defined by

belonging to the last category, we could not examine whether job exposure to the public would

be associated with an increase in cannabis consumption among a subsample of regular users.

Covariables

From the baseline questionnaires, we used the following sociodemographic variables:—age;

gender; occupational status indicated as follows: farmer, blue-collar worker and craftsman;

clerk (e.g. clerical or commercial employee, childcare worker, service agent); intermediate

worker (e.g. school teacher, nurse, technician, foreman, master’s agent); executive (e.g.
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engineer, doctor);—marital status (i.e. single; marital life; separated or divorced; widowed);

household income (i.e. <2100; 2100–2800; 2800–4200; >4200 euros per month);—education

level based on the International Standard Classification of Education (ISCED) [36]. Education

level has been coded according to the nine levels of the International Standard Classification of

Education (ISCED) [36]. In the CONSTANCES cohort, a categorical variable corresponding

to the highest obtained degree can be directly used to compute an education level categorical

variable in five modalities based on the 2011 ISCED classification as follows: levels 0 and 1

(early childhood education and primary education); level 2 (lower secondary education); levels

3 and 4 (upper secondary education and post-secondary non-tertiary education); levels 5 and

6 (short-cycle tertiary education and Bachelor’s or equivalent level) and levels 7 and 8 (Master’s

or equivalent level and Doctoral or equivalent level). Except for age, these variables were col-

lected as categorical ones.

Since depression has been found to be associated with both substance consumptions [5–8]

and occupational stress [37], we also collected depressive symptoms as a continuous variable

with the Center of Epidemiologic Studies Depression scale (CESD), which is a 20-item self-

administered questionnaire designed for use in community studies. The CESD is known to

have a high internal consistency [38]. The CESD asks participants how often they have experi-

enced specific symptoms during the previous week (e.g. «I felt depressed», «I felt everything I

did was an effort», «My sleep was restless»). Responses range from 0 («hardly ever») to 3

(«most of the time»).

Perceived health status is associated with substance use disorder as well as with social anxi-

ety [39]. In the present study, perceived health status has been assessed by fulfilling the follow-

ing question: « How do you judge your general health compared to a person of your entourage

of the same age? ». The score ranges from 1 to 8, with a score of 1 indicated a very good general

health and a score of 8 a very poor one.

As job strain has been associated with substance use and may increase the sensitivity to

stressful situations in the workplace [12], we used the effort-reward imbalance as a continuous

variable to provide a proxy of sustained stress reactions at work. First, participants answered

three questions regarding their efforts at work (e.g. demanding job, heavy workload) and

seven questions regarding their rewards at work (e.g. financial gratification, respect from supe-

riors) by completing a 4-point likert scale for each sentence according to their level of agree-

ment with the proposal (from “strongly disagree” to “totally agree”). Scores at each question

goes from 1 to 4 points. For three questions regarding rewards at work, scores had to be

inversed. Secondly, two different total scores, one regarding efforts and another regard

rewards, were computed by summing the scores at each question. Thirdly, the effort-reward

imbalance was computed, using the following formula: (7/3)�(effort total score/reward total

score). The effort-reward ratio ranges from 0.25 to 4. Finally, for the participants daily exposed

to the public, we performed exploratory analyses to examine whether the association between

substance use and stressful exposure to the public might be more prevalent in some types of

job. The CONSTANCES cohort includes information about the profession for some partici-

pants in the labor force using an automatic coding from the National Institute of Statistics and

Economic Studies [40]. These data were available for 7,991 men and 11,411 among the daily

exposed workers. To prevent Type 2 error because of insufficient statistical power, we took

into account only the categories of jobs including a sufficient number of participants. This was

not the case for clergy (3 men and no woman), information, arts and entertainment profes-

sions (111 men and 158 women), farmers (one man and one woman) and company managers

(6 men and no woman). The remaining seven categories of jobs, including a total of 7,703 men

and 10,916 women were: administrative staff, education professions, healthcare professionals,
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supervisors, workers and technicians who are not in the tertiary sector, engineers, personal ser-

vices, and commercial and independent professions (S2 Table).

Statistical analysis

Our dependent variables (chronic alcohol consumption, heavy episodic drinking, alchol use

risk, tobaco consumption and cannabis consumption) were either available as categorical ones

or divided into clinically relevant categories to provide meaningful risk estimates (see above).

These dependent variables were used in separate multinomial logistic regressions. Results are

presented as estimated odds ratios (OR) with their 95% confidence intervals (CI).

First, for each dependent variable, we introduced daily exposure to the public as a fixed fac-

tor into an age-adjusted model and then, into a model adjusted for occupational status and

marital status as fixed factors and for age at baseline, household income and education level as

continuous covariables. We indeed assumed that these two last variables were ordinal repre-

sentation of underlying sets of continuous units (i.e. years of education and amount of money

in euros per month) [41]. Second, the analyses described above were repeated in the subsample

of daily exposed participants, using frequency of job exposure to the public as the explanatory

variable of interest. Third, we performed exploratory age-adjusted analyses while stratifying

this subsample for gender and type of jobs.

As sensitivity analysis, we performed additional adjustement for either depressive symp-

toms or perceived health status or effort-reward imbalance, as continous variables. In order to

examine the risk of listwise deletion by including subjects with complete data for the outcomes,

we ran the analyses again including all the responders after dealing with missing data either by

multiple imputations or by multiple imputation then deletion [42]. As specificity analysis, we

repeated the main analyses replacing the frequency of stressful exposure the public with the

intensity of physical effort at work, as a control condition. Tertiles of perceived physical job

demand were computed from the following 8-item likert scale: « How do you assess the inten-

sity of the physical efforts of your work during a typical day of work? », a variable which is a

good proxy of a physically demanding job [43].

Included subjects had complete data regarding the dependent variables and the explanatory

variable of interest. We had missing data for the other variables, except for gender, occupa-

tional status and age at baseline. Assuming a missing at random mechanism, imputation was

preferred to complete-case analysis in order to limit the risk of selection bias (S3 Table). Sto-

chastic regression imputations were used since this approach accounts for some additional

variance in the imputed estimates compared to simple regression [44].

All the analyses were stratified by gender. Because of the exploratory component of the

study, statistical significance was determined using a conservative two-sided alpha a priori set

at 0.05 and analyses were performed with IBM Statistics for Windows, Version 22.0, Released

2013 (Armonk, NY: IBM Corp).

Results

Participants’ characteristics

The characteristics of the included participants (16,566 men and 17,426 women) stratified by

gender are displayed in Table 1. Among them, 12,124 men and 9,353 women were regular

alcohol users, and 3,179 men and 3,225 women were current smokers. Among these included

participants, 10,323 men and 13,318 women had a daily job exposure to the public. Among

these daily exposed participants, 2,759 men and 4,152 women experienced frequent stressful

exposure, 7,627 men and 7,071 women were regular alcohol users, and 2,121 men and 2,580

women were current smokers.
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Table 1. Characteristics of the 33,992 included participants.

GENDER All included participants Participants with a daily job exposure to the

public

MEN WOMEN MEN WOMEN

N (%) 16,566(48.7%) 17,426(51.3%) 10,323(43.7%) 13,318(56.3%)

CONTINUOUS VARIABLES Mean SD Mean SD Mean SD Mean SD

Age (years) 44.3 10.3 43.7 10.4 44.0 10.3 43.5 10.4

Depression score (CESD) 9.0 7.3 11.4 8.9 9.1 7.4 11.5 8.9

Perceived health statusa 2.7 1.3 2.7 1.3 2.7 1.3 2.7 1.3

Effort-reward imbalanceb 1.0 0.4 1.1 0.4 1.1 0.4 1.1 0.4

CATEGORICAL VARIABLES N % N % N % N %

Occupational status

Farmer, blue-collar worker and craftsman 2512 15.2 558 3.2 1314 12.7 288 2.2

Clerk 2382 14.4 5801 33.3 1880 18.2 4790 36.0

Intermediate worker 4358 26.3 5948 34.1 3186 30.9 5150 38.7

Executive 7314 44.2 5119 29.4 3943 38.2 3090 23.2

Marital status

Single 2341 14.1 2707 15.5 1417 13.7 1999 15.0

Marital life 12768 77.1 12343 70.8 7959 77.1 9473 71.1

Separated or divorced 1380 8.3 2112 12.1 894 8.7 1637 12.3

Widower 77 0.5 264 1.5 53 0.5 209 1.6

Household income(euros per month)

Less than 2100 2252 13.6 3191 18.3 1520 14.7 2577 19.3

Between 2100 and 2800 2407 14.5 2854 16.4 1572 15.2 2239 16.8

Between 2800 and 4200 5708 34.5 5392 34.0 3725 36.1 4708 35.4

More than 4200 6199 37.4 5449 31.3 3506 34.0 3794 28.5

Education ISCED classification

Levels 0 and 1 302 1.8 217 1.2 174 1.7 135 1.0

Level 2 551 3.3 583 3.3 358 3.5 443 3.3

Levels 3 and 4 5232 31.6 4559 26.2 3417 33.1 3604 27.1

Levels 5 and 6 5372 32.4 7668 44.0 3773 36.5 6330 47.5

Levels 7 and 8 5109 30.8 4399 25.2 2601 25.2 2806 21.1

Daily job exposure to the publicto the public in the workplace

No 6243 37.7 4108 23.6 0 0 0 0

Yes 10323 62.3 13318 76.4 10323 100 13318 100

Frequency of stressful exposure

Never or rarely 7564 73.3 9166 68.8 7564 73.3 9166 68.8

Often or almost always 2759 26.7 4152 31.2 2759 26.7 4152 31.2

Chronic alcohol consumptionc

Non regular user 4442 26.8 8073 46.3 2696 26.1 6247 46.9

Low 11165 67.4 8144 46.7 6952 67.3 6172 46.3

Medium 666 4.0 1025 5.9 473 4.6 764 5.7

High or very high 293 1.8 184 1.1 202 2.0 135 1.0

Heavy episodic drinkingd

Never 5823 35.2 11459 65.8 3473 33.6 8819 66.2

At most once a month 9220 55.7 5486 31.5 5839 56.6 4150 31.2

More than once a month 1523 9.2 481 2.8 1011 9.8 349 2.6

Alcohol use riske

Mild 13070 78.9 16157 92.7 8013 77.6 12369 92.9

(Continued)
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Relations between daily job exposure to the public and alcohol, tobacco and

cannabis use

In men, daily exposure (versus no daily exposure) was positively associated with all the out-

comes (i.e. chronic alcohol consumption, heavy episodic drinking, alcohol use risk, tobacco

consumption and cannabis consumption). These associations concerned all the categories of

consumers and remained significant after adjustments for all sociodemographic variables.

Except for cannabis consumption, we found gradually increased risks according to the inten-

sity of consumption (Table 2).

In women, daily exposure (versus no daily exposure) was positively associated with current

smoking compared to non-smoking. This association remained significant after adjustment

for all sociodemographic variables, with gradually increased risks according to the intensity of

consumption. Cannabis consumption was positively associated with daily exposure only after

adjustment for all the sociodemographic variables (Table 2).

When considering the subsample of participants with regular alcohol consumption, daily

exposure was positively associated with the risk of being a moderate or a high or very high con-

sumer compared to a low one, in men but not in women (Table 3). When considering the sub-

sample of current smokers, daily exposure was positively associated with the risk of being a

heavy smoker compared to a light one, in men but not in women (Table 3). These associations

were significant after adjustment for all sociodemographic variables.

Table 1. (Continued)

GENDER All included participants Participants with a daily job exposure to the

public

MEN WOMEN MEN WOMEN

N (%) 16,566(48.7%) 17,426(51.3%) 10,323(43.7%) 13,318(56.3%)

Dangerous 3023 18.2 1136 6.5 1996 19.3 851 6.4

Problematic or dependence 473 2.9 133 0.8 314 3.0 98 0.7

Tobacco usef

Non-smoker 7262 43.8 8378 48.1 4312 41.8 6318 47.4

Former smoker 6125 37.0 5823 33.4 3890 37.7 4420 33.2

Current light smoker 1250 7.5 1616 9.3 819 7.9 1285 9.6

Current moderate smoker 1347 8.1 1328 7.6 906 8.8 1064 8.0

Current heavy smoker 582 3.5 281 1.6 396 3.8 231 1.7

Cannabis use

Never used 7473 45.1 9856 56.6 4508 43.7 7462 56.0

No consumption during the previous 12 months 7233 43.7 6523 37.4 4557 44.1 5052 37.9

Less than once a month 817 4.9 580 3.3 550 5.3 459 3.4

Once a month or more 1043 6.3 467 2.7 708 6.9 345 2.6

SD: Standard Deviation; CESD: Center for Epidemiologic Studies Depression Scale; ISCED: International Standard Classification of Education;
aFrom a 8-pointLikert scale with a score of 1 indicated a very good general health and a score of 8 a very poor one;
bComputed from 7 items regarding rewards and from 3 items regarding efforts as follows: ERI = (7/3)�(effort total score/reward total score), and with all the items

assessed on a 4-pointlikert scale;
cA non-regular consumption is defined as a consumption of less than one standard drink per week. Regarding regular consumers, the following cut-offs in men

(women):<28drinks per week(14);<43(29); <71(43) and�71(43) define low, medium, high or very high risk alcohol consumption categories, respectively;
dDefined as at least six standard alcoholic beverages on the same occasion;
eCategories are defined from Alcohol Use Disorders Identification scores as follows: Mild (0–7), Dangerous (8–15), Problematic (16–19) and Dependence (20–40);
fCategories of current smokers are defined as follows: Light (1 to 9 cigarettes per day), Moderate (10 to 19) and Heavy (>19) consumers.

https://doi.org/10.1371/journal.pone.0196330.t001
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Table 2. Associations between alcohol, tobacco and cannabis use and daily job exposure to the public, taking no daily exposure as reference category, in 16,566 men

and 17,426 women.

MEN Age-adjusted Adjusted for all sociodemographic variables

OR 95%CI p value OR 95%CI p value

Chronic alcohol consumptiona

Low 1.08 1.00 1.16 0.039 1.15 1.06 1.23 <0.001

Moderate 1.61 1.35 1.92 <0.001 1.71 1.43 2.05 <0.001

High or very high 1.46 1.13 1.88 0.004 1.55 1.19 2.01 0.001

Heavy episodic drinkingb

At most once a month 1.14 1.07 1.22 <0.001 1.16 1.08 1.25 <0.001

More than once a month 1.30 1.15 1.46 <0.001 1.33 1.18 1.51 <0.001

Alcohol use riskc

Dangerous 1.20 1.10 1.31 <0.001 1.22 1.12 1.33 <0.001

Problematic or Dependence 1.22 1.00 1.48 0.049 1.24 1.02 1.52 0.035

Smoking statusd

Former smoker 1.23 1.15 1.32 <0.001 1.17 1.09 1.26 <0.001

Light smoker 1.26 1.11 1.43 <0.001 1.19 1.05 1.36 0.008

Moderate smoker 1.38 1.22 1.57 <0.001 1.26 1.11 1.44 <0.001

Heavy smoker 1.48 1.24 1.77 <0.001 1.47 1.22 1.78 <0.001

Cannabis consumptione

Consumption more than 12 months ago 1.10 1.03 1.18 0.006 1.08 1.01 1.16 0.031

Less than once a month 1.29 1.10 1.51 0.002 1.38 1.17 1.63 <0.001

Once a month or more 1.32 1.14 1.52 <0.001 1.25 1.08 1.45 0.003

WOMEN

Chronic alcohol consumptiona

Low 0.92 0.86 0.99 0.029 1.04 0.96 1.12 0.310

Moderate 0.86 0.74 0.99 0.043 1.03 0.88 1.20 0.734

High or very high 0.80 0.58 1.12 0.187 0.96 0.68 1.36 0.810

Heavy episodic drinkingb

At most once a month 0.89 0.82 0.96 0.003 0.96 0.89 1.05 0.363

More than once a month 0.77 0.62 0.94 0.011 0.84 0.67 1.04 0.104

Alcohol use riskc

Dangerous 0.88 0.77 1.01 0.075 1.01 0.87 1.17 0.919

Problematic or Dependence 0.84 0.57 1.23 0.369 1.01 0.67 1.52 0.964

Smoking statusd

Former smoker 1.05 0.97 1.13 0.251 1.03 0.95 1.12 0.442

Light smoker 1.25 1.09 1.42 0.001 1.20 1.04 1.37 0.010

Moderate smoker 1.30 1.13 1.50 <0.001 1.25 1.07 1.45 0.005

Heavy smoker 1.53 1.12 2.09 0.007 1.63 1.18 2.25 0.003

Cannabis consumptione

Consumption more than 12 months ago 1.07 0.99 1.16 0.063 1.10 1.02 1.19 0.019

Less than once a month 1.12 0.91 1.38 0.284 1.31 1.05 1.63 0.017

Once a month or more 0.83 0.67 1.03 0.092 0.87 0.69 1.09 0.229

OR: Odd ratio; 95%CI: Confidence interval at 95%; %;
a Reference category is non-regular consumption, i.e. consumption of less than one standard drink per week. Regarding regular consumers, the following cut-offs in

men(women):<28drinks per week(14); <43(29); <71(43) and�71(43) define low, medium, high or very high risk alcohol consumption categories, respectively;
b Defined as at least six standard alcoholic beverages on the same occasion and taking the "never" category as reference;
c Categories are defined from Alcohol Use Disorders Identification scores as follows: Mild (0–7), Dangerous (8–15), Problematic (16–19) and Dependence (20–40), with

Mild category as reference;
d Categories of current smokers are defined as follows: Light (1 to 9 cigarettes per day), Moderate (10 to 19) and Heavy (>19) consumers, with non-smokers as reference

category;
e Reference category is never use. Age at baseline was used as continuous covariable. Other sociodemographic variables include occupational status and marital status as

fixed factors and household income and education level as continuous covariables. Significant associations are presented in bold (i.e. p<0.05).

https://doi.org/10.1371/journal.pone.0196330.t002
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Relations between stressful job exposure to the public and alcohol, tobacco

and cannabis use

In men, a stressful exposure was positively associated with increased risks of heavy episodic

drinking, being a former smoker and cannabis consumption (Table 4). These associations

remained significant after adjustments for all sociodemographic variables. Stressful expo-

sure was associated with alcohol use risk only after adjustment for all sociodemographic

variables.

In women, stressful exposure was positively associated with increased risks of chronic

alcohol consumption, alcohol use risk, tobacco and cannabis consumption (Table 4). These

associations remained significant after adjustments for all sociodemographic data. We found

gradually increased risks according to the category of alcohol use risk and the intensity of

tobacco consumption.

When considering the subsample of participants with regular alcohol consumption, stress-

ful exposure was positively associated with chronic alcohol consumption in women but not in

men, and with gradually increased risks (Table 3). When considering the subsample of current

smokers, stressful exposure was positively associated with the risk of being a heavy smoker

compared to a light one in women but not in men (Table 3). These associations remained sig-

nificant after adjustement for all sociodemographic variables.

Table 3. Associations between job exposure to the public and alcohol and tobacco use, among regular alcohol users and current smokers, respectively.

SAMPLE All participantsa Daily exposed participantsb

INDEPENDENT VARIABLE OF INTEREST Daily exposure (compared to no daily exposure) Frequent stressful exposure (compared to rare stressful

exposure)

Age-adjusted Adjusted for all

sociodemographic

variables

Age-adjusted Adjusted for all

sociodemographic

variables

MEN OR 95%CI p value OR 95%CI p value OR 95%CI p value OR 95%CI p value

Alcohol consumptionc

Moderate 1.49 1.26 1.77 <0.001 1.50 1.25 1.78 <0.001 0.99 0.81 1.12 0.976 1.02 0.82 1.26 0.885

High or very high 1.35 1.05 1.74 0.019 1.35 1.04 1.74 0.024 1.08 0.79 1.47 0.635 1.12 0.82 1.54 0.473

Tobacco consumptiond

Moderate smoker 1.12 0.95 1.32 0.175 1.09 0.92 1.30 0.325 1.14 0.92 1.42 0.241 1.15 0.92 1.44 0.210

Heavy smoker 1.28 1.03 1.58 0.027 1.36 1.09 1.72 0.008 1.20 0.91 1.59 0.202 1.29 0.97 1.72 0.086

WOMEN

Alcohol consumptionc

Moderate 0.9 0.80 1.08 0.366 0.98 0.84 1.15 0.841 1.20 1.03 1.41 0.023 1.21 1.03 1.42 0.020

High or very high 0.88 0.63 1.22 0.435 0.92 0.65 1.30 0.642 1.62 1.14 2.29 0.007 1.64 1.16 2.32 0.006

Tobacco consumptiond

Moderate smoker 1.05 0.87 1.26 0.614 1.04 0.86 1.26 0.663 1.12 0.95 1.33 0.190 1.16 0.98 1.39 0.092

Heavy smoker 1.25 0.90 1.74 0.190 1.34 0.95 1.89 0.100 1.54 1.15 2.05 0.003 1.58 1.18 2.12 0.002

OR: Odd ratio; 95%CI: Confidence interval at 95%; %;
aAmong 12,124 men and 9,253 women for alcohol regular users (i.e. at least one standard drink per week) or among 3,179 men and 3,225 women for current smokers;
b Among 7,627 men and 7,071 women for alcohol regular users (i.e. at least one standard drink per week) or among 2,121 men and 2,580 women for current smokers;
c Reference category is low consumption, the following cut-offs in men(women):<28drinks per week(14); <43(29); <71(43) and�71(43) define low, medium, high or

very high risk alcohol consumption categories, respectively;
dReference category is light consumption, categories of current smokers are defined as follows: Light (1 to 9 cigarettes per day), Moderate (10 to 19) and Heavy (>19)

consumers, with non-smokers as reference category. Age at baseline was used as continuous covariable. Other sociodemographic variables include occupational status

and marital status as fixed factors and household income and education level as continuous covariables. Significant associations are presented in bold (i.e. p<0.05).

https://doi.org/10.1371/journal.pone.0196330.t003
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Table 4. Associations between alcohol, tobacco and cannabis use and frequency of stressful job exposure to the public among 10,323 men and 13,318 women, all

daily exposed, and considering a frequent stressful exposure compared to a rare one.

MEN Age-adjusted Adjusted for all sociodemographic variables

OR 95%CI p value OR 95%CI p value

Chronic alcohol consumptiona

Low 0.99 0.90 1.10 0.853 0.99 0.90 1.10 0.966

Moderate 0.99 0.79 1.23 0.914 1.02 0.81 1.27 0.895

High or very high 1.07 0.78 1.47 0.681 1.12 0.82 1.55 0.474

Heavy episodic drinkingb

At most once a month 1.02 0.93 1.13 0.632 1.03 0.93 1.13 0.623

More than once a month 1.26 1.07 1.47 0.004 1.29 1.10 1.51 0.002

Alcohol use riskc

Dangerous 1.06 0.95 1.19 0.305 1.08 0.96 1.21 0.189

Problematic or Dependence 1.23 0.96 1.58 0.098 1.28 0.99 1.65 0.052

Smoking statusd

Former smoker 1.17 1.06 1.30 0.002 1.17 1.06 1.29 0.002

Light smoker 0.92 0.77 1.10 0.363 0.91 0.76 1.09 0.300

Moderate smoker 1.04 0.88 1.22 0.659 1.03 0.88 1.22 0.693

Heavy smoker 1.05 0.83 1.32 0.701 1.10 0.87 1.40 0.432

Cannabis consumptione

Consumption more than 12 months ago 1.17 1.07 1.29 0.001 1.17 1.06 1.29 0.001

Less than once a month 1.11 0.91 1.37 0.304 1.15 0.93 1.42 0.188

Once a month or more 1.06 0.88 1.28 0.564 1.05 0.87 1.27 0.628

WOMEN

Chronic alcohol consumptiona

Low 0.97 0.90 1.04 0.377 0.97 0.90 1.05 0.446

Moderate 1.16 0.99 1.36 0.062 1.17 1.00 1.38 0.050

High or very high 1.57 1.11 2.21 0.011 1.59 1.12 2.25 0.009

Heavy episodic drinkingb

At most once a month 1.06 0.97 1.15 0.189 1.06 0.97 1.15 0.182

More than once a month 1.22 0.97 1.52 0.087 1.25 0.99 1.57 0.055

Alcohol use riskc

Dangerous 1.32 1.14 1.53 <0.001 1.34 1.16 1.56 <0.001

Problematic or Dependence 2.20 1.48 3.27 <0.001 2.30 1.54 3.44 <0.001

Smoking statusd

Former smoker 1.09 0.99 1.18 0.057 1.09 1.00 1.18 0.051

Light smoker 1.13 0.99 1.29 0.063 1.13 0.99 1.29 0.061

Moderate smoker 1.27 1.10 1.45 0.001 1.30 1.13 1.49 <0.001

Heavy smoker 1.71 1.31 2.23 <0.001 1.75 1.34 2.30 <0.001

Cannabis consumptione

Consumption more than 12 months ago 1.23 1.14 1.33 <0.001 1.23 1.14 1.33 <0.001

Less than once a month 1.02 0.83 1.27 0.830 1.03 0.83 1.28 0.782

Once a month or more 1.39 1.11 1.75 0.005 1.38 1.10 1.75 0.006

OR: Odd ratio; 95%CI: Confidence interval at 95%; %;
a Reference category is non-regular consumption, i.e. consumption of less than one standard drink per week. Regarding regular consumers, the following cut-offs in

men(women):<28drinks per week(14); <43(29); <71(43) and�71(43) define low, medium, high or very high risk alcohol consumption categories, respectively;
b Defined as at least six standard alcoholic beverages on the same occasion and taking the "never" category as reference;
c Categories are defined from Alcohol Use Disorders Identification scores as follows: Mild (0–7), Dangerous (8–15), Problematic (16–19) and Dependence (20–40), with

Mild category as reference;
d Categories of current smokers are defined as follows: Light (1 to 9 cigarettes per day), Moderate (10 to 19) and Heavy (>19) consumers, with non-smokers as reference

category;
e Reference category is never use. Age at baseline was used as continuous covariable. Other sociodemographic variables include occupational status and marital status as

fixed factors and household income and education level as continuous covariables. Significant associations are presented in bold (i.e. p<0.05).

https://doi.org/10.1371/journal.pone.0196330.t004
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When examining which types of jobs might be mainly concerned by the increased risk of

substance use according to stressful exposure, we found education in men, and education and

healthcare in women (S2 Table).

Sensitivity analysis

Additional adjustements for depressive symptoms, perceived health status and effort-reward

imbalance did not change the results. After multiple imputations as well as after multiple

imputation then deletion among all the responders, we found similar significant associations

as those described within the included subjects (data not shown).

Specificity analysis

To challenge the specificity of our findings, we substituted our independent variable of inter-

est (i.e. frequency of stressful exposure to the public in the workplace) by tertiles of perceived

physical job demand. In men, being in the third tertile compared to the first was associated

with being a moderate alcohol consumer (OR = 1.29(1.01–1.63), p = 0.038), being in the

problematic or dependence category of alcohol use risk (OR = 1.32(1.01–1.73), p = 0.041)

and being a heavy tobacco consumer (OR = 1.72(1.27–2.32), p<0.001). In men, being in the

second tertile compared to the first was associated with having heavy episodic drinking at

most once a month (OR = 1.10(1.02–1.20), p = 0.019). In women, being in the third tertile

compared to the first was associated with being a low alcohol consumer (OR = 0.85(0.79–

0.92), p<0;001), being a heavy smoker (OR = 1.42(1.03–1.96), p = 0.031), having cannabis

consumption more than 12 months ago (OR = 1.12(1.03–1.21), p = 0.009) and less than once

a month (OR = 0.75(0.59–0.95), p = 0.015). Being in the second tertile compared to the first

was associatd with having cannabis consumption less than once a month (OR = 0.72(0.59–

0.89), p = 0.002). In women, associations were either positive or negative. There were no

other significant associations.

Discussion

Summary of the results

The main objective of the study was to examine the associations between job exposure to the

public and alcohol, tobacco and cannabis use, among a large population-based sample in men

and women, separately. In addition, we used two measures of job exposure to the public: daily

exposure (versus no daily exposure) and frequency of stressful exposure. Exposed men had

higher risks of alcohol (chronic alcohol consumption, heavy episodic drinking and alcohol use

risk), tobacco and cannabis use. Moreover, in men, regular alcohol users had a higher risk of

increasing their alcohol consumption, as well as current smokers regarding their tobacco con-

sumption. Exposed women had higher risks of tobacco and cannabis use. In men, stressful

exposure was associated with increased risks of heavy episodic drinking, tobacco and cannabis

use. In women, stressful exposure was associated with increased risks of chronic alcohol con-

sumption, alcohol use risk, tobacco and cannabis use. Moreover, in women, regular alcohol

users had a higher risk of increasing their alcohol consumption, as well as current smokers

regarding their tobacco consumption. All these findings were specific to exposure to the public

and not to physical job demand. They remained significant in multivariable analyses, taking

into account sociodemographic variables, depressive symptoms, perceived health status and

effort-reward imbalance.
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Strength and limitations

To our knowledge, this is the first study to explore the specific associations between job expo-

sure to the public and several addictive behaviors, including cannabis use, in a large popula-

tion-based sample of randomly recruited men and women, taking into account several

confounding factors (sociodemographic factors, depressive symptoms, perceived health status

and job strain). Two different aspects of exposure to the public were examined: exposure per

se and stressful exposure. In addition, three different aspects of alcohol use, which relate to dif-

ferent risk factors and hazards, were examined, namely weekly consumption, heavy episodic

drinking frequency, and the risk of alcohol use disorder, as assessed with a validated tool.

Our study has several limitations. Firstly, the cross-sectional design does not allow deter-

mining the direction of the association. Secondly, even if the CONSTANCES cohort randomly

recruited its participants, this population is not representative of the general population due to

selection effects associated with voluntary participation. Thus, our findings may not apply to

the same extent to other settings. Thirdly, the listwise deletion of individuals who had missing

data for dependent variables led to a decrease in statistical power and potentially a selection of

subjects less likely to display severe addictive behaviors. Therefore our results might have

underestimated the weight of stressful exposure to the public in the associations with alcohol,

tobacco and cannabis use. Because of multiple tests performed, one could be concerned with

an inflated alpha risk. However, because of the well-known co-occurrence of addictive behav-

iors, the tests were not formally independent. Furthermore, the results were generally consis-

tent over the different dependent variables, were in line with a priori hypotheses and remained

similar after dealing with missing data in different ways. Finally, it is noteworthy that specific-

ity analysis found non-significant results when taking another occupational risk as explanatory

variable. Fourthly, daily exposure was assessed with a binary variable, which precluded exam-

ining the role of less frequent exposures. Fifhtly, stressful exposure was assessed by a unique

question whose wording might not be understood in the same way by all the participants. In

particular, men and women may differ about what they consider as « stressful situations »,

which could explain, at least partially, the observed gender differences. More generally, this

measure did not allow us to examine the role of individual sensitivity to this stressful exposure,

which may differently relate to different substances and use patterns.

Explanatory hypotheses

Although the cross-sectional design of our study does not allow drawing causal interpretations,

causal relationships may nonethess explain, at least partially, our results. In one hand, job

exposure to the public may increase the risk of substance use disorders [24, 26]. One could

hypothesize that substances may be used as self-medication in the hope of decreasing stress

and anxiety induced by this emotional job demand [19]. For instance, alcohol may have acute

anxiolytic effect through GABA-mediated pathways. Interestingly, a daily exposure to the

public, regardless of its stressful nature, was associated with increased risks of substance

use. This finding should be interpreted in the light of the complex relationships between emo-

tional demand and work stress [45]. An emotional demand could indeed arise even without

experiencing a stressful situation per se (e.g. having to show smiles and cheerfulness whatever

one’s inner emotional state). In addition, since the attitude of the public is often unpredictable,

another example would be anticipatory anxiety and efforts to avoid strained relations which

might constitute substantial emotional demands. Finally, differences in substance use between

exposed and non-exposed workers might be explained, at least partially, by other sociodemo-

graphic or job-related factors. Furthermore, some non-exposed workers could have been with-

drawn of this exposure due to interpersonal difficulties, including those potentially resulted
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from addictive behaviors. This potential healthy worker effect might lead to underestimate the

strength of the associations. In the other hand, substance use disorders may increase the likeli-

hood of interpersonal difficulties. Fisrt, acute effects or withdrawal symptoms may increases

impulsivity and irritability while decreasing the abilty to perform work-related tasks in relation

with the public. Second, chronic substance use may induce long-term neuropsychological

impairment [23]. These cognitive deficits that may be linked to subsequent social difficulties

may differ following the pattern of alcohol intake, i.e. chonic use versus heavy episodic intake

[46]. Obviously, both short-term and long-term effects may increase the likelihood of dissatis-

faction of the public, triggering interpersonal difficulties.

Our results are in accordance with our a priori hypotheses based on previous findings

regarding the associations between work stress and increased addictive behaviors [12, 13, 15,

16]. They are also in line with the literature on the links between interpersonal difficulties and

addictive behaviors such as in social anxiety [24–26]. In addition, our results extend the avail-

able literature since we examined in the same sample the associations between the three most

harmful substances at a population level and a widespread occupational risk involving work-

related interpersonal difficulties. We have also examined the risks for increased consumptions

among subgroups of regular alcohol users and current smokers. In addition, we were able to

examine the specific role of exposure to the public controlling for job strain, using a validated

tool based on the effort-reward model. Two different aspects of this occupational risk were

measured: exposure to the public per se and frequency of stressful exposure. Regarding stress-

ful exposure, exploratory analyses provided some indications about jobs for which it could be

particularly related to substances use. Although these results should be interpreted with cau-

tion due to limited sample sizes, greater risks in education and healthcare professionals are in

line with the literature regarding a particularly important emotional demand among these

workers [47, 48]. Finally, we were able to explore gender differences.

We observed greater odds ratios in men than in women when comparing exposed versus

non-exposed workers. Firstly, these findings are in accordance with different reasons of sub-

stance use according to gender, especially regarding a greater tendency to use substances for

socialization in men [49]. Secondly, when facing the public, men could be more prone to

adjust their behaviors to conform to the social representations of masculinity, including some

ease in substance use, or at least, not refusing to use them [49, 50]. Regarding the frequency of

stressful exposure, we observed greater odds ratios in women than in men, which is in line

with previous findings regarding the higher sensitivity of women to emotional job demand

[17]. Moreover, gender differences may be explained by differences in the public encountered

by men and women. First, women are more likely to occupy lower positions (i.e. low paid, pre-

carious job), which tend to enhance both the intensity and the nature of the stressful relation-

ships with the public, as the propensity to substance use disorders [2, 51]. Second, women

more often occupy jobs that imply high emotional demand, such as caregiving or social work-

ing. Third, since men have higher rates of substance consumption than women, they will be

more likely to be dismissed from stressful public exposure that could lead to a healthy worker

effect disadvantaging women. Anyway, a better understanding of gender differences warrants

further studies, especially to define at-risk subgroups in a public health perspective [29].”

Regarding the associations with smoking, since the entry to consumption most often preex-

ist before entering in the labor market, these associations may be related to the fact that vulner-

ability to tobacco consumption and vulnerability to interpersonnal stress potentially share

common pathways [52]. Indeed, the entry to tobacco consumption may be driven, at least for

a subgroup of smokers, by attempts to reduce their social anxiety [52]. Regarding the associa-

tion between stressful exposure and former smoking only in men, they might be explained, at

least partially, by the potential increased vulnerability of former smokers to interpersonal
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stress. In former smokers, anxiety has been found to be more prevalent than in never smokers,

including long after cessation [53]. Tobacco might also reduce perceived stress associated with

job exposure in the public to some extent in men. However, further investigations are needed

to explain why these associations with former smoking were seen solely in men.

Clinical relevance and future research

Although relatively small effect sizes in the present results may challenge their relevance at an

individual level, they may nonetheless inform preventive interventions which may have impor-

tant public health implications given the high prevalence of both job positions with exposure

to the public and addictive behaviors. Importantly, psychological interventions exist to reduce

the emotional impact of exposure to the public [54, 55]. Our findings suggest that these inter-

ventions should systematically integrate the assessment and prevention measures of addictive

behaviors. In addition, vulnerable individuals may be offered more specific interventions

aiming at reducing the impact of interpersonal stressful relationships on their substance con-

sumptions, with the advantage of addressing these issues into a non-stigmatizing stress man-

agement framework [56], or failing that, to reduce their exposure to the public. Given the

prevalence and the huge health burden of addictive behaviors, such interventions are likely to

result in substantial effects at a population level. Since job exposure to the public was associ-

ated with addictive behaviors regarding the three substances, targeting this risk factor could be

of particular interest in preventing subsequent damages that are all the more severe that these

conditions often co-occur.

Future researches are needed to evaluate the potential impact of preventive interventions

targeting job exposure to the public on addictive behaviors and related burden. Since addictive

behaviors may relate to different hazards (e.g. heavy episodic drinking is especially linked with

external causes of death versus chronic consumption of alcohol or tobacco being linked with

chronic diseases), future research should evaluate whether these preventive strategies may

prove useful in reducing specific causes of death or disabilities. Our findings highlighted that

job exposure to the public was associated not only with alcohol intake, but also with the rela-

tion to alcohol, in the way of a greater risk of alcohol use disorder. Since this aspect was not

measured regarding tobaco and cannabis, further studies should examine tobacco and canna-

bis use disorders with the help of standardized assessments. Differences in magnitudes of the

associations between job exposure to the public and substance use according to types of jobs

should be further examined in order to target at-risk jobs and to refine prevention interven-

tions taking into account job specificities, such as the type of public encountered. Gender dif-

ferences also need to be better understood as well as subcomponents of stressful experiences

related to exposure to the public (e.g. objective aspects of exposure such as frequency or inten-

sity, subjective aspects of exposure such individual sensitivity to interpersonal conflicts) to

help develop personalized psychological interventions.
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déric Limosin, Marie Zins.

Project administration: Marie Zins.

Resources: Guillaume Airagnes, Cédric Lemogne, Nicolas Hoertel, Yves Roquelaure, Frédéric

Limosin, Marie Zins.

Software: Guillaume Airagnes.

Supervision: Cédric Lemogne, Frédéric Limosin, Marie Zins.

Validation: Cédric Lemogne, Marcel Goldberg, Yves Roquelaure, Frédéric Limosin, Marie

Zins.

Visualization: Guillaume Airagnes, Cédric Lemogne, Nicolas Hoertel, Yves Roquelaure, Fré-
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