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Abstract

Objective Physical distancing behavior (PDB) is a key disease prevention strategy for limiting

the spread of COVID-19. In order to effectively encourage it among adolescents, it is necessary to

understand the associated mental mechanisms. Health behavior theories suggest that emotions,

personality, motivation, and moral disengagement could all play a role. On the basis of a longitudi-

nal study, we investigated the importance of these factors in predicting PDB. Methods The par-

ticipants were 347 adolescents residing in Italy. Data were collected in four waves starting from

1 year before the pandemic. A structural equation model based on health behavior theory was

tested. Results After the COVID-19 national lockdown, adolescents experienced fewer positive

emotions and more negative emotions compared with 1 year earlier. Nevertheless, these emo-

tional changes, and adolescents’ personality (except for openness to experiences), were not related

to the adoption of PDB. Instead, the autonomous motivation of adolescents significantly predicted

a higher likelihood to adopt PDB by increasing the intention to engage in this behavior and, more

indirectly, by substantially decreasing moral disengagement, which was negatively related to PDB.

In contrast, controlled motivation corresponded to significantly higher levels of moral disengage-

ment and predicted less likelihood of adopting PDB. Conclusions Messages and interventions

targeted at adolescents should be oriented towards supporting autonomy, emphasizing the per-

sonal and social value of PDB. Communications should avoid the use of coercive strategies based

on eliciting emotions such as shame and guilt in adolescents who do not adopt PDB, which appear

to trigger off mechanisms of moral disengagement.

Key words: health promotion and prevention; longitudinal research; mental health; psychosocial
functioning.

Introduction

Adolescents appear to be less at risk than adults of
experiencing the most severe symptoms of COVID-19
(COronaVIrus Disease 19; Kolifarhood et al., 2020),
although in an increasing number of cases they require

hospitalization and intensive care (Sanna et al., 2020;
World Health Organization, 2020). In addition, recent
reports from Europe, North America, Asia, and Latin
America refer to children and adolescents who suffer
from multisystem inflammatory conditions associated
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with COVID-19, which seem to have developed subse-
quent to infection rather than during the acute stage
of the disease (Jiang et al., 2020). Importantly, there is
also evidence that children and adolescents can very
efficiently transmit SARS-CoV-2 (Severe Acute
Respiratory Syndrome Coronavirus 2), the virus re-
sponsible for COVID-19 (Schwartz et al., 2020).

Adolescents’ perceptions of a low level of threat, to-
gether with the fact that adolescence is a developmen-
tal period when peer social interactions are extremely
significant (Alivernini et al., 2019; Smetana et al.,
2006), probably explains why they can be reluctant to
adopt the physical distancing behavior (PDB) that is a
key health-prevention strategy against COVID-19
(Abbott et al., 2020). Consequently, it is necessary to
identify the contents and modalities of targeted mes-
sages and interventions for encouraging adolescents
that are most effective for limiting the spread of the vi-
rus (Abbott et al., 2020; Efuribe et al., 2020). General
findings in the literature regarding prevention indicate
that adolescents tend to pay more attention to the im-
mediate rewards and pleasures of engaging in a behav-
ior rather than its long-term consequences. It therefore
seems logical that messages targeted at them should
emphasize the short-term rather than the long-term
effects of the behaviors (Latimer et al., 2012). There is
also evidence that the more relevant and credible such
messages are, the more efficacious they will be
(Johnson & Eagly, 1989) and that perceived relevance
and credibility are related to the source and the con-
tent of the message (Latimer et al., 2012; Shadel et al.,
2009).

Maintaining one’s physical distance from others is
a very complex health behavior and, according to
the literature on proxemics, a large number of fac-
tors ranging from trait level individual differences to
normative thinking, might influence the way in
which space is perceived and used in human interac-
tions (Danesi, 2006; Haddad et al., 2019; Takayama
& Pantofaru, 2009). More specifically, in the litera-
ture on preventive behaviors regarding COVID-19,
it has been proposed that emotions (Oosterhoff
et al., 2020; Sharma et al., 2020), personality (West
et al., 2020), motivations (West et al., 2020), and
moral decision-making (Bavel et al., 2020), might all
play a role in explaining the adoption of social dis-
tancing measures during the COVID-19 crisis.
Recent health behavior-change models highlight the
importance of analyzing the interconnections be-
tween these factors in order to reduce the risk of
COVID-19 transmission (Bavel et al., 2020; West
et al., 2020). Accordingly, this longitudinal study in-
vestigated the interplay between emotions, personal-
ity, motivations and moral decision-making in
predicting adolescents’ PDB during the period subse-
quent to the national lockdown in Italy, which was

the first western country to be seriously affected by
the COVID-19 pandemic.

Emotions and PDB
Adolescence is a period of life with various emotional
challenges and during this period there is a consider-
able development of the individual’s capacities of
emotional regulation (Young et al., 2019). The experi-
ence of positive and negative emotions is closely re-
lated to many aspects of adolescent’s psychological
and physical well-being (Lord et al., 2015; Shen et al.,
2018). Stressful life events, like a pandemic, can have
a large impact on adolescents’ positive and negative
emotions, raising their levels of anxiety and psycho-
logical distress (Coates & Messman-Moore, 2014;
Stevens et al., 2013). In this regard, a recent study has
hypothesized that anxiety could make adolescents
more focused on their personal health and therefore
more engaged in PDB (Oosterhoff et al., 2020). From
the perspective of interventions, it is important to
know if an emotional change connected to the pan-
demic might be able to predict the adoption of PDB,
since this would suggest that health-prevention cam-
paigns focused on increasing adolescents’ perception
of threats as regards COVID-19 might be successful.

Personality and PDB
Previous research has demonstrated that health com-
munication campaigns and intervention targeting spe-
cific subtypes of adolescents’ personality can be
effective in changing behavior, for example messages
high in “sensation value” can capture the attention of
sensation seekers and potentially persuade more these
individuals to engage in health-behaviors (Stephenson
& Palmgreen, 2001; Noar et al., 2006).

According to the Big Five personality traits model
(McCrae & Costa, 2008), adolescents have various
different ways of thinking, emotional reactions and
behavior patterns that can be effectively described by
referring to five broad dimensions of personality.
These are: (a) extraversion (being oriented towards so-
cial stimuli); (b) agreeableness (being helpful and em-
pathetic); (c) conscientiousness (exercising self-
discipline); (d) neuroticism (feeling anxious and
threatened); (e) openness to experiences (being curious
and attracted to risk). The possible role of personality
in explaining PDB has been suggested in the literature
(West et al., 2020) but is at yet unexplored. Studies
conducted in other health-related behavioral contexts
have shown that more conscientious individuals are
more likely to engage in health-promoting behavior,
such as eating in a healthy way, engaging in physical
activity and getting enough sleep, while more extra-
verted individuals are more likely to smoke cigarettes
and to consume alcohol (Magee et al., 2013; Raynor
& Levine, 2009; Ya~nez et al., 2020). Based on these
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findings, we might expect conscientious adolescents to
have stronger intentions than extroverted adolescents
to adopt physical distancing. If personality traits do in
fact account for significant variations in adolescents’
PDB, then targeted messages directed at them, as well
as regulatory and enabling interventions, should take
these individual differences into consideration in order
to be effective.

Motivations and PDB
Self-Determination Theory (SDT) is one of the leading
theories of human motivation and it has been widely
applied to explain and predict health-related behaviors
(Ryan & Deci, 2017). According to SDT there are two
main typologies of motivation: controlled and autono-
mous. Controlled motivation is regulated by internal
pressures such as the avoidance of guilt and shame,
and external factors such as reward and punishment,
while autonomous motivation entails a personal con-
viction of the intrinsic value of an activity (Ryan &
Deci, 2020). Knowing which type of motivation is
likely to be more effective in encouraging PDB among
adolescents can improve the efficacy of messages and
interventions by guiding the decision whether to uti-
lize those that emphasize control (e.g., you should be
ashamed not to adopt PDB) or those that concentrate
on autonomy (e.g., adopting PDB is an important re-
sponsibility but it should be left to you). According to
Oosterhoff et al. (2020), adolescents motivated by au-
tonomous reasons may be more likely to engage in
PDB, but there is a lack of empirical evidence to sup-
port this claim.

Moral Decision-Making and PDB
Given the possibility that one’s social interactions dur-
ing a pandemic may infect others, moral decision-
making is an important variable in predicting preven-
tion behavior (Bavel et al., 2020). In this regard, moral
disengagement has been shown to mediate the effects
of motivational variables, on ethically problematic
outcomes (Hodge et al., 2013; Moore, 2015), such as
adopting (or not adopting) PDB. According to social
cognitive theory (Bandura, 2002), moral disengage-
ment refers to mental mechanisms which facilitate en-
gaging in unethical behavior without feeling distress.
Examples of these mechanisms include euphemistic la-
beling (e.g., thinking that not adopting PDB is a way
of exercising one’s freedom of choice), distortion of
consequences (e.g., minimizing the negative effects of
not adopting PDB), and diffusion of responsibility
(e.g., thinking that individuals who don’t adopt PDB
should not be blamed, since most other people don’t
adopt them either). Adolescents with high levels of
moral disengagement would feel very little guilt or
shame about ignoring PDB measures and would,
therefore, see no need to change their behavior.

Previous studies conducted in the context of health
and risk behaviors suggest that individuals with higher
levels of moral disengagement might be less willing to
adopt physical distancing measures (Girelli et al.,
2020; Hodge et al., 2013).

The Role of the Intention to Engage in PDB
Intentions are self-instructions to perform specific
behaviors, such as “I intend to engage in PDB,” or to
obtain determined outcomes (Triandis, 1980).
Theories of health behavior change, including the the-
ory of reasoned action (Fishbein, 1980), the theory of
planned behavior (Ajzen, 1991), the model of interper-
sonal behavior (Triandis, 1980), and protection moti-
vation theory (Rogers, 1983), converge on the idea
that the most immediate predictor of behavior is the
intention to perform it. Since intention can transform
psychological states into guided bodily responses, it is
seen a mediational mechanism which has to be postu-
lated in order to explain how mental factors influence
observable action (Ajzen & Fishbein, 1980), and the
experimental data tends to support this view (Webb &
Sheeran, 2006). Physical distancing, like all complex
behaviors, requires a certain amount of planning, and
it seems implausible that it could be automatically
stimulated by psychological states, without the pres-
ence of a prior decision and intention to perform it
(Davis et al., 1989). In the present research adoles-
cents’ emotions, personality, motivations, and moral
disengagement were therefore considered to be indi-
rectly related to PDB through their effect on intention
to engage in this behavior.

This Study

The main purpose of this study was to evaluate the va-
lidity of various factors proposed in the literature as
possible predictors of adolescents’ PDB. The tested
model in accordance with experimental data (Webb &
Sheeran, 2006) and with numerous theories in social
and health psychology (e.g., Ajzen, 1991; Floyd et al.,
2000; Triandis 1980), posited intention to engage in
PDB as the most proximal predictor of future behav-
ior. Consistently with currently existing data (e.g.,
Hodge et al., 2013; Moore, 2015), motivation was
also considered as indirectly related to intention
through its effect on moral disengagement.

Personality and changes in the experience of posi-
tive and negative affect related to the pandemic were
considered to have a direct influence on intention, in
accordance with principles of health behavior change
recently proposed in order to reduce the transmission
of COVID-19 (West et al., 2020). This model was
tested after establishing differences in adolescents’
emotions after the national lockdown period com-
pared with the same period 1 year earlier, which was a
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preliminary objective of the study. On the basis of the
literature presented in the introduction, we formulated
the following hypotheses: (a) after the national lock-
down, negative affect would increase, while positive
affect would decrease, and these emotional changes
would indirectly predict more PDB, by intensifying the
intention to engage in it. (b) More conscientious ado-
lescents would have stronger intentions to adopt PDB,
leading them to practice it more, while extroverted
adolescents would have weaker intentions, leading
them to practice less PDB. (c) Adolescents motivated
by autonomous reasons would have stronger intention
and would therefore engage in more PDB. We
expected autonomous motives to have an additional
positive effect on intention and, indirectly, on PDB,
through lowering moral disengagement.

Materials and Methods

Participants and Procedure
The participants in this study were adolescents from
several different geographical areas of Italy who had
participated in an online education project that had
started about a year before the pandemic reached this
country. This project was based on a longitudinal sur-
vey, administered once a year, investigating adoles-
cents’ well-being and study habits.

School classes in which teachers had joined the
project voluntarily were selected to complete the lon-
gitudinal survey and all students (N¼371) were asked
to fill in an online questionnaire on a voluntary basis,
which ensured the anonymity of the participants by
the use of an individually chosen password. The first
data collection (T0) took place in April 2019 (about a
year before the peak of the first wave of the pandemic
in Italy) and 366 adolescents out of 371 (98.7%) eligi-
ble subjects for the study filled in the questionnaire.
Due to the pandemic, the general objectives and time-
lines of this project were partially modified and from
then on a modified version of the questionnaire was
administered.

The data used for this study were based on this lon-
gitudinal survey and included four data collections
(Supplementary Appendix SA). Positive and negative
affect were measured twice in the same adolescents at
an interval of about 1 year: at Time 0, about a year be-
fore the peak of the first wave of the pandemic in
Italy, (April 2019; N¼ 366) and at Time 1 (May
2020; N¼ 351, 95.9% of the Time 0 sample) after
that peak, when the national lockdown was over. In
Italy a national lockdown was established on March
10, 2020 and it lasted until May 3, 2020. It involved a
wide range of control and anti-infection strategies, in-
cluding the closure of all schools, travel restrictions
and the limitation or suspension of many occupational
activities. In the national postlockdown phase

(starting on May 4, 2020), when most of the data of
this study was collected (Times 1, 2, and 3), the emer-
gency restrictions had been substantially relaxed and
adolescents could move freely within the national bor-
ders. At the same time, a sustained national campaign
for the application of preventive measures and hy-
gienic procedures, focusing mainly on physical dis-
tancing, was promoted (e.g., maintaining a physical
distance of at least 1 m from others, and avoiding
handshakes, hugs, and kisses) and appeals were made
to the sense of personal responsibility of Italian
citizens.

The other variables were measured only once at
two subsequent moments. At Time 2 (1 week after
Time 1, in May 2020; N¼ 350, 95.6% of the Time 0
sample) intention to engage in PDB and moral disen-
gagement were assessed, while at Time 3 (3 weeks af-
ter Time 2, in June 2020; N¼ 347, 94.8% of the T0
sample) PDB was measured. This decision was made
so as not to submit an excessive number of questions
to the participants. There was an urgent need to gather
data on adolescents’ PDB and, in the short term (about
1 month), we did not expect to find significant changes
in the constructs considered.

Some adolescents could not be contacted in the sub-
sequent waves and so the final sample for our study
consisted of 347 adolescents (Mage¼ 16.3 years;
SDage¼ 1.12; min ¼ 14 years; max ¼ 19 years) with a
slight prevalence of males (57.9%). About half the fi-
nal sample of students came from geographical regions
with an incidence of COVID-19 cases between 201
and 500 (per 100,000 inhabitants), while the other
half had an incidence of cases between 101 and 200
(per 100,000 inhabitants; National Institute of
Health, 2020). Although the sample used in our study
was not representative of the Italian population of
adolescents, the participants did not self-select to take
part in the research.

The eligibility criteria for being included in the
study were: (a) being from 10 to 19 years old (inclu-
sive); (b) belonging to the classes enrolled in the online
education study which began about a year before the
pandemic reached Italy; (c) being able to speak and
read Italian. The exclusion criteria were: (a) having a
learning disability or cognitive impairment that would
make the participant incapable of completing the
study; (b) not providing written informed consent or
the written permission of parents (in the case of
minors).

The study protocol was adapted for digital plat-
forms (Stiles-Shields et al., 2020) and was approved
by the institutional review board at the Sapienza
University of Rome. The participants were given a
link to a letter explaining the study and asking them to
provide their informed written consent. Those who
were still minors were asked to show this letter to their
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parents and obtain their written permission. All ado-
lescents who provided informed written consent by
selecting that they agree to participate in the research
were then invited to fill the questionnaire. Participants
who completed all the data collections were entered
into a lottery draw, the first prize of which was a
tablet.

Measures
Positive and Negative Affect
The 10-Item version of the PANAS-C (Positive and
Negative Affect Schedule - Children; Ebesutani et al.,
2012) was used to measure affect. The scale consisted
of five items measuring positive affect (joyful, cheer-
ful, happy, lively, and proud) and five items measuring
negative affect (miserable, mad, afraid, scared, and
sad), and it had previously been tested on Italian ado-
lescents (Alivernini et al., 2020). Adolescents were
asked to indicate how often they had experienced the
feelings described in each item during the previous
month using a 5-point scale ranging from 1 (never) to
5 (very often). Cronbach’s a at T0 was .78 for positive
affect and .79 for negative affect, whereas at T1 it was
.84 for positive affect and .73 for negative affect.

Personality Traits
Personality traits were assessed using the Italian Ten-
Item Personality Inventory (I-TIPI; Chiorri et al.,
2015; Gosling et al., 2003). The respondents indicated
how much they felt that a total of ten pairs of adjec-
tives applied to them on a 5-point Likert-type scale,
ranging from 1 (disagree strongly) to 5 (agree
strongly). Each of the Big Five personality traits was
assessed by two items: extraversion (e.g., “I see myself
as extraverted, enthusiastic”), agreeableness (e.g., “I
see myself as sympathetic, warm”), conscientiousness
(e.g., “I see myself as dependable, self-disciplined”),
neuroticism (e.g., “I see myself as anxious, easily
upset”) and openness to experiences (e.g., “I see my-
self as open to new experiences, complex”). The origi-
nal TIPI generally had low-to-moderate Cronbach’s
alphas (Nunes et al., 2018), which is a typical finding
in 2-item scales (Ziegler et al., 2014). In our study the
I-TIPI had moderate Cronbach’s alphas (a ¼ .63 for
extraversion; a ¼ .51 for agreeableness; a ¼ .63
for conscientiousness; a ¼ .58 for neuroticism; a ¼ .60
for openness to experiences). Mean scores were calcu-
lated for each personality trait, with higher values
indicating their greater prevalence.

Motivation to Engage in PDB
Two scales were used, each one measuring a type of
motivation by means of three items: autonomous mo-
tivation (e.g. “I engage in PDB because I find it per-
sonally meaningful”) and controlled motivation (e.g.
“I engage in PDB because I would feel ashamed not

to”). The items were based on those used in previous
studies (Soenens et al., 2009), also conducted in the

Italian context (e.g. Alivernini et al., 2008) and the
responses were recorded on a 5-point scale, ranging

from 1 (“not true at all”) to 5 (“completely true”).
Cronbach’s a was .83 (for autonomous motivation)

and .73 (for controlled motivation).

Moral Disengagement
Moral disengagement was assessed by means of six
items (e.g. “Compared with the harmful effects of

other behaviors, not complying with measures of so-
cial and physical distancing is not so bad” or “It

makes no sense to blame individuals who don’t com-
ply with social distancing measures, when also every-

one else does not follow them”), each one referring to
different moral disengagement mechanism (e.g., eu-

phemistic labeling, distortion of consequences, diffu-
sion of responsibility). The items were adapted from

another study conducted on Italian young people
(Girelli et al., 2020). Replies for each item were cho-

sen from a 5-point scale ranging from 1 (I do not agree
at all) to 5 (I completely agree). For all items, higher

values corresponded to a greater prevalence of moral
disengagement behaviors. Cronbach’s a was .79.

Intention to Engage in PDB
Two items (Cronbach’s a ¼ .83) adapted from a previ-

ous study conducted in Italy (Girelli et al., 2020) were
used to assess adolescents’ intention to adopt PDB

over the following 3 weeks (e.g., “How strong is your
intention to engage in PDBs in the next 3 weeks?”).

Adolescents’ responses were recorded on a 5-point
scale ranging from 1 (not at all strong/likely) to 5

(very strong/likely).

Physical Distancing Behavior
Adolescents’ engagement in PDB (Cronbach’s a ¼ .87)
was assessed by three items corresponding to: (a) prac-

ticing physical distancing from others of at least 1 m;
(b) avoiding physical contact with other people (hand-

shakes, hugs and kisses); (c) avoiding crowded public
places as much as possible. As the original version of

the scale was in Italian, it was not necessary to trans-
late it. The respondents indicated how often they had

engaged in these behaviors during the previous week
on a 5-point scale ranging from 1 (never) to 5 (almost
always/always).

Demographic Variables
The participants were asked to provide information

on their age and gender. Gender was coded as 0/1,
with 1 indicating males and 0 indicating females.
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Data Analysis
The changes in levels of positive and negative affect
before and after the national lockdown were exam-
ined by means of a paired t-test. A structural equation
model (SEM) was tested, using the Robust Maximum
Likelihood estimator, in order to empirically examine
the direct and indirect relationships of the variables on
the basis of our hypotheses. The structure of the latent
variables included in this model (i.e., motivations,
moral disengagement, intention to engage in PDB and
PDB) was previously tested by means of confirmatory
factor analyses. Since we were interested in examining
the possible consequences of changes in the absolute
levels of positive and negative affect before and after
the national lockdown, these variables were included
in the analysis as difference scores (a year before the
COVID-19 pandemic at T0, and after the national
lockdown at T1; T1–T0). According to our hypothe-
ses, difference scores in positive and negative affect,
personality traits and autonomous and controlled
motivations were considered as exogenous variables,
while moral disengagement, intention to PDB and
PDB as endogenous variables. Adolescents’ age and
gender were also included as exogenous control varia-
bles. All the exogenous variables were allowed to be
correlated. As regards testing mediators, the confi-
dence intervals (CIs) for the hypothesized indirect
effects were calculated using the Delta method
(Mackinnon, 2008). The goodness of fit of the SEM
was judged by conventional criteria, employing both
the chi-square test statistic and the following fit indi-
ces: the Comparative Fit Index (CFI) and the Tucker–
Lewis index (TLI), both of which should be higher
than .90 in a good-fit model (Schreiber et al., 2006);
the Root Mean Square Error of Approximation
(RMSEA) and the Standardized Root Mean Square
Residual (SRMR), which are expected to be lower
than .08 in an acceptable fit (Hooper et al., 2008).

Only complete data were used in the analysis
(N¼ 347, missing data 5.2% of the T0 sample). A set
of ANOVA (Analysis of Variance) analysis run on the
baseline data ensured that there was no significant dif-
ference in the study variables between the included
participants and those who were excluded.

All the analyses were conducted with the statistical
modeling program Mplus version 8.1 (Muth�en &
Muth�en, 2017).

Results

The descriptive statistics for all the measures and the
latent factor correlations for the variables included in
the proposed model are presented in Supplementary
Appendices SB and SC, respectively.

When compared with the same period 1 year ear-
lier, there was an increase in adolescents’ levels of

negative affect following the national lockdown and a
decrease in levels of positive affect (Figure 1).

As regards the measurement model of moral disen-
gagement, the one-factor solution fitted the data reason-
ably well (v2 [9] ¼ 28.26, p < .01; CFI ¼ 0.95; TLI ¼
0.92; RMSEA ¼ 0.08; 90% CI ¼ [0.047, 0.112]; SRMR
¼ .04). All standardized factor loadings were statistically
significant (p< .001) and ranged from .37 to .84.

The structural model including all the variables
proved to have the following goodness of fit indexes:
v2 (266) ¼ 424.15, p < .00; CFI ¼ 0.94; TLI ¼ 0.93;
RMSEA ¼ 0.04; 90% CI ¼ [0.034, 0.049]; SRMR ¼
0.07. The standardized path coefficients for this model
are shown in Figure 2, and the standardized path coef-
ficients for indirect effects are shown in Table I.
Indirect effects were also tested, while controlling for
the direct effect of positive and negative affect and
personality traits on PDB, and the results remained
unchanged.

The structural model results show that adolescents
who felt that they were autonomously motivated were
much less likely to consider themselves as morally jus-
tified in not engaging in PDB, while higher levels of
controlled motivation were related to a greater degree
of moral disengagement. Motivations accounted for
40% of variance in adolescents’ moral disengagement.
In turn, those participants who expressed more moral
disengagement declared less intention to engage in
PDB in the following 3 weeks. In addition to these in-
direct effects through moral disengagement, higher
levels of autonomous motivation were related to a
greater intention to engage in PDB, whereas no signifi-
cant direct effects were detected for controlled motiva-
tion. Males and older adolescents tended to have less
intention to engage in PDB. As regards personality
traits, adolescents who were more open to experiences
had less intention to engage in PDB, while no

Figure 1. Changes in the levels of positive and negative af-
fect after the national lockdown compared with the same
period 1 year earlier.
Note. N¼ 351. Means were calculated about 1 year before
COVID-19, in April 2019 (T0) and after the national lock-
down, in May 2020 (T1). T0 is the baseline. All differences
were statistically significant (p < .001).
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Figure 2. Standardized path coefficients for the tested model.
Note. N¼ 347. Dashed lines indicate paths that were not statistically significant (p > .05). ***p < .001; **p < .01; *p < .05.
All the exogenous variables were allowed to be correlated in the estimated model.

Table I. Standardized Path Coefficients for Mediated Effects of the Structural Equation Model for PDB

Paths Mediator Standard indirect effect SE

Autonomous motivation!
Intention

Moral disengagement 0.26** .08

Controlled motivation!
Intention

Moral disengagement �0.16*** 0.04

Autonomous motivation!
PDB

Moral disengagement 0.18** 0.06
Intention

Controlled motivation! PDB Moral disengagement �0.11** 0.03
Intention

Extraversion! PDB Intention �0.01 0.04
Agreeableness! PDB Intention 0.04 0.03
Conscientiousness! PDB Intention 0.04 0.03
Neuroticism! PDB Intention �0.05 0.03
Openness to experiences!

PDB
Intention �0.08* 0.03

Positive affect! PDB Intention 0.01 0.03
Negative affect! PDB Intention �0.06 0.04
Age! PDB Intention �0.06* 0.03
Gender (males)! PDB Intention �0.08* 0.03

Note. N¼347. SE ¼ standard error of the mean.

***p < .001; **p < .01; *p < .05.
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significant effects were detected for positive and nega-
tive affect. Intentions significantly predicted behavior
3 weeks later. Overall the model accounted for 67%
of variance in intention and for 47% of variance in
PDB.

An alternative model controlling for the effects of
higher or lower levels of incidence of COVID-19 cases
across the geographical areas considered in this study
(dummy variable, 0¼ lower levels, 1¼ higher levels)
was also tested. This model proved to have a poor fit
(v2 [285] ¼ 568.57, p < .00; CFI ¼ 0.89; TLI ¼ 0.88;
RMSEA ¼ 0.05; 90% CI ¼ [0.047, 0.060]; SRMR ¼
0.11). Higher levels of incidence of COVID-19 were
weakly associated with more autonomous motivation
(ß ¼ .15, p < .01), more intention to engage in PDB (ß
¼ .10, p < .05), and more PDB (ß ¼ .09, p < .05),
while no significant associations were detected for
controlled motivation and moral disengagement. In
this poor-fitting model the results remained substan-
tially unchanged.

Finally, we tested a model without the inclusion of
intention to engage in PDB. Although this model was
not in line with the theoretical framework of this
study, it had a similar fit to the original model (v2

[220] ¼ 336.09, p < .00; CFI ¼ 0.94; TLI ¼ 0.94;
RMSEA ¼ 0.04; 90% CI ¼ [0.030, 0.047]; SRMR ¼
0.06) and the significant paths as well as their direc-
tions remained unchanged.

Discussion

There is a lack of empirical evidence concerning psy-
chological well-being outcomes in adolescents regard-
ing COVID-19 (Sharma et al., 2020). This study
compared adolescents’ positive and negative emotions
1 year before the peak of the first wave of the pan-
demic (T0) and after the national lockdown (T1).

Our results show that even though the peak of the
first wave of the pandemic was over at T1, the emer-
gency measures had been substantially relaxed, and
people were free to move again, adolescents experi-
enced more negative affect and less positive affect
compared with the same period 1 year earlier. Given
the strong association during adolescence of positive
and negative emotions with anxiety, depression and
sleep quality (Coates & Messman-Moore, 2014; Shen
et al., 2018; Stevens et al., 2013; Young et al., 2019),
this result suggests an impact of the COVID-19 crisis
on adolescents’ mental health in the mid-term which
deserves attention. To the best of our knowledge, this
is the first study to provide longitudinal evidence on
this issue.

The main purpose of this study was however to
evaluate the importance of various factors proposed in
the literature as possible predictors of adolescents’
PDB. We tested a model, consistent with widely

adopted theories of health behavior change, which
proved to fit the data well and accounted for a sub-
stantial amount of variance in adolescents’ intentions
and in behavior measured 3 weeks later.

As regards the above-mentioned changes in nega-
tive and positive emotions, our results suggest that
they do not predict intention to engage in PDB. This
evidence does not bear out the hypothesis put forward
in a recent cross-sectional study that there might be a
connection between anxiety levels and the adoption of
PDB among adolescents (Oosterhoff et al., 2020). Our
results are instead consistent with studies showing
that the effects of emotions on the intention to engage
in protective health behaviors can be nonsignificant
when other motivational factors are taken into consid-
eration (Nabi & Prestin, 2016).

It has also been supposed that personality factors
might predict preventive behaviors against COVID-19
(West et al., 2020), but our findings indicate that the
relationships between personality traits and PDB are
statistically significant only for the trait of openness to
experiences. As one might expect, adolescents who
tend to be attracted by risk have less intention to
adopt PDB. Nevertheless this relationship was still
quite weak.

Previous studies indicate that moral disengagement
can mediate the influence of motivational variables on
ethical behavior such as PDB (Hodge et al., 2013;
Moore, 2015). Our results are in line with this re-
search, providing support for the hypothesis that
moral decision-making plays an important role in the
adoption of prevention behaviors during public health
emergencies such as the COVID-19 crisis (Bavel et al.,
2020). Adolescents with a higher level of moral disen-
gagement are less likely to adopt PDB in the future,
and this appears to be linked to their type of
motivation.

In fact, both autonomous and controlled motiva-
tion have appeared to be the strongest predictors of
adolescents’ distancing behaviors, although they act in
opposite ways. According to the results of the struc-
tural model, autonomous motivation leads to a higher
likelihood of engaging in PDB in two ways: first, via
its pathway to higher levels of intention and secondly
by indirectly, but substantially, decreasing moral dis-
engagement which has a negative relation to PDB. It
has been suggested that autonomous motivation plays
a positive role in various health behaviors (Gillison
et al., 2019), including PDB (Oosterhoff et al., 2020),
and this study provides empirical evidence suggesting
that this kind of motivation effectively predicted ado-
lescents’ adoption of PDB 3 weeks later. In contrast,
controlled motivation corresponds to significantly
higher levels of moral disengagement, with reduced in-
tention to engage in prevention behavior in future. We
have therefore identified the potentially negative role
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played by controlled motivation in the adoption of
preventive behaviors by adolescents during the
COVID-19 crisis. Our results suggest that, as it is of-
ten based on avoiding shame and guilt (Ryan & Deci,
2020), this type of motivation might actually fuel
mental mechanisms of disengagement which have the
function of reducing these negative emotions (Moore,
2015), thereby discouraging or preventing adolescents
from engaging in PDB.

Limitations
Our findings should be interpreted while bearing in
mind some limitations of the present study. First, even
though we used a longitudinal design, taking into ac-
count many possible confounding factors suggested in
the literature, it would be inadvisable to use the data
to make strictly causal inferences. Second, although
the adolescents in the study did not self-select to par-
ticipate and they were from several different geo-
graphical areas of Italy, which was the first western
country to be seriously affected by COVID-19, re-
search in the field of PDB among adolescents will cer-
tainly benefit from future studies in various different
cultural contexts. Third, this study relied on self-
report measures which may be influenced by social de-
sirability. We therefore repeatedly emphasized the an-
onymity of the current study to the participants,
pointing out that they could respond freely, without
the risk of criticism or prejudice.

In addition, our study was conducted starting im-
mediately after the national lockdown and it was very
difficult to collect data that were not based on self-
reported responses, due to the limitations that had
been imposed, as regards the obligation to maintain
physical distancing, and the difficulty of having face-
to-face meetings and of bringing participants together
in the same place. Future studies might use technologi-
cal devices, such as phone apps based on GPS tracking
(Hagger et al., 2020) as different ways of measuring
PDB, although similar approaches would need to com-
ply with the privacy rights of the participants. Finally,
consistently with the aims of our study, we measured
adolescents’ emotions over the period of a month.
However, research based on daily diaries could pro-
vide further useful information about the variability of
adolescents’ emotions.

Conclusions

Despite the above-mentioned limitations, we believe
that this study makes an innovative and effective con-
tribution to the literature. It provides initial data re-
garding possible mental health outcomes among
adolescents as regards COVID-19 in the mid-term re-
lated to a decrease in positive emotions and an in-
crease in negative emotions. The study offers

longitudinal evidence on the several factors related to
physical distancing among adolescents.

Personality and emotions do not appear to be
among the more relevant variables, which would seem
to be good news for health workers, since on the one
hand individual differences in personality traits be-
tween adolescents are a very difficult variable to ad-
dress in elaborating appropriate messages and
effective interventions, and on the other hand, trying
to persuade adolescents to adopt PDB by raising their
anxiety levels might have negative consequences for
their mental health. Instead, what appears to be par-
ticularly relevant is the interplay between the different
types of motivation and the mechanisms involved in
making moral decisions. Our results suggest that mes-
sages and regulatory or enabling interventions should
be oriented towards supporting adolescents’ auton-
omy, emphasizing the personal and social value of
PDB, as well as pointing out that the decision of
whether or not to adopt these behaviors is entirely up
to them. In fact, autonomous motivation appears to
increase the probability of PDB in future directly as
well as indirectly, by promoting moral engagement.
Targeted communications and interventions should
therefore avoid the use of coercive strategies based on
eliciting emotions such as shame and guilt in adoles-
cents who do not adopt PDB, as these strategies could
have the inverse effect of inhibiting preventive behav-
iors, because they are liable to trigger off mechanisms
of moral disengagement.

Since several studies have shown the cross-cultural
generalizability of the factors examined in the present
research (e.g., Reeve et al., 2018 on motivation;
Rolland, 2002 on personality traits; Karim et al.,
2011; Vera-Villarroel et al., 2019 on emotions;
Bandura et al., 1996; Girelli et al., 2020 on moral dis-
engagement; Hassan et al., 2016 on behavioral inten-
tions), our findings could provide useful indications
for promoting PDB also among adolescents who live
outside Italy.
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