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background
To limit the spread of the COVID-19 emergency, a mas-
sive vaccination program was implemented and restric-
tive measures were imposed on the population. However, 
the propensity to adhere to the vaccination program has 
struggled to take off. Moreover, complying with the re-
strictive rules and maintaining social distancing have been 
highly distressing for many individuals.

participants and procedure
Italian participants (N  =  140, females  =  65%, mean 
age  =  29.50, SD  =  10.80) were presented with an online 
survey consisting of multiple-choice questions and two 
single-category implicit association tests (SC-IATs). One 
SC-IAT evaluated the tendency of participants to automat-
ically associate personal protective equipment (PPE) and 
vaccines with safety or danger; the other evaluated their 
tendency to automatically associate social situations with 
good or bad. Multiple-choice questions explored individu-
al, social, and environmental factors that were expected to 
contribute to vaccine propensity, compliance with restric-
tive rules, and feelings of distress.

results
Using scientific information sources was related to im-
plicitly associating PPE and vaccines with safety, which 
in turn was associated with the propensity to get the vac-
cine. Moreover, being female, young, unsatisfied with so-
cial relationships, having suffered health and economic 
consequences due to the pandemic, and having negative 
implicit attitudes toward social situations contributed to 
increasing feelings of distress.

conclusions
Communication may contribute to individuals’ behavior 
and preferences and it can also be associated with implicit 
attitudes, becoming consequently one of the main leverag-
es to reduce vaccine hesitancy. Recovery programs should 
prioritize the development of interventions aimed at foster-
ing psychological well-being through the enhancement of 
social contacts.
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Background

Since the end of 2019, the COVID-19 emergency has 
impacted the world, causing thousands of fatalities 
and a large number of sick people in all nations (World 
Health Organization, 2021). Regrettably, the spread of 
the virus has caused not only serious health problems 
but also the disruption of individuals’ life habits and 
tremendous harm for many organizations all across 
the world (Giuntella et al., 2021; Majumdar et al., 2020; 
Seetharaman, 2020; Wilczyńska et al., 2021). From an 
economic point of view, the pandemic and the pro-
longed lockdown periods have caused enormous eco-
nomic losses for companies and forced individuals to 
reorganize their job if they had preserved one (Baker 
et al., 2020; Chudik et al., 2020; Kilic & Marin, 2020; 
Radulescu et al., 2021). From a psychological point of 
view, the research has documented an increase in the 
feelings of distress with the exponential growth of 
mental health problems such as depression (Bueno-
Notivol et al., 2021; Colledani et al., 2021; Pappa et al., 
2020; Rehman et  al., 2021), anxiety (Santabárbara 
et al., 2021; Veronese, 2021; Xu et al., 2021), reduced 
well-being and life satisfaction (Dymecka et al., 2021; 
Veronese, 2021), insomnia (Kokou-Kpolou et al., 2020; 
Marelli et al., 2021; Pappa et al., 2020), posttraumatic 
stress disorder (Fekih-Romdhane et  al., 2020; Tang 
et al., 2020), and use (or abuse) of psychotropic drugs 
(Zaami et al., 2020). Arguably, social life has been one 
of the most threatened areas of the individual ex-
perience. It was immediately clear that, to limit the 
spread of the contagion and protect themselves and 
others, social contacts should have been minimized. 
Although this easy rule was promptly understood by 
almost everybody, the rigid norms of isolation and so-
cial distancing have been highly distressing for many 
people, creating psychological difficulties and leaving 
deep marks on many individuals (Chaturvedi et  al., 
2021; Türközer & Öngür, 2020). In a moment of great 
suffering, people were forced to give up each other, 
without the possibility to count on the social com-
fort that, because of the extraordinary condition of 
uncertainty, dismay, and concern, would have been 
necessary. 

During the pandemic, all media (e.g., social net-
works, radio, TV, press) have transmitted in unison 
the need to “keep distance”, conveying a clear mes-
sage: Social contacts are a danger! It should be noted 
that, while this message has been loud and clear, other 
communications concerning the pandemic have been 
largely less coherent. What is the most useful protec-
tive personal equipment (PPE)? How is it possible to 
get the vaccine? How should one behave in the case of 
contagion? How can people cope with feelings of dis-
comfort? The answers to these questions have often 
been communicated in inconsistent and unscientific 
ways and, sometimes, with the spread of fake news 
(Kim & Kreps, 2020; Moscadelli et al., 2020; Nguyen 

et al., 2020). This generated anxiety and contributed to 
making health promotion messages less effective and 
accepted by the population. For instance, even though 
the population, in general, understood the need to use 
masks, sanitizing gels, and other PPE, the propensi-
ty to adhere to vaccination programs has struggled 
to take off (Abu-Farha, 2021; Sallam, 2021; Troiano 
& Nardi, 2021). Moreover, also the compliance with 
the use of PPE was not as widespread as one might 
have expected (Haischer et al., 2020; Mallinas et al., 
2021). For instance, it was not uncommon that people 
refused or forgot to use specific PPE. Also among 
those populations with increased risk of contagion or 
especially exposed to its most adverse consequences 
(such as the elderly and healthcare professionals), 
there were non-negligible rates of vaccine hesitancy 
and irregular use of PPE (Biswas et al., 2021a; Chan 

et al., 2021; Kose et al., 2021; Reno et al., 2021).
Probably, the good disposition toward the vaccina-

tion and the compliance with the rules to limit the 
spread of the contagion have been influenced by nu-
merous individual, social, and environmental aspects 
(Murphy et al., 2021; Nazlı et al., 2021; Robertson et al., 
2021). Understanding how these factors impacted the 
willingness to get vaccinated and the compliance with 
the rules for fighting the virus represents a valuable 
research objective that may help to improve their ac-
ceptance. Other crucial aspects that deserve research 
investigation concern the negative effects inflicted 
on individuals and their psychosocial well-being by 
social isolation. This can lead to the development of 
more tailored and effective recovery programs.

Aims And hypotheses of the study

This study has two aims. The first is to investigate 
the association of several environmental, social, and 
individual factors with the willingness of people to 
get vaccinated and comply with the rules aimed at 
limiting the spread of the contagion. The following 
factors are considered: the role of specific informa-
tion sources (i.e., traditional media, social networks, 
personal communications, and scientific sources), 
the impact of pandemic-related variables (i.e., the 
perception of having suffered health, economic, psy-
chological, or occupational consequences due to the 
pandemic; the severity of the pandemic situation in 
one’s own home area), and the role of individual dif-
ferences (i.e., gender, age, personality traits), and atti-
tudes. Concerning attitudes, the aim is to investigate 
people’s perceptions of vaccines and PPE. For this 
purpose, an implicit measure is used that allows for 
investigating the extent to which people automati-
cally perceive PPE and vaccines as positive objects 
associated with safety or as phobic stimuli associ-
ated with danger. The hypothesis is that associating 
vaccines and PPE with safety contributes to greater 
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acceptance of them, while associating these objects 
with danger reduces their acceptance (Hypothesis 1). 
The influence of information sources on the develop-
ment of implicit attitudes is also explored. In particu-
lar, it is hypothesized that using scientific information 
sources (e.g., scientific reports or academic papers) is 
associated with the development of positive attitudes 
and greater acceptance of vaccines and PPE, while 
using less scientific sources (e.g., traditional media 
such as TV and radio, social networks such as Twit-
ter or Facebook, personal communications such as 
word of mouth), where fake news is more frequent 
(Fernández-Torres et  al., 2021), is associated with 
the development of negative attitudes and reduced 
acceptance of vaccines and PPE (Hypothesis 2). The 
possible mediating effect of implicit attitudes on the 
relationship between the use of specific information 
sources and the acceptance of PPE and vaccines is 
explored as well. In particular, it is hypothesized 
that using scientific information sources promotes 
greater acceptance of vaccines and PPE by fostering 
positive attitudes toward them (i.e., associating them 
with safety), while relying on unscientific sources 
promotes lower acceptance of vaccines and PPE by 
stimulating negative attitudes toward them (i.e., as-
sociating them with danger; Hypothesis 3). 

The second aim of the work is to investigate the in-
fluence of environmental, social, and individual fac-
tors on the psychological feelings of distress experi-
enced by people during the pandemic. To achieve this 
second goal, the following elements are considered: 
pandemic-related variables, information sources, and 
individual characteristics such as demographics, per-
sonality traits, satisfaction with social relationships, 
and attitudes toward social situations. Concerning 
this latter variable, it is expected that in the pandemic 
time some people might manifest an ambivalent at-
titude toward social situations. Indeed, people may 
live in conflict: On the one hand, they feel the need 
for social contacts, while on the other hand, they are 
scared of them. It is expected that the concern for the 
contagion and the need to keep distance from oth-
ers may lead some individuals to implicitly associate 
social situations with an event that may cause harm 
rather than with a positive event that may give com-
fort. To evaluate this possibility, an implicit measure 
is used that aims at exploring the extent to which 
people associate social situations with good or bad. 
The hypothesis is that manifesting a negative implicit 
attitude toward social situations is associated with 
a reduction in well-being (Hypothesis 4). 

The attitudes toward social situations and PPE and 
vaccines are investigated using implicit measures 
since they make it possible to reveal feelings and atti-
tudes of which people may not be fully aware. More-
over, compared with explicit measures, they are also 
less affected by social desirability (Colledani & Cam-
perio Ciani, 2021; Greenwald et al., 1998; Karpinski 

& Hilton, 2001; Nosek, 2007; Steffens, 2004). In addi-
tion, it is well known that implicit attitudes, together 
with explicit ones, strongly contribute to shaping 
individuals’ behaviors and subjective feelings (Banse 
et al., 2015; Greenwald et al., 2009). 

ParticiPants and Procedure

pArticipAnts

One hundred and forty respondents were included in 
the study. Participants were 19 to 65 years old (mean 
age = 29.50, SD = 10.80) and 65% were female (N = 91). 
The majority of respondents were from Northern Ital-
ian regions (71.4%, South of Italy – 8.6%, central Italy 
– 20%) and had a university degree (65%, high school 
diploma – 30%, basic education – 5%). Among them, 
50.7% were people who were not working (i.e., unem-
ployed, students, housewives, retired persons), 23.6% 
were office workers, 7.1% were intellectual workers 
(e.g., teachers), 3.6% were manual workers, 2.9% were 
managers or entrepreneurs, 2.1% were healthcare pro-
fessionals, and 10% were workers from other unspeci-
fied sectors.

procedure

All respondents were enrolled through convenience 
sampling to fill out an electronic survey. Their partic-
ipation in the study was anonymous and voluntary. 
Before accessing the survey, all participants were 
required to agree by way of an electronic informed 
consent form that detailed the aims of the study, the 
task duration, and the possibility of withholding con-
sent to participate in the research at any time. Data 
were collected between February and May 2021. All 
ethical standards were respected following the prin-
ciples of the Declaration of Helsinki.

meAsures

Participants answered a  questionnaire including 
a  set of measures aimed at investigating individual 
characteristics, subjective feelings, and usual behav-
iors. Moreover, they were required to perform two 
single category implicit association tasks (SC-IAT; 
Karpinski & Steinman, 2006) aimed at exploring their 
implicit attitudes toward vaccines and PPE, and so-
cial situations. After a few questions concerning de-
mographic details, participants performed the first 
SC-IAT. Then they were invited to answer some mul-
tiple-choice items and, finally, they performed the 
second SC-IAT. The order of presentation of the two 
SC-IATs was randomized among participants (some 
of them completed first the SC-IAT concerning social 
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situations and thereafter that concerning PPE and 
vaccines, whereas other participants performed the 
two tasks in the opposite order).

Explicit measures

Two six-item scales of the Eysenck Personality Ques-
tionnaire Revised-Abbreviated were used to evaluate 
extraversion and neuroticism (Colledani et al., 2019). 
The items were dichotomously scored (i.e., yes or no). 
In the current sample, the two scales had satisfactory 
Cronbach’s α coefficients (.62 and .77 for neuroticism 
and extraversion, respectively).

Four items were administered to investigate the 
severity of the consequences that respondents expe-
rienced at health, economic, psychological, and work 
or study levels due to the pandemic (e.g., “Please in-
dicate how serious the psychological consequences 
you have suffered because of the pandemic are”). For 
these items, the answer format was on a  six-point 
scale from 1 (very slight or not at all) to 6 (very se-
rious). Moreover, respondents were asked to report 
how severe the pandemic situation was in their home 
area (i.e., “How serious is or has been the pandem-
ic situation in your area of residence?”). This item 
was answered on a 4-point scale from 0 (not at all) 
to 3  (very much). An additional item was adminis-
tered to investigate the extent to which respondents 
felt the need to obtain professional psychological 
support during the pandemic (i.e., “Did you feel the 
need for professional psychological support during 
the pandemic?”). This item was scored on a 4-point 
scale from 0 (not at all) to 3 (very much). This item 
was averaged with that pertaining to the perception 
of having suffered psychological consequences due 
to the pandemic to obtain a  composite measure of 
psychological distress.

Two items were administered to investigate the 
intention to get vaccinated (“Please indicate your 
preference about the COVID-19 vaccines”) and the 
compliance with the rules to fight the virus (“Please 
indicate how much you respected the rules for con-
taining the spread of the contagion [e.g., using face 
masks, respecting social distancing, using sanitizing 
gel]”). The first item was scored on a  seven-point 
scale from 1 (I don’t want to get vaccinated) to 7 (I’ve 
already been vaccinated), while the second was scored 
on a six-point scale from 1 (rarely or never) to 6 (al-
ways or almost always).

Four items were administered to investigate the 
frequency of use (i.e., “How often did you use the 
following communication channels to obtain in-
formation during the pandemic?”) of the following 
information sources: social networks (e.g., Twitter 
messages or Facebook posts), scientific sources (e.g., 
scientific articles, scholarly papers), traditional me-
dia (e.g., TV, newspapers, radio), and personal com-
munications (e.g., word of mouth). These items were 

scored on a six-point scale from 1 (rarely or never) to 
6 (very often).

Satisfaction with social relationships was investi-
gated through three items (e.g., “I feel satisfied with 
my social relationships”) scored on a four-point scale 
from 1 (strongly disagree) to 4 (strongly agree). In the 
current sample, the α coefficient was satisfactory 
(α = .72).

Implicit measures

Personal protective equipment – single category implic-
it association test (PPE-SC-IAT) and social situations 
– single category implicit association test (SS-SC-IAT). 
Two SC-IATs were used to obtain an implicit measure 
of the attitudes of respondents toward PPE and social 
situations. In these computerized tasks, participants 
were required to categorize a  set of stimuli (words 
or pictures) presented in the center of the computer 
screen into the categories displayed at the top-left 
and top-right screen corners by pressing one of the 
two indicated response keys (I or E) as quickly and 
accurately as possible. In the PPE-SC-IAT, the cat-
egories were: PPE (represented by five pictures of, 
for instance, masks, COVID vaccine, sanitizing gel; 
the picture stimuli are available upon request from 
the first author), danger (represented by five words: 
“risky”, “emergency”, “threat”, “uncertainty”, “vul-
nerability”), and safety (represented by five words: 
“security”, “protection”, “assurance”, “safe”, “immu-
nity”). For the SS-SC-IAT, the categories were: social 
situations (represented by five pictures displaying, 
for instance, a dinner with friends, a  child interact-
ing with grandparents, meetings with friends; the 
picture stimuli are available upon request from the 
first author), good (represented by five words: “plea-
sure”, “life”, “positive”, “nice”, “lovely”), and bad (rep-
resented by five words: “worry”, “stress”, “contagion”, 
“anxiety”, “death”). The idea behind the SC-IAT is that 
the categorization task should be easier (faster and 
more accurate responses) when the two concepts that 
for an individual are implicitly associated are mapped 
with the same response key. Conversely, the catego-
rization task should be more difficult (slower and less 
accurate responses) when these concepts are mapped 
with a different response key. For example, for people 
who consider social situations as positive events, the 
responses are assumed to be faster and more accu-
rate when the categories social situations and good are 
mapped onto the same key than when social situa-
tions and bad are mapped onto the same key (Karpin-
ski & Steinman, 2006). 

The SC-IATs used in the present work consisted of 
two practice and two test blocks. The practice blocks 
included 20 trials each and the test blocks consisted 
of 60 trials each. Each block was preceded by a set 
of instructions and, to avoid effects due to the order 
of presentation, the blocks were balanced over par-
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ticipants (i.e., some participants had to complete first 
the block in which PPE and safety stimuli shared the 
same response key, while others had to complete first 
the block in which the same response key was shared 
by PPE and danger). 

AnAlysis

Descriptive statistics were computed for all the used 
variables. The D-scores at the two SC-IATs were cal-
culated according to the indications in the literature 
(Karpinski &  Steinman, 2006). In particular, they 
were computed as the difference between the aver-
age response time in the two test blocks standard-
ized by the standard deviation of the correct trials 
in these blocks. Responses faster than 350 ms and 
non-responses (i.e., responses exceeding 1,500 ms) 
were replaced by the average response time of the 
block in which the error occurred, increased by a 400 
ms penalty. When there were 25% or more incorrect 
responses in at least one of the critical blocks, the 
D-scores were taken to be “out of accuracy” (Epifania 
et al., 2020) and were not considered for further anal-
yses. The D-scores were computed so that a positive 
value indicated a  positive implicit attitude toward 
the object (i.e., PPE are associated with safety; social 
situations are associated with good) while a  nega-
tive value indicated a  negative attitude toward the 
object (i.e., PPE were associated with danger; social 
situations were associated with bad). D-scores were 
obtained using the R package ImplicitMeasures (Epi-
fania et al., 2020). D-scores of 0.15, 0.35, and 0.65 in 
absolute values were considered as “slight”, “moder-
ate”, and “strong” effects, respectively.

To test the research hypotheses, three regres-
sion models were run using the backward method. 
In the first model, the dependent variable was the 
score on the item investigating the compliance with 
the rules aimed at limiting the spread of the conta-
gion. In the second model, the dependent variable 
was the score on the item pertaining to the intention 
of getting vaccinated. In both models, the indepen-
dent variables were: the D-score at the PPE-SC-IAT 
(Hypothesis 1), the frequency of use of the different 
information sources (i.e., scientific, personal com-
munications, traditional media, and social networks; 
Hypothesis  2), a  set of pandemic-related variables 
(the severity of the consequences suffered at health, 
economic, psychological, and occupational levels; the 
severity of the pandemic situation in the home area), 
and individual and demographic characteristics such 
as age, gender, and personality traits (i.e., neuroti-
cism and extraversion). The influence of the consid-
ered information sources on implicit attitudes toward 
vaccines and PPE was explored in a separate regres-
sion model (Hypothesis 2). The possible mediating 
effect of implicit attitude toward PPE and vaccines 

on the relationship between information sources and 
outcome variables (Hypothesis 3) was explored using 
Mplus 7.4 (Muthén & Muthén, 2012) and the maxi-
mum likelihood estimator. The statistical significance 
of the indirect effect was verified using a bootstrap-
ping method (5,000 resamples and 95% bias-corrected 
confidence interval).

The third regression model was run to explore the 
influence of a set of variables on the feelings of psy-
chological distress experienced by people during the 
pandemic. In this model, the independent variables 
were: the D-score at the SS-SC-IAT (i.e., implicit at-
titude toward social situations; Hypothesis 4), the 
frequency of use of the different information sources 
(i.e., scientific, personal communications, traditional 
media, and social networks), pandemic-related vari-
ables (i.e., the severity of health, work-study, and 
economic consequences suffered due to the pandem-
ic; the severity of the pandemic situation in the home 
area), and individual and demographic characteris-
tics (i.e., age, gender, satisfaction with social relation-
ships, neuroticism, and extraversion).

results

Descriptive statistics for the used variables are re-
ported in Table 1. The results showed that a  large 
part of respondents played by the rules and used 
PPE always or almost always (47.7%). The intention 
to get vaccinated was also rather high, with 70% of 
respondents reporting being vaccinated already 
or strongly willing to get the vaccine. Conversely,  
30% of respondents reported being hesitant toward 
vaccination (7.1% were strongly hesitant). The re-
sults of the PPE-SC-IAT indicated that 22.6% of re-
spondents implicitly associated PPE and vaccines 
with danger, while only 11.3% associated them with 
safety (with a moderate to strong effect; the D-scores 
of 16 respondents were excluded because they were 
“out of accuracy”). Likewise, the SS-SC-IAT indicated 
that 28.3% of respondents implicitly associated so-
cial situations with bad, while only 14.5% associated 
them with good (with a moderate to strong effect; the 
D-scores of only two respondents were excluded be-
cause they were “out of accuracy”).

Table 2 reports the results of the backward re-
gression model aimed at exploring the influences of 
a  set of social, environmental, and individual vari-
ables on compliance with the rules aimed at limit-
ing the spread of the contagion (and the actual use 
of PPE). Only two out of the 14 variables inserted in 
the initial step of the analysis showed significant ef-
fects (R2 = .06, F(2, 121) = 3.74, p = .026). In particular, 
the compliance with the rules to fight the virus and 
the use of PPE were higher among females and lower 
among people who mainly relied on personal com-
munications to keep informed (Hypothesis 2). 
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Table 1

Descriptive statistics for all the used variables

N M SD

D-score PPE-SC-IAT 124 –0.08 0.36

D-score SS-SC-IAT 138 –0.10 0.38

Intentions to get vaccinated 140 4.98 1.42

Respect of restrictive rules and use of PPE 140 5.24 0.90

Severity of the pandemic in the home area 140 1.74 0.72

Extraversion 140 0.45 0.34

Neuroticism 140 0.51 0.29

Need for professional psychological support 140 1.09 1.03

Psychological distress (composite measure) 140 2.35 1.13

Satisfaction with social relationships 140 2.73 0.55

Health consequences due to the pandemic 140 1.78 1.29

Economic consequences due to the pandemic 140 2.71 1.78

Work/study consequences due to the pandemic 140 3.35 1.71

Psychological consequences due to the pandemic 140 3.61 1.47

Frequency of use of scientific information sources 140 3.15 1.55

Frequency of use of social networks as information sources 140 3.52 1.68

Frequency of use of traditional media as information sources 140 4.24 1.67

Frequency of use of personal communication as information sources 140 3.34 1.42
Note. PPE-SC-IAT – personal protective equipment – single category implicit association test; SS-SC-IAT – social situations – single 
category implicit association test.

Table 2

Backward regression model with respect of restrictive rules and use of PPE as the dependent variable

B SE β t p

Intercept 5.35 0.21 25.90 < .001

Gender (females – 1, males – 0) 0.38 0.17 .21 2.29 .024

Personal communications –0.11 0.06 –.19 –2.03 .045
Note. PPE – personal protective equipment; B – unstandardized coefficients; β – standardized coefficients; R2 = .06, F(2, 121) = 3.74, 
p = .026.

Table 3

Backward regression model with intentions to get vaccinated as the dependent variable

B SE β t p

Intercept 4.15 0.33   12.71 < .001

Extraversion 0.80 0.36 .19 2.23 .028

Scientific information sources 0.18 0.08 .20 2.24 .027

D-score at the PPE-SC-IAT 0.80 0.34 .20 2.33 .022
Note. PPE-SC-IAT – personal protective equipment – single category implicit association test; B – unstandardized coefficients; 
β – standardized coefficients; R2 = .13, F(3, 120) = 5.94, p = .001.
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The model exploring the influence of the 14 vari-
ables on the intentions to get vaccinated showed 
a different result. In this model, three variables were 
found to be relevant in influencing vaccine propensi-
ty, and implicit attitudes were among them (R2 = .13, 
F(3, 120) = 5.94, p = .001; Table 3). In particular, the 
results indicated that extraverted people, individuals 
who used scientific sources, and those who implicitly 
associated PPE and vaccines with safety were more 
willing to be vaccinated (Hypotheses 1 and 2). 

According to Hypothesis 2, the regression model 
exploring the influence of information sources (i.e., 
scientific information sources, personal communica-
tions, traditional media, and social networks) on im-
plicit attitudes revealed that using scientific sources 
was associated with a  positive implicit attitude to-
ward vaccines and PPE (β = .22, p = .016). Conversely, 
the use of the other considered information sources 
was found not to be related to implicit attitudes.

Considering these results, a  mediation model 
was tested in which the use of scientific informa-
tion sources was set as the independent variable, the  
D-score at the PPE-SC-IAT was the mediating vari-

able, and the propensity to get vaccinated was the 
dependent variable. In line with Hypothesis 3, the 
results of this model supported the mediating effect 
of implicit attitudes toward PPE on the relationship 
between the use of scientific information sources 
and vaccine propensity (Figure 1). Specifically, the 
model suggested that the more people took infor-
mation from scientific sources, the more they were 
inclined to implicitly associate PPE with safety and, 
consequently, the more they were favorable towards 
getting vaccinated. A positive direct effect between 
scientific information sources and vaccine propen-
sity was also observed.

Table 4 reports the results of the backward regres-
sion model that explored the influence of social, envi-
ronmental, and individual variables on the subjective 
feelings of distress experienced by people during the 
pandemic (i.e., perception of having suffered psy-
chological consequences and need for professional 
psychological support). Six out of the 14 variables 
included in the analysis provided a significant con-
tribution to the explanation of psychological distress 
(R2 = .43, F(6, 131) = 16.69, p < .001). Specifically, the 

Table 4

Backward regression model with psychological distress as the dependent variable

B SE β t p

Intercept 4.00 0.50 7.97 < .001

Age –0.04 0.01 –.38 –5.71 < .001

Gender (females – 1, males – 0) 0.39 0.16 .16 2.43 .017

Health consequences 0.16 0.07 .18 2.47 .015

Economic consequences 0.16 0.05 .25 3.33 .001

Satisfaction with social relationships –0.54 0.14 –.27 –3.95 < .001

D-score SS-SC-IAT –0.43 0.20 –.14 –2.16 .032
Note. SS-SC-IAT – social situations – single category implicit association test; B – unstandardized coefficients; β – standardized 
coefficients; R2 = .43, F(6, 131) = 16.69, p < .001.

Note. PPE-SC-IAT – personal protective equipment – single category implicit association test. The dotted line represents the indirect 
effect. *p < .05, **p < .01.

PPE-SC-IAT

Intentions to get  
vaccinated

Scientific information 
sources

.050* (.213) .804** (.205)

.171* (.187)

.040* (.044)

Figure 1

Unstandardized (and standardized) coefficients in the mediation model
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results indicated that females and younger people 
experienced higher distress. Moreover, positive asso-
ciations were observed between feelings of distress 
and the perception of having suffered health and eco-
nomic consequences due to the pandemic. Feelings of 
distress were found to be negatively associated with 
implicit attitudes toward social situations (Hypoth-
esis 4) and satisfaction with social relationships. 

discussion

This study aimed at investigating two aspects that 
have crucial relevance in influencing the course and 
the future consequences of the COVID-19 emer-
gency. In particular, the study explored how indi-
vidual characteristics, implicit attitudes, information 
sources, and variables associated with the pandemic 
condition have contributed to the propensity of in-
dividuals to take actions for limiting the spread of 
the contagion (i.e., using PPE and respecting restric-
tive rules, getting vaccinated) and their psychosocial 
well-being.

Overall, the respondents declared that they were 
careful in using PPE and respectful of restrictive 
rules. However, a significant role of individual char-
acteristics and social factors was observed in these 
behaviors. In particular, males and people who relied 
mainly on personal communications to obtain in-
formation demonstrated lower compliance with the 
rules. Information sources and individual character-
istics provided a relevant influence also concerning 
the propensity toward vaccination. Although the 
percentage of people willing to be vaccinated (or al-
ready vaccinated) was quite high (over 70%), in the 
present study, a non-negligible 7.1% of respondents 
reported being strongly hesitant or against the vac-
cine. This percentage rises to 30% when also including 
mild hesitancy. This percentage is in line with other 
studies in Italy (e.g., Reno et al., 2021) and around the 
world (Aw et al., 2021; Biswas et al., 2021b; Sallam, 
2021), despite the extensive vaccination campaigns 
and the availability of alternative vaccines (Haynes, 
2021; Pawliczak, 2021). The variables that mainly 
contributed to this attitude were: personality traits 
(i.e., extraversion), the positive implicit attitude to-
wards PPE and vaccines (Hypothesis 1), and the use 
of scientific information sources (Hypothesis 2). In 
particular, it was found that associating PPE and vac-
cines with safety instead of danger was positively re-
lated to the willingness to get vaccinated. However, 
this type of association was not as common as one 
might have expected. In fact, only 11.3% of partici-
pants moderately to strongly associated them with 
safety, while 22.6% showed an opposite attitude, 
moderately to strongly associating them with dan-
ger. According to the research hypotheses, the use 
of scientific information sources was found to sig-

nificantly contribute to this attitude (Hypothesis 2). 
Specifically, preferring scientific sources has been 
found to be related to the tendency of individuals to 
associate PPE and vaccines with safety that, in turn, 
is associated with a greater propensity of individuals 
to get vaccinated (Hypothesis 3). These results are in 
line with Hypotheses 1, 2, and 3. Taken together, they 
highlight that, while scientific information sources 
(e.g., scientific reports or academic papers) are as-
sociated with the development of positive attitudes 
and greater acceptance of vaccines and PPE, unsci-
entific communications (i.e., word of mouth) – that 
are often affected by the spread of inaccurate or fake 
news (Fernández-Torres et al., 2021) – are associated 
with reduced acceptance of them. This indicates the 
crucial role of communication in the pandemic time. 
Communication may contribute to individuals’ be-
havior and preferences, and it can also be associated 
with the most profound attitudes and feelings of in-
dividuals, becoming consequently one of the main le-
verages that can be used to reduce vaccine hesitancy.

Implicit attitudes and individual and social char-
acteristics also turned out to be central factors con-
cerning the second topic addressed by this study: 
psychosocial well-being in the time of emergency. 
The results indicated that feelings of distress were 
associated with individual characteristics such as 
gender and age (females and younger people were 
more exposed to feelings of distress), with the per-
ception of having suffered serious economic and 
health consequences due to the pandemic, and with 
the dissatisfaction with social relationships. This re-
sult is not surprising given the crucial role of individ-
ual differences in coping with the distress associated 
with the pandemic condition (Glowacz &  Schmits, 
2020; Guo et al., 2021; Merlo et al., 2021; Schou-Bre-
dal et al., 2021; Xiong et al., 2020; Yıldırım & Güler, 
2021) and the severe limitations that people have to 
face to limit the spread of the contagion. However, 
it is more interesting that psychological well-being 
was associated not only with the dissatisfaction of 
people with their social relationships but also with 
their implicit negative attitude toward social situa-
tions in general (Hypothesis 4). The role of implicit 
attitudes toward social situations has been explored 
because it was hypothesized that, during the pan-
demic, the concerns for the contagion and the need 
to keep distance from others may have led some in-
dividuals to implicitly associate these events with 
a  condition that may cause harm rather than with 
a  positive situation that may give comfort. The re-
sults of the study suggest that this has been the case. 
In fact, 28.3% of respondents associated social situa-
tions with bad, while only a lower 14.5% associated 
them with good. This suggests that, at present, people 
may manifest ambivalent and not fully positive feel-
ings toward social situations. On the one hand, they 
may feel the desire to experience connection and so-



COVID-19: 
implicit attitudes, 
vaccine  
and well-being

9volume 10(1), 

cial support but, on the other hand, they are afraid of 
contagion and inhibited in their relationships by the 
restrictions imposed by the pandemic. At this time, 
individuals cannot rely on social comfort but are, on 
the contrary, frightened of it, and this has a strong 
negative impact on their well-being. While having 
facilitated control over the contagion, social distanc-
ing has also had negative effects on other aspects of 
human life. Taking into account these findings, fu-
ture recovery programs should be addressed to de-
veloping interventions aimed at helping people to 
regain confidence in social situations. Recovery pro-
grams, in other words, should be aimed at healing the 
wounds caused, at the social level, by the necessary 
social distancing policies. According to the literature, 
these interventions should be addressed to the whole 
population and mainly to the social groups that have 
experienced greater difficulties, such as young peo-
ple, disabled people and their families, females, and 
health care professionals (Batra et al., 2020; Glowacz 
& Schmits, 2020; Guo et al., 2021; Khasawneh, 2021; 
Ranieri et al., 2021; Xiong et al., 2020).

Overall, the merit of this work was that it ad-
dressed two key issues in the management of the 
current pandemic and that may also have effects in 
the future. The use of implicit measures was a sec-
ond significant advantage. These measures allow for 
overcoming the difficulties associated with social de-
sirability and with the limited introspection of indi-
viduals, which represent threats that can impair the 
validity of psychosocial research. Implicit measures 
capture profound feelings of which people may not 
be fully aware and, according to the literature, they 
are significantly associated with individuals’ behav-
iors (Banse et al., 2015; Greenwald et al., 1998, 2009; 
Richetin et al., 2007, 2010). Moreover, in this study, 
implicit attitudes were found to have a strong impact 
on individuals’ well-being and behaviors, also when 
controlling for the influence of other relevant indi-
vidual variables (e.g., personality traits). 

The findings presented in this paper may provide 
interesting insight not only concerning the manage-
ment of the pandemic but also concerning the general 
topic of the promotion of safety in several fields. To 
improve the acceptance of safety practices, a central 
role should be given to scientific information that, by 
promoting positive attitudes toward them, increases 
their acceptance. These findings can be easily ex-
tended to the fields of road and workplace safety. For 
this purpose, it could be suggested to make scientific 
communication as clear, accessible, and suitable for 
different audiences as possible. This is expected to 
limit the spread of communications that are simpli-
fied, often inaccurate, and with a negative effect on 
compliance with safety rules. 

Even though the results of this study are prom-
ising and useful to better understand how people 
coped with the challenges deriving from the spread 

of the pandemic, some limitations could be pointed 
out. Two of them are the small sample size and the 
cross-sectional nature of the study. To provide fur-
ther support for our findings, studies in other cultur-
al contexts, with longitudinal designs and with larger 
samples, are advocated. 

In this study, explicit attitudes were not consid-
ered because the main objective of the study was the 
investigation of automatic attitudes and not fully 
controlled reactions of individuals toward vaccines 
and PPE and toward social situations. Future stud-
ies should also consider explicit measures of attitudes 
because of the incremental contribution they can 
provide in the explanation of behavior and individu-
als’ preferences. These studies may provide further 
insights for the development of appropriate and ef-
fective interventions.
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