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set out to explore teenagers’ stress levels, coping strategies, and substance use during
this period.

Methods: This paper is a cross-sectional study that rides on an existing prevention
program interviewed 348 French middle school students (209 girls and 139 boys) in
grade 8 (Mage = 13.45; SDage = 0.54) using an online questionnaire between March 17
and May 11, 2020 (COVID-19 lockdown). The study examined the teenagers’ perceived
stress, coping strategies they had used, including recent use of tobacco, alcohol and
cannabis, during COVID-19 lockdown.

Results: Teenagers reported lower perceived stress during lockdown than usually, with
a significant decrease for girls. Those who perceived the least social support reported
the highest levels of stress. The strategies of planning, behavioral disengagement,
self-distraction, positive reframing, acceptance, and religion were used more than usual,
while active coping and self-blame were used less. Acceptance was the most often used
strategy and a source of decreased stress during lockdown. A significant decrease in
recent tobacco, alcohol and cannabis use was also observed.

Conclusion: Changes in the use of coping strategies, withdrawal from the stressful
school environment, and greater exposure to parents than to peers caused adolescents
to be less stressed and to decrease their substance use during the lockdown.
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INTRODUCTION

The COVID-19 pandemic began in China, in the Wuhan region,
in December 2019, and later spread to Europe. The first cases
reached France in late January 2020. The French government
then implemented many measures, the most notable of which
was a national lockdown on March 17, 2020, for a period of 2
months. Among children and adolescents, the prolonged closure
of schools, involving disruption of educational, sports and social
activities, coupled with home lockdown, may have had negative
effects on their physical and psychological health (1). However,
to our knowledge, no studies have investigated how adolescents
adapted to cope with this novel situation. The present study
examined the stress levels, coping strategies, and substance use
of teenagers in this context.

Hawryluck et al. (2) previously highlighted that quarantine
beyond 10 days in a pandemic setting increased stress. In
addition, the fear of being infected or of infecting others, isolation
(3), intolerance to uncertainty (4), cessation of work activities
(5), or exposure to conflicting information from the media (6)
are also important factors in increasing stress. This increase in
stress was indeed found in adults (1, 5, 7), in children and in
teenagers (3, 8, 9) during the COVID-19 pandemic lockdown.
This stressful situation is a factor that could influence the mental
health of adolescent (10, 11), because they are more vulnerable
than adults to mental health problems, in particular during a
lockdown (12). However, the literature shows that social support
is a factor in decreasing symptoms in the face of stressful events
(13-15). A study showed that prisoners in solitary lockdown
had more depressive and anxious symptoms than those in non-
solitary lockdown (16). During lockdown, those most stressed
were those who received the least social support (7).

In this stressful context of lockdown, the coping strategies
mobilized by each person may explain the inter-individual
differences observed during this period. Coping is defined as
“the cognitive and behavioral efforts made to master, tolerate,
or reduce external and internal demands and conflicts among
them” [(17), p. 223]. Coping is evolutionary: it adapts to
each stressful event to reduce the effect of stress on well-
being (18). Coping therefore depends on people’s ability to
develop new strategies and to abandon those that have become
ineffective (19-21). This adaptive capacity appears as early as
mid-childhood, with the development of metacognitive abilities
that allow better adjustment of coping efforts to the stressor
through an increase in the diversity and flexibility of available
coping responses (20). During the first half of adolescence
(grades 6-8), planning, positive reframing and acceptance
strategies tend to be emphasized (22). Strategies related to
emotional and instrumental support begin to be used in the
second half of adolescence (grade 9-12). The most functional
strategies, i.e., those that act most effectively on the stressor, are
active coping, planning, positive reframing and acceptance. By
contrast, denial, behavioral disengagement, and substance use are
dysfunctional (23-26).

During lockdown, studies have still found increased tobacco
and alcohol use in the general population (27-29). However,
teenagers use these substances differently from adults: it is

during adolescence that substance use behaviors begin, become
established and cause developmental and mental health disorders
(30). At this age, alcohol is the most often consumed product,
followed by tobacco, and finally various other drugs (31). Two
psychosocial factors come into play as a “pattern” of vulnerability
to substance use: parental and peer influence (32). For Windle
(33), parents are an important protective factor against substance
use. However, after the age of 12, parental influence decreases,
while peer influence increases (34). It is peers who encourage
experimentation (35): they provide direct access to substances
and socially reinforce their use (36). Hence in adolescence,
substance use takes place within the peer group, not in the family
sphere (29). However, during lockdown, teenagers remained in
the family home, limiting exchanges with peers to virtual contact,
and so likely reducing their influence on substance use behavior.

In the context of the first COVID-19 pandemic lockdown,
the present study examined the stress level, coping strategies and
substance use of teenagers. In the light of recent studies, we
hypothesized an increase in stress levels. This variation would
be sensitive to differences in perceived social support, classically
observed in the literature. We also expected a modification in
the coping strategies mobilized during lockdown, along with
a change in their effectiveness on stress. Finally, we expected
that teenagers would decrease their use of tobacco, alcohol
and cannabis.

METHODS

Participants

Three hundred and forty-eight middle school students [209
(60.06%) girls and 139 (39.94%) boys] in grade 8 (Mage
= 13.45, SDyge = 0.54) from 12 schools in the Auvergne-
Rhone-Alpes region of France took part in the study. Initially,
these participants were part of a voluntary sample (741
middle-school students, see Figurel) to test an addiction
prevention program within their school during the school
year (37), based on self-concept theory (Bourduge et al., in
prep). Schools have voluntarily chosen to participate in the
prevention program. Students were only able to participate with
parental consent. This study was conducted in accordance with
ethical standards and has the approval of local ethics comities
(INSERM agreement reference: 19]|134-00, ANSM registration
number: 2019-A03131-56).

Materials and Procedure
The prevention program consisted of 13 1-h interactive sessions
and was based on Social Influence approach and addresses social
and personal skills, knowledge, and normative beliefs. In order
to evaluate this program, a paper questionnaire of the recent
tobacco, alcohol and cannabis use (use of the product at least
once during the 30 days preceding the survey) was completed at
the beginning of the school year (October 2019) (see Figure 1).
Then, an online questionnaire was sent by the schools to
the students during the lockdown (between March 17, 2020,
and May 11, 2020) using a link generated by the Qualtrics XM
online questionnaire creation software. Three hundred and forty-
eight participants (see Figure 1) then answered questions about
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Prevention study: Paper questionnaire (bztween September 16, 2019 and September 27, 2019)

741 middle-schcol studznts in grade 8 from 12 different schools in Auverzne region:
37€ (50.74%) girls (Ma5:=12.80; ET=0.54) and 365 (49.26%) boys (Mscz=12.85; ET=0.51)

|
v

Sending cnline quest:cnnaire during lockdown
(petween March 17, 2020 and May 11, 2020)

e .,

e

Respondents
For receat substances use (lockdown)
348 middle-school students: 209 (560.06%) girls
(Mu5z=13.43; ET=0.53) and 139 (39.54%) boys
(Mu5z=13.48; ET=0.54)

Participants who bave answered to additional measures
(stress parcerved, coping stratagies, social support)
288 middle-school students: 169 (58.68%) girls
(Mi5z=13.43; ET=0.54) and 119 (41.32% boys
(Ma3z=1347; ET=(.55)

FIGURE 1 | Flowchart of the inclusion procedure.

No-respondents
363 middle-school students: 167 (42 49%) girls and
226 (57.51%) beys

recent tobacco, alcohol and cannabis use. Additional measures
were added to assess the impact of lockdown. The perceived
stress level was measured usually and during lockdown. Only one
question measured, from 1 (“Not stressed at all”) to 10 (Extremely
stressed”), the stress level usually (“Are you usually a stressed
person?”) and during lockdown (“How were you stressed during
lockdown?”). A high score indicates a high level of stress. Coping
strategies used were measured with the French version (23) of the
Brief-COPE (38). The Brief COPE contains 28 items assessing
the following coping dimensions: active coping, planning, use
of instrumental support, use of emotional support, venting,
behavioral disengagement, self-distraction, self-blame, positive
reframing, humor, denial, acceptance, religion and substance use.
Each of the 14 dimensions was measured with the sum of 2 items,
scored with a 4 point-scale ranging from 1 (“Not at all”) to 4
(“always”). A high score indicates a strategy estimated to be used
a lot. We used the scale in the dispositional format to assesses
how teenagers cope usually (active coping a = 0.34, planning o
= 0.58, use of instrumental support o = 0.78, use of emotional
support a = 0.77, venting 0.55, behavioral disengagement o =
0.59, self-distraction o = 0.30, self-blame o = 0.68, positive
reframing o = 0.69, humor o = 0.70, denial o = 0.58, acceptance
a = 0.70, religion a = 0.74, and substance use o = 0.53) and
the situational format to assesses how teenagers cope during
lockdown (active coping o = 0.41, planning o = 0.63, use of
instrumental support o = 0.77, use of emotional support o =
0.78, venting 0.62, behavioral disengagement o = 0.58, self-
distraction a = 0.37, self-blame o = 0.51, positive reframing o

= 0.71, humor o = 0.71, denial o = 0.58, acceptance o = 0.70,
religion a = 0.71, and substance use o = 0.71). Perceived social
support was measured through 3 elements. Staying in contact
with their friends and how much they missed them was measured
with only one question each, on a 10 point-scale from 1 (“Not
at all”) to 10 (“A lot”). A high score indicates that they stayed a
lot in contact with their friends or that they missed their friends
a lot. How many hours they spent online per day with their
friends was measured with a slider from 0 to 24 h. The higher
the number, the more time the participants spent online each
day with their friends (see Supplementary Material for details).
However, owing to the time required and the large number of
scales, only 288 participants completed the additional measures
(see Figure 1).

Statistical Analyses
The analyses of this study were performed using SPSS 25
software. We have ensured the normality of our data. The effect
of lockdown (IV) (difference between “usually” and “during
lockdown”) and gender (IV) on stress level (DV) (see Figure 2)
was measured using a repeated measures ANOVA test. The
impact of perceived social support (IVs) (staying in contact,
missing, and time online) on stress level (DV) was measured
using multiple linear regressions.

The impact of lockdown (IV) and gender (IV) on the
estimated use of coping strategies (DV) was measured using
a repeated measures ANOVA test (see Table 1). The effect of
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FIGURE 2 | Interaction effect between lockdown and gender in stress. *The significative effect described in the section results, in stress paragraph.

TABLE 1 | Estimate of coping strategies used usually and during lockdown, by gender.

Brief-COPE Usually Lockdown Lockdown Gender Lockdown
effect effect x gender
Total Girls Boys Total Girls Boys P P P
M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
Active coping 4.45(1.43) 4.42(1.39) 450 (1.48) 4.28(1.49) 4.21(1.44) 4.38(1.55) <0.05* ~0.05 >0.05
Planning 419 (1.56) 4.27(1.55) 4.08(1.57) 4.34(1.76) 4.40(1.81) 4.26 (1.69) <0.05* >0.05 >0.05
Using instrumental support 4.20 (1.66) ~ 4.40 (1.69) 3.91 (1.57) 4.08(1.75) 4.20 (1.81) 3.90 (1.61) >0.05 <0.05* >0.05
Using emotional support ~ 3.86 (1.65)  4.05 (1.77) 3.58(1.43) 3.88(1.80) 4.04(1.88) 3.67 (1.67) >0.05 <0.05* >0.05
Venting 3.86(1.61) 3.97(1.65 3.72(1.54) 3.85(1.70) 3.93(1.77) 3.74(1.61) ~0.05 >0.05 ~0.05
Behavioral disengagement 3.17 (1.39) 3.13(1.43) 3.23(1.35) 3.38(1.49) 3.45(1.54) 3.30(1.40) <0.01** >0.05 >0.05
Self-distraction 507 (1.45) 5.22(1.34) 4.86(1.58) 5.37(1.57) 5.51(1.43) 5.18(1.74) <0.001** <0.05* >0.05
Self-blame 416(1.74) 4.49(1.79) 3.70(1.56) 3.95(1.65) 4.21(1.64) 3.58(1.51) <0.01* <0.001** >0.05
Positive reframing 474(172) 487(1.75) 456(1.67) 4.87(1.83) 4.99(1.88) 4.70(1.74) <0.05* ~0.05 ~0.05
Humor 415(1.73) 4.05(1.78) 4.27(1.73) 4.07(1.83) 3.98(1.90) 4.20 (1.73) ~0.05 ~0.05 ~0.05
Denial 3.10(1.42) 3.27(1.54) 2.86(1.20) 3.09(1.42) 3.16(1.49) 3.02(1.30) >0.05 ~0.05 <0.05*
Acceptance 574(1.72) 5.65(1.73) 5.85(1.72) 5.91(1.74) 5.88(1.70) 5.96(1.79) <0.01* >0.05 >0.05
Religion 2.44(1.06) 2.46(1.068) 2.40(1.06) 2.50(1.17) 2.53(1.18) 2.46(1.16) <0.05* >0.05 >0.05
Substance use 210(0.50) 2.09(0.42) 2.11(0.54) 2.10(0.48) 2.07 (0.34) 2.13(0.62) >0.05 >0.05 >0.05
0 < 0.05, *p < 0.01, **p < 0.001.
coping strategies (IV) on stress levels (DV) was measured using RESULTS
multiple linear regressions. Stress

The numbers of tobacco, alcohol and cannabis use at baseline
and during lockdown were compared with the French Drug
Observatory (OFDT) data (31) (see Figure 3). The OFDT is a
French organization which collects national substance use data
every 4 years. This comparison was made using a confidence
interval calculated on our data: we looked to see whether the
OFDT data fell within this interval. No other factors could be
taken into account because of the small number of consumers.

Our participants mostly felt less stressed [F(;, 236) = 70.01, p <
0.001, 11;: 0.197] during the lockdown (M = 3.57, SD = 2.82)
than they usually do (M = 5.21, SD = 3.10). 56.90% felt less
stress, 22.90% felt the same stress, and 20.10% felt more stress
during lockdown.

We also observed a main effect of gender [F(;, ,36) = 19.168, p
< 0.001, n;= 0.063], with higher perceived stress in girls than
in boys. In addition, the interaction effect between lockdown
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FIGURE 3 | Recent tobacco, alcohol and cannabis use at the beginning of the school year and during lockdown, compared with data collected by OFDT.

and gender [F(;, 285) = 5.661, p < 0.05, 15= 0.019] revealed a
greater decrease in stress for girls than for boys during lockdown
(see Figure 2).

We could also see that during lockdown, the more they missed
their friends [B = 0.369, (145 = 4.095, p < 0.01], the higher
was their stress level. And the more they stayed in contact with
them [B = —0.210, (145) = —2.240, p < 0.05], the lower was their
stress level. Nevertheless, the time spent per day online with their
friends did not influence their stress level [B = —0.044, t(145) =
—0.539, p > 0.05] [R?= 0.108, F(3, 145) = 5.831; p < 0.01].

Coping Strategies
Coping data are reported in Table1l. Usually and during
lockdown, acceptance, self-distraction and positive reframing
strategies are estimated to be the most often used during
stressful situations. Conversely, religion and substance use are
estimated to be the least often used. During lockdown, our
participants estimated they had significantly increased the use
of planning [F(;, 279y = 4.134, p < 0.05, 7712, = 0.015], behavioral
disengagement [F(; 279y = 8.552, p < 0.01, nﬁ = 0.030], self-
distraction [F(j, 279y = 18.275, p < 0.001, 7712, = 0.061], positive
reframing [F(y, 279y = 4.427, p < 0.05, r)IZ,: 0.016], acceptance
[F,279) = 7.341, p < 0.01, ny= 0.026] and religion [F(y, 579
= 5.806, p < 0.05, r/}% = 0.020]. On the contrary, active coping
[F,279) = 5.449, p < 0.05, nf, = 0.019] and self-blame [F(;, 279
= 10.326, p = 0.001, 7712, = 0.036] were estimated to be less
often used.

Girls estimated using instrumental [F(;, 579y = 3.979, p < 0.05,
n, = 0.014] and emotional [F(y, 279) = 4.566, p < 0.05, 1) =

0.016] support, self-distraction [F(;, 279) = 4.118, p < 0.05, 1, =
0.015] and self-blame [F(;, 279y = 13.652, p < 0.001, 1712) = 0.047]
more than boys. Finally, we found an interaction effect between
lockdown and gender for denial [F(; 279y = 4.499, p < 0.05, 7712,
= 0.016]. Girls felt they used this strategy less during lockdown
than usually, but boys felt they used it more.

Coping Strategies and Stress

Usually, the estimate of self-blame use [B = 0.270, t(36¢) = 4.262,
p < 0.01] predicted increased stress. Estimating the use of active
coping [B = —0.129; t(36) = —2.041, p < 0.05], acceptance [B
= —0.180, t(366) = —2.681, p < 0.01] and substance use [B =
—0.151, t(366) = —2.630, p < 0.01] predicted decreased stress
[R?= 0.236, F(14, 266) = 5.885; p < 0.001].

During lockdown, the estimated use of emotional support [B
=0.367, t(266) = 4.951, p < 0.01] and self-blame [B = 0.123, t(¢¢)
= 2.091, p < 0.05] predicted increased stress. Estimated use of
acceptance [B = —0.134, t(566) = —2.064, p < 0.05] predicted
decreased stress [R* = 0.311, F(14, 266) = 8.559; p < 0.001].

Substance Use

The OFDT data (end of grade 7) for tobacco (2.80%), alcohol
(16.00%) and cannabis (0.00%) were below the confidence
intervals [Cligpacco (3:21; 6.28), Clyjconol (17.21; 23.11), Clannabis
(0.76; 2.56)] of our data (beginning of grade 8). During lockdown,
this observation was reversed: the OFDT data (end of grade 8)
for tobacco (7.30%), alcohol (26.1%) and cannabis (2.20%) were
found to be higher than our confidence intervals [Clipacco (0.79;
3.71), Clyjcohol (1.98; 5.93), Clcannabis (0.16; 2.07)] (end of grade
8). This means that our figures were significantly lower than
the ODFT data during lockdown, whereas at the beginning of
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the year they were significantly higher than the OFDT data
(see Figure 3).

DISCUSSION

First, during lockdown, we observed a decrease in perceived
stress. We also noted an evolution in the estimation of the use
of coping strategies during lockdown, with in particular, a strong
decrease in recent tobacco, alcohol and cannabis use.

Recently, studies have highlighted the deleterious impact of
lockdown on stress in adults 1,2,4,5,7. For teenagers, on the
contrary, we found a decrease in perceived stress during the
COVID-19 pandemic lockdown. This decrease appears to be
essentially explained by the fact that teenagers were less exposed
to school pressures during this period through home-based
learning. School, with teachers and pears pressure, marks or
bullying, has been shown to be a stressful environment for
teenagers (39, 40). This decrease was greater for girls than for
boys, although they maintained higher levels of stress than boys.
Girls tend to feel more affected and stressed by the school
setting (40-43) and by teacher pressure (44) than boys. The fact
that they are more stressed by the school setting explains why
being removed from it had a greater impact on their stress level
than on that of the boys. Finally, we found that 10.80% of the
observed variance in stress could be explained by perceived social
support. Consistent with the literature, those who perceived
the least social support (7, 45, 46) had the highest levels
of stress.

On the other hand, more than 30% of the differences in stress
was also due to the coping strategies used by the teenagers. We
noted that the use of acceptance and positive reframing strategies
was favored, as classically observed during the first half of
adolescence (22). We also found a gender difference, with greater
use of instrumental support, emotional support and self-blame
in girls than in boys (23). In addition, our participants altered
their use of certain strategies to cope with lockdown (17-21).
They increased their use of planning, behavioral disengagement,
self-distraction, positive reframing, acceptance, and religion
strategies during lockdown compared to usual, and decreased
their use of active coping and self-blame. Finally, active coping
and acceptance did explain a decrease in usual stress in our
study, as noted in the literature in adults (23). However, during
the lockdown situation, only acceptance explained the decrease
in stress. In summary, during lockdown, a modification of the
strategies mobilized could be observed. Acceptance was the most
often used strategy and was a source of stress reduction. These
findings could therefore also explain part of the decrease in stress
observed in the teenagers during this period.

Among the coping strategies, substance use was estimated to
be the least often used by teenagers, and we found no change in
its use during lockdown. However, our results showed a decrease
in recent tobacco, alcohol and cannabis use during lockdown,
whereas at this age, use increases (31). We can hypothesize
that during lockdown, teenagers remained in contact with their
parents, who are generally considered a protective factor against
substance use (33). By contrast, they had little exposure to the

influence of their peers, with whom use at this age takes place
(29), together with the first experimentation (35). We consider
that this change in exposure to parents and peers would explain
this decrease.

We identified several limitations to our study. First of all,
the use of an online questionnaire, with self-reported measures,
didn’tlet us control the conditions under which the questionnaire
was administered, nor the influence of parents on the answers
given. We cannot ensure that the questionnaire was administered
in a calm environment, without distraction, and that the
teenagers’ attention was focused on it. In addition, single-item
measures we used for stress level or social support, perceived less
precision than a validated multi-item scale. Concerning changes
in the use of coping strategies, although significant increases and
decreases were observed, it should be noted that the effects size
are small. Moreover, it is important to note the low reliability
of the items measuring the strategies of active coping, venting,
denial, self-distraction and behavioral disengagement. Another
limitation is that our sample was located in the Auvergne-Rhone-
Alpes region, which has a low urban density. This means that
our sample had more access to the outdoors and the countryside,
which are a source of more well-being (47, 48). Thus, our
results could only be generalized to adolescents who spent the
confinement in rural areas. A final important consideration is
participation in the prevention program, which is a significant
confounding variable. The program is based on the acquisition
of psychosocial skills. These skills allow to acquire the necessary
competencies to face situations. It is therefore also possible that
some of the observed results may be due to participation in
this program.

To conclude, the shift in the use of coping strategies enabled
teenagers to be less stressed and decreased their substance use
during the lockdown situation. However, this decrease in stress,
also due to removal from the stressful environment of school,
made it a source of distress for adolescents to return to school (49,
50). We think that extending the implementation of school-based
prevention program based on the development of psychosocial
skills could help adolescents to face the return to school.
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