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Abstract

COVID-19-related national lockdowns worldwide have had repercussions on people’s
well-being and have led to increased substance use. Mindfulness has previously been asso-
ciated with reduced psychological distress and benefits in terms of addictive behaviors. We
aimed to assess whether dispositional mindfulness protected against increased tobacco and
alcohol use in hospital workers after France’s first lockdown started. All workers in two
French hospitals were contacted by email to participate in an online survey. Three hundred
eighty-five workers answered. We ran two separate logistic regression models to test for
associations between the level of dispositional mindfulness and both increased tobacco and
alcohol use, after adjusting for affect deterioration. Dispositional mindfulness was associ-
ated with a lower likelihood of increased tobacco (adjusted odds ratio (AOR) [95% CI]
0.71 [0.51; 0.99], p=0.046) and alcohol (0.66 [0.50; 0.87], p=0.004) use. The effect of
mindfulness on tobacco use was partially mediated by affect deterioration. Dispositional
mindfulness appeared to be a protective factor against lockdown-related tobacco and alco-
hol use increases in French hospital workers.
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In March 2020, Europe was labeled the epicenter of the coronavirus disease 2019 (COVID-
19) pandemic (Adhanom Ghebreyesus, 2020). National lockdowns were subsequently
implemented in several European countries, including France, in order to slow its spread.
Despite their epidemiological benefits (Alfano & Ercolano, 2020), these (often recurrent)
lockdowns had a negative impact on the mental health and well-being of populations,
including children (Panda et al., 2021), students (Evans et al., 2021), the general popula-
tion (Fiorillo et al., 2020; Xiong et al., 2020), healthcare workers (Chatzittofis et al., 2021;
Lange et al., 2021; Vizheh et al., 2020), and hospital staff (Ali et al., 2020; Jo et al., 2020;
Mattila et al., 2021). In the ongoing pandemic context, increased tobacco and alcohol use
(Gendall et al., 2021; Jacob et al., 2021; Vanderbruggen et al., 2020) has been observed in
the general population; this is probably partly due to coping strategies to manage psycho-
logical distress (Chodkiewicz et al., 2020; Grogan et al., 2020; Wardell et al., 2020).

Dispositional mindfulness (the propensity to be mindful in everyday life) has been high-
lighted as a potential protective factor against psychological distress during the COVID-
19 pandemic (Conversano et al., 2020). Mindfulness can be defined as a process involv-
ing attention, awareness, and open-minded acceptance of the present moment (Garland
& Howard, 2018). Mindfulness qualities such as accepting and remaining nonreactive to
distressful thoughts and emotions have been identified as possible antidotes to addictive
behaviors (Garland & Howard, 2018). Furthermore, mindfulness-based interventions have
yielded promising results in the domain of substance use disorders in general (Li et al.,
2017), and specifically for tobacco (Maglione et al., 2017) and alcohol (Byrne et al., 2019;
Kamboj et al., 2017) use disorders. With regard to observational studies, dispositional
mindfulness was negatively associated with craving for tobacco smoking in 350 students
(Nosratabadi et al., 2017), and seemed to reduce cued alcohol cravings in 240 young adults
(Karyadi et al., 2014). To date, studies on mindfulness focusing on health and hospital
workers have mostly focused on well-being or burnout (Hall et al., 2016; McFarland &
Hlubocky, 2021); very few have addressed substance use (Altner, 2002). However, as mind-
fulness-based interventions seem acceptable for this population (Rodriguez-Vega et al.,
2020) and have been proven cost-effective in some contexts (Miiller et al., 2019), there is
a need to determine whether targeting dispositional mindfulness may impact substance use
in health workers chronically exposed to stress. Our objective was to test whether disposi-
tional mindfulness may have been a protective factor against increased tobacco and alcohol
use in a sample of hospital healthcare workers in the context of the first COVID-19-related
national lockdown in France (17 March—11 May 2020).

Material and Methods
Survey Design

Data were taken from an ad hoc cross-sectional anonymous online survey which we
launched on 28 April 2020 and closed on 8 June 2020. The survey aimed to study the
impact of the COVID-19 pandemic on hospital workers. The questionnaire was con-
structed and submitted using a Google survey form. An invitation via hyperlink was sent
to all workers in two public hospitals in Nice (Southern France) who had a professional
e-mail address (n=9300). The only criterion for inclusion was being employed in one of
the hospitals. We expected a response rate of 10%, leading to an expected sample size of
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930. The survey was conducted in accordance with the Declaration of Helsinki. In line
with French law, no consent was required since the survey was anonymous.

Measures

The following data were collected to describe participants’ characteristics at the time of the
survey: gender, age group, profession, type of housing, household composition, history of
depression, lockdown-related drop in income, and dispositional mindfulness, which was
assessed using the Mindful Attention Awareness Scale (MAAS). The MAAS is a 15-item,
single-factor structured scale (Brown & Ryan, 2003; Carlson & Brown, 2005; Jermann
et al., 2009). Each item is scored between 1 and 6. The overall score is the mean of the
scores for the 15 items, with a higher value denoting greater mindfulness.

In addition, the following question was asked with reference to two distinct periods,
specifically pre-lockdown and after the lockdown started: “Did (Do) you do physical activ-
ity?” There were four possible answers: “Yes, less than 30 min per day,” “Yes, 30 to 60 min
per day,” “Yes, more than an hour per day,” or “No, I did (do) not do any physical activity.”
For the same two periods, participants were also invited to individually rate the following
five affect indicators on a scale from 0 to 5: sleep quality, motivation, stress, irritability,
and sadness. These five items were built ad hoc to capture changes in affect and feelings
(irrespective of the absolute value of each item). We subsequently tested for the unidimen-
sionality of the items (see “Model Outcomes and Explanatory variables”). The Fagerstrom
Test for Nicotine Dependence (Etter et al., 1999; Heatherton et al., 1991) was also adminis-
tered with reference to both periods.

Finally, the following question was asked to first assess tobacco and then alcohol use
status: “Since the beginning of the lockdown, your consumption of [tobacco/alcohol]
...,” with the following five possible answers: “has been identical,” “has decreased,” “has
increased,” “I stopped consuming it,” and “I do not consume it.”

Statistical Analysis
Model Outcomes and Explanatory Variables

The following two binary outcomes were considered in the study models: “increased
tobacco use” (yes/no) and “increased alcohol use” (yes/no) since the beginning of the lock-
down. Tobacco users, defined as participants who did not answer “I do not consume it”
to the tobacco-related question, were categorized as having increased tobacco use or not
having increased tobacco use (i.e., stable or decreased use, the latter including smoking
cessation). Similarly, alcohol consumers, defined as participants who did not declare “I do
not consume it” to the alcohol consumption question, were categorized as having increased
alcohol use or not having increased alcohol use (i.e., stable or decreased use, the latter
including alcohol cessation).

The following potential explanatory variables were tested: the MAAS score of dis-
positional mindfulness, gender, age group, profession, type of housing, household
composition, history of depression, lockdown-related drop in income, change in physi-
cal activity, and change in sleep quality, motivation, stress, irritability, and sadness,
as well as pre-lockdown nicotine dependence. Age group was self-reported by tick-
ing one of the following options: 18-30, 31-40, 41-50, 51-65, and 65 + years of age.
The two older groups were merged due to low numbers. Profession was recorded using
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a multiple-choice question plus a free text option. It was subsequently coded under
“direct contact profession other than physicians” (this modality included nurses, nurse
assistants, psychologists, adapted physical activity leaders, social workers, dentists,
pharmacists, midwives), “administration,” “engineering, logistics and technical func-
tions” (including information technology personnel, hospital engineering personnel,
laboratory technicians), and “physician” (including internal medicine doctors, general
practitioners, and specialists). Change in physical activity was coded into “decreased”
(i.e., reporting more physical activity before the lockdown started) and “not decreased”
(i.e., unchanged or more activity since the lockdown started).

Changes in self-reported sleep quality, motivation, stress, irritability, and sadness
were separately coded under “deterioration” (i.e., a higher scale score (see above) for
before the lockdown than after it started for sleep quality and motivation, and a higher
score after the lockdown started for stress, irritability, and sadness) and “no deterio-
ration” (i.e., lower scale scores). We hypothesized that these five affect deterioration
items constituted different components of a composite measure of change (whether
desirable or undesirable) in affect and feelings for each participant. Accordingly, we
tested for unidimensionality by performing a multiple correspondence analysis (MCA)
(Sourial et al., 2010). Using the analysis’ results, we built a composite variable for
change in affect and feelings.

Descriptive Statistics and Statistical Models

The study population’s characteristics were described using median [interquartile range
(IQR)] and frequency and percentages, respectively, for continuous and categorical varia-
bles. MAAS scores were compared between participants according to the different modali-
ties of categorical variables (see above) using the Kruskal-Wallis test. Smokers’ and alco-
hol drinkers’ characteristics were compared, respectively, with those of non-smokers and
non-drinkers using a chi-square (categorical variables) or a Kruskal-Wallis (continuous
variables) test. Cronbach’s alpha was estimated for MAAS and Fagerstrom Test for Nico-
tine Dependence. Logistic regression models were used to test for associations between
MAAS score and both tobacco- and alcohol-related outcomes, after adjustment for other
potential predictors. Only variables with a liberal p value <0.20 in the univariable analy-
ses were considered eligible for the multivariable model (Hosmer & Lemeshow, (n.d.)).
The final multivariable model was built using a backward selection procedure. The likeli-
hood ratio test (p <0.05) was used to define the variables to maintain in the final model.
Results from logistic regression models were presented as odds ratios (OR) and adjusted
odds ratios (AOR) (for the multivariable model), with the corresponding 95% confidence
intervals (CI). The level of significance was set at a=0.05 in all tests. Variables eligible for
multivariable analyses but not retained in the final model were separately reintroduced into
the final model to check the stability of results and to assess the magnitude of changes in
odds ratio estimations. For both substances, we performed a sensitivity analysis by remov-
ing participants who reported decreased use from the study sample.

We hypothesized that dispositional mindfulness might have an effect on the out-
comes through affect deterioration (i.e., a mediation effect) (Fig. 1). Accordingly, we
decided that we would perform mediation analyses if both variables (i.e., mindfulness
and affect) were maintained in the final model. All analyses were performed with Stata
version 16.1 for Windows (StataCorp LP, College Station, TX).
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MAAS effect on Mediator effect
mediator on the outcome
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Total effect

Fig. 1 Design of the mediation analysis

Results
Composite Variable for Affect Deterioration

The MCA confirmed the single dimension of the set of five affect deterioration variables
(sleep quality, motivation, stress, irritability, and sadness) (97.4% of total inertia for dimen-
sion 1). Accordingly, we were able to create a composite variable (ranging from 0 to 5)
for affect deterioration, which equaled the sum of the five individual affect deterioration
scores.

Study Population Characteristics

The study population’s characteristics are provided in Table 1. The response rate was of
7.5% (n="702 respondents). Data from two participants were removed because they did not
work in the participating hospitals. Of the remaining 700 participants, 385 declared using
at least one of the two substances (i.e., alcohol or tobacco), 562 (80.3%) were female and
398 (56.9%) were 31-50 years old. The profession category most represented was “direct
contact profession other than physician,” with 291 (41.6%) participants. Data on tobacco
use status, pre-lockdown nicotine dependence score, and alcohol use status were availa-
ble for 698 (99.7%), 129 (18.4%), and 699 (99.9%) participants, respectively. Less than a
quarter (22.8%) of the participants smoked before the lockdown started, while 334 (47.8%)
drank alcohol. Half the smokers (49.7%) reported increased tobacco use after the lock-
down started, and a third (34.7%) of drinkers increased their alcohol use. Eleven percent
and 23.4% of smokers and drinkers reported decreasing (or ceasing) their use, respectively.
MAAS scores ranged from 1.3 to 6.0 (M =4.03, SD=0.92), with a median [IQR] of 4.0
[3.4; 4.7]. Cronbach’s alpha was 0.91 and 0.62 for the MAAS and Fagerstrom Test for
Nicotine Dependence, respectively.

Factors Associated with Increased Tobacco Use Since the Beginning
of the Lockdown

Table 2 provides the results from the univariable and multivariable analyses for the tobacco
outcome. Consistent with the primary hypothesis, both affect deterioration (AOR [95%
CI]: 1.41 [1.15; 1.73], z=3.34, p=0.001) and a lower MAAS score (0.71 [0.51; 0.99],
z=—2.00, p=0.046) were independently associated with increased tobacco use since the
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beginning of the lockdown. Reintroducing the discarded explanatory variables in the final
model had no impact on estimates (data not shown). Similarly, sensitivity analyses pro-
vided comparable results (data not shown).

The mediation analysis (with affect deterioration as the mediator) (Fig. 1) highlighted
that the MAAS score had a significant total effect on the outcome (logit regression coef-
ficient [95% CI]:—0.43 [-0.76;—0.10], z=—2.56, p=0.010), and a direct effect both
on the outcome (—0.34 [-0.68;—0.01], p=0.046) and on the mediator (linear regression
coefficient [95% CI]: —0.33 [—0.60; —0.07], #(158)= —2.52, p=0.013). Affect deteriora-
tion had a significant effect on the outcome (0.35 [0.14; 0.55], z=3.34, p=0.001). Taking
into account the mediating effect of affect deterioration, the average causal mediated effect
of the MASS score on the outcome was 22%.

Factors Associated with Increased Alcohol Use Since the Beginning of the Lockdown

Table 3 provides the results from the univariable and multivariable analyses for the alco-
hol outcome. Consistent with the primary hypothesis, MAAS score was inversely associ-
ated with increased alcohol use since the beginning of the lockdown in the final model
(AOR [95% CI]: 0.66 [0.50; 0.87], z=—2.91, p=0.004). However, affect deterioration
was associated with the outcome only in the univariable analysis. Being aged 31-40 years
old (AOR [95% CIJ: 2.90 [1.37; 6.14], z=2.79, p=0.005 vs. 18-30 years) was also inde-
pendently associated with the outcome in the multivariable model. Reintroducing the dis-
carded explanatory variables in the final model had no impact on the model estimates (data
not shown). Similarly, sensitivity analyses led to comparable results (data not shown). A
post hoc analysis, performed by removing the MAAS score from the model, led to a final
model where age was the only variable associated with the outcome. The mediation analy-
sis was not performed in this case, as affect deterioration was not significantly associated
with the outcome in the multivariable analysis.

Discussion

In a population of 700 hospital workers in France, of whom 385 reported either tobacco
or alcohol use, we found that a higher MAAS score for dispositional mindfulness was
associated with a lower likelihood of both increased tobacco and alcohol use after the first
national COVID-19-related lockdown began. For tobacco use, this effect was partly medi-
ated by affect deterioration.

The latter result echoes findings elsewhere (Brooks et al., 2020), and confirms that
the first lockdown—and by association, the COVID-19 pandemic itself—was most
likely a source of psychological distress. It also suggests that tobacco and/or alcohol
was used, at least in part, as a coping strategy, which is in line with Wardell et al.’s
results in Canada. Those authors found that increased alcohol use following the onset
of COVID-19-related emergency public health measures was associated with coping
strategies (Wardell et al., 2020). Similarly, in the USA, Grossman et al. found that peo-
ple who experienced COVID-19-related stress reported higher drinking levels, and that
stress was the most quoted reason for increased drinking (Grossman et al., 2020). In a
demographically representative sample of adults in New Zealand, Gendall et al. found
that daily smokers who felt distressed during the country’s only nationwide lockdown
were more likely to have increased their tobacco use (Gendall et al., 2021). In France,
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negative mental state changes were also strongly associated with alcohol consump-
tion changes during the first lockdown (Rossinot et al., 2020). We confirmed this rela-
tionship, but only for tobacco, in our sub-population of hospital workers. Even when
removing dispositional mindfulness from the model, affect deterioration did not predict
increased alcohol use. One possible reason for this discrepancy is that our affect vari-
able may not have adequately captured changes in stress or well-being. Another hypoth-
esis is that for alcohol users, other reasons to increase drinking were predominantly at
play, such as boredom (Grossman et al., 2020) and/or participating in online social gath-
erings, for example, aperitifs, using social media applications. Finally, easier access to
tobacco than to alcohol may also have played a part, especially in the workplace. Spe-
cifically, while outdoor cigarette smoking during breaks is permitted in France, alcohol
consumption at work is prohibited.

In the context of the first Italian lockdown, dispositional mindfulness was found to be
the best predictor of psychological distress alongside socio-demographic variables (Con-
versano et al., 2020), and was negatively associated with worry and fear (Baiano, Zap-
pullo, The LabNPEE Group, & Conson, 2020). Similarly, in the context of COVID-19 in
the USA, mindfulness was associated with distress (Dillard & Meier, 2021). We found
that mindfulness was negatively associated with increased tobacco and alcohol use after
adjusting for affect deterioration. Moreover, the latter only partially mediated this effect
for tobacco. This result suggests that the impact which mindfulness has on the use of these
two legal substances may not only be mediated by psychological distress or emotion regu-
lation (Freudenthaler et al., 2017; Lutz et al., 2014); it may act through other mechanisms
such as perceptual ability and/or cognitive control (Anicha et al., 2012) or reduction of
craving (Szeto et al., 2019; Tapper, 2018). Mindfulness increases early identification of
problematic thoughts and feelings and in turn, this identification fosters the use of adaptive,
flexible coping behaviors (Hanley et al., 2014; Jones et al., 2019) instead of maladaptive
ones. In addition to enabling the implementation of adaptive responses to negative affect,
mindfulness may also attenuate the usual affective bias that underlies emotional reactivity
(Brewer et al., 2013). However, as mindfulness correlates with other traits such as impul-
sivity or anxiety (Black et al., 2012; Jaiswal et al., 2019; Peters et al., 2011), which are
themselves linked to substance use (Kozak et al., 2019; Smith & Book, 2008), we cannot
exclude that the associations we reported between mindfulness and substance use changes
may be explained by such other psychological traits.

Our results remained unchanged after excluding participants who reduced or quit their
alcohol or tobacco use during the lockdown. This confirms that the protective effect which
we found between mindfulness and substance use increase was not due to reducing or quit-
ting use. A reduction in smoking in the context of COVID-19 was also highlighted in a
different study which found that the pandemic prompted some smokers to adopt healthier
smoking behaviors (Klemperer et al., 2020).

This beneficial impact of dispositional mindfulness on smoking behavior is in line
with a study reporting better cessation outcomes in smokers with greater mindfulness at
the beginning of a non-mindfulness-based smoking cessation intervention (Heppner et al.,
2016). It also reflects findings from studies reporting a negative association between dispo-
sitional mindfulness and both craving for smoking (Nosratabadi et al., 2017) and current
smoker status (Loucks et al., 2015). Similarly, in terms of alcohol use, greater dispositional
mindfulness was associated with less craving in recovering alcohol-dependent patients,
which in turn was associated with less alcohol consumption (Szeto et al., 2019). Obser-
vational data highlighting the putative benefits of dispositional mindfulness on substance
use (Karyadi et al., 2014) were subsequently partially confirmed by mindfulness-based
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interventions targeting tobacco (Maglione et al., 2017; Oikonomou et al., 2017) and alco-
hol (Cavicchioli et al., 2018; Kamboj et al., 2017; Zgierska et al., 2019) use.

Hospital workers represent a population already at risk of stress and burnout which has
been put under even greater pressure by the current pandemic (Clinchamps et al., 2021;
Durand et al., 2019; Kansoun et al., 2019). In terms of COVID-19, studies elsewhere have
already highlighted the negative impact of the pandemic on healthcare workers’ mental
health and well-being (Chatzittofis et al., 2021; Huang & Zhao, 2020; Vizheh et al., 2020).
Despite the poor representativity of our sample (e.g., women were overrepresented), the
fact that we did not find differences in substance use changes between the five different
profession types studied suggests that all were impacted by these stress-related changes.
This lack of association echoes Mattila et al. who found that the level of anxiety among
hospital staff in Finland during the COVID-19 pandemic was independent of their pro-
fessional activity type, and whether they had direct or indirect contact with COVID-19
patients (Mattila et al., 2021).

Our results highlight the need for greater training in mindfulness for all hospital work-
ers—whether healthcare professionals or not (Ruiz-Fernandez et al., 2020; Spinelli et al.,
2019)—both to increase their dispositional mindfulness and to limit the detrimental impact
of stress (in turn limiting this impact on hospital patients) (Hall et al., 2016). For instance,
most of the study respondents in a mindfulness-based intervention study, which was imple-
mented for workers in a Spanish hospital during 2020 because of the COVID-19 pandemic,
considered it helpful (Rodriguez-Vega et al., 2020).

An online French survey found that people aged 35-54 years old were more likely to
increase their alcohol use during the country’s first lockdown than people aged 25-34, but
that the former group and those aged 55-64 were less likely to increase their tobacco use
(Rossinot et al., 2020). The first result reflects our finding that younger age (18-30 versus
31-40) is a protective factor against increased alcohol use, while the second echoes our
univariable analysis findings where younger age was a risk factor for increased tobacco
use. Using a mental state indicator similar to our affect deterioration variable, Rossinot
et al. found—just as we did—that a poorer mental state was associated with higher odds of
tobacco use increase in the French general population, even after adjustment for age.

The absence of a gender effect on substance use changes before and after the first lock-
down started would seem to contradict previous studies in both France and Italy which
reported that lockdowns had a greater negative impact on women’s well-being (Conver-
sano et al., 2020; Haesebaert et al., 2020). Gender specificities regarding coping strategies
may partly explain these unexpected results (Gemmell et al., 2016; Hobfoll et al., 1994), as
well as the model adjustments we made for affect deterioration. Finally, a lack of statistical
power cannot be excluded, as our study sample mainly comprised women.

To our knowledge, the present study is the first to highlight a link between dispositional
mindfulness and changes in tobacco and alcohol use in hospital workers in the stressful
context of the ongoing COVID-19 pandemic. The use of a validated measure of disposi-
tional mindfulness, specifically the MAAS, and adjustment for survey participants’ socio-
behavioral characteristics are two important study strengths. We launched the online sur-
vey during the first lockdown, and therefore, our results should be directly related to this
specific context.

Two study limitations deserve special attention. The first regards the measuring tools
we used. Specifically, in order to simplify the questionnaire and keep it short, we did not
administer standard, validated scales to measure psychological distress. Instead, we used
visual analog scales as they are commonly employed and have been validated in similar
domains of research (Cappelleri et al., 2009; de Boer et al., 2004). In addition, changes
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in substance use were self-reported; had we used a validated instrument like the Timeline
Followback, result validity would have been ensured. Having said that, the results of the
MCA we conducted confirmed the ability of our composite variable to adequately reduce
five different affect indicators into a single variable. The second important limitation is
that the study’s cross-sectional design prevented us from collecting data for each variable
before and after the lockdown started, thereby introducing the possibility of recall bias.
However, the period between the start of the lockdown and the study was relatively short
(3 months maximum) limiting any such bias.

Conclusion

Dispositional mindfulness appears to have been a protective factor against increased
tobacco and alcohol use following the first COVID-19-related lockdown in French hospital
workers. This result highlights the potential benefits of mindfulness-based interventions
in preventing stress-associated detrimental addictive behaviors in stressful contexts. As
the pandemic is still ongoing (as of November 2021), our results may encourage the rapid
implementation of such interventions for hospital workers and other populations vulnerable
to negative COVID-19-related changes in substance use.
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