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Abstract

The emergence of a pandemic is usually accompanied by different measures—economic,
social, preventive, and (self)protective. In the case of the COVID-19, several preventive
measures were formally enforced by state authorities in the majority of countries worldwide.
Thus, during the COVID-19 pandemic, the intertwining of formal and informal social control
could be observed. Hence, in this study a cross-sectional design was chosen to explore the
issue in Slovenia. To the best of our knowledge, this research is the first in the current litera-
ture to empirically test the general deterrence theory in pandemic circumstances (as exter-
nal factors predicting individuals’ compliance with the COVID-19 preventive measures). The
results suggest an important role of informal punishment, with perceived informal severity
being the only statistically significant factor from the general deterrence theory. In contrast
to external factors, internal factors play a significantly greater role in promoting people’s
self-protective behavior in pandemic circumstances. During the unknown, the uncertain and
delicate situations with which people have no previous experience, both personal beliefs
about the effectiveness of measures and perceived self-efficacy are more important than
fear of formal sanctions.

1 Introduction

Enforcing mandatory measures that restrict fundamental rights and freedoms and punishing
the violators of these measures are common for countries declaring a state of emergency. Such
measures are especially prevalent in states enforcing a "war on crime" [1] or are faced with
emergencies related to terrorist attacks [2]. Less commonly, states also restrict certain funda-
mental human rights and freedoms to protect public health. An example of such restrictions
can be found in British prisons, where authorities restricted certain rights to stop spreading
HIV [3]. Similarly, in 2009, governments worldwide restricted certain fundamental human
rights and freedoms to stop spreading the A/HIN1 virus [4]. Preventive protective measures
(e.g., isolation zones, mandatory use of personal protection equipment, controlling travel) also
accompanied the Ebola epidemic in 2014 [5].
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To stop the spreading of the SARS-CoV-2 virus states worldwide issued a variety of mea-
sures to protect public health [6, 7]. Among the measures were also formally issued regula-
tions, where COVID-19 preventive behavior is required by law. Since violations of the
regulations meant violation of law, penalties were also often issued. Along with formal
responses to violating mandatory COVID-19 preventive measures, violations were often
accompanied by informal social responses. In such emotionally charged situations, public
shaming is common in various media, as people seek justice, consolation, or even entertain-
ment [8]. Several studies have already reported cases of public shaming, discrimination, and
polarization of citizens in times of the COVID-19 pandemic [9, 10]. Such informal social con-
trol also contributed to formal responses. For example, Slovenian authorities issued several
fines based on other citizens’ reports or even posts on social networks [11]. However, the
effects of protective measures were diverse. While the measures contributed to the overall con-
tainment of the disease, they also had negative consequences. For example, a study conducted
during the COVID-19 pandemic in China indicates that the danger of the pandemic to the
mental health of the citizens should not be overlooked [12].

The researchers have already studied protective behavior in times of pandemics or epidem-
ics. To explain the intentions to self-protect, several established theories and models were
used, such as the Health belief model [13], the Protection motivation theory [14], and the The-
ory of planned behavior [15]. The studies mentioned above suggest that the individual’s inten-
tion to comply with mandatory protective measures during epidemics and pandemics is
influenced by many factors; however, all these studies assume that the individual makes a deci-
sion based on their own beliefs [16]. These studies thus primarily focus on the importance of
internal factors. However, relying solely on people’s personal willingness to take action does
not guarantee that the measures will be followed [17]. Thus, external factors, which have a
potential impact on individual decision-making should, also be considered.

Among factors influencing protective behavior, external cues for action have already
proven to be a significant predictor of the decision to comply with recommended protective
measures [18]. External cues of action refer to information that encourages the citizens to
uptake protective measures. Such cues mainly derive from closer circles, such as family,
friends, and official authorities, such as the state [19]. This information is primarily related to
the disease and its symptoms [20]. Since several protective measures worldwide were govern-
ment-enforced, it is reasonable to assume that in addition to internal factors (stemming from
the health belief model, the protection motivation theory, and the theory of planned behavior),
external factors, such as the threat of punishment, also influence the decision to uptake
COVID-19 preventive measures. Hence, general deterrence theory, which is generally
accepted in criminological research and contributes to understanding people’s willingness to
(dis)respect social norms, could prove to be a significant predictor of government-enforced
protective behavior. However, it has not yet been applied to the restrictive measures in a pan-
demic condition.

To the best of our knowledge, the role of formal and informal sanctions has not yet been
researched in times of pandemic or epidemic. In this paper, we focus on internal and external
factors by using the general deterrence theory and the protection motivation theory, which we
assume contribute to compliance with the COVID-19 preventive measures (i.e., governmental
protective instructions). Our research will answer the following research questions:

« RQI: How do respondents perceive the severity and certainty of formal and informal
sanctions?

« RQ2: How do respondents perceive their vulnerability, severity of the virus, their self-effi-
cacy, and efficacy of the protective measures?
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o RQ3: What was the general attitude of respondents towards governmental protective
instructions?

o RQ4: Which internal and external factors are associated with the self-reported compliance
to governmental protective instructions?

Our research will offer an insight into how general deterrence impacts the decision to
uptake protective measures compared to (internal) factors deriving from the Protection moti-
vation theory.

2 Theoretical background
2.1 Protection motivation theory

Research in the area of safety behavior and compliance tends to investigate protective behavior
to explain individuals’ motivation and attitudes towards preventative measures. Different
behavioral and psychological premises are used in this context, namely, the Protection-motiva-
tion theory (PMT), the Health-belief model (HBM), and the fear appeal concept, which all
emphasize the importance of risk/threat and coping strategies perception on the adoption of
preventative and security measures.

PMT is a cognitive model for predicting individuals’ behavior and was originally proposed
by Rogers [21]. Similar to HBM (proposed by Rosenstock [22]), it has been widely adopted as
a framework for investigating health-related behavior [23], for the purpose of understanding
and changing an individual’s attitude towards health and responding to messages about health
risks [24]. PMT follows the theoretical premises of HBM and its emphasis on the cognitive
processes mediating attitudinal and behavioral change [25, 26]. The PMT explores why and
how motivation and actions change when people are confronted by threats [27]. Nowadays it
is commonly used not only in investigating health-related behavior, but also in exploring moti-
vation for the use of protective (security and safety) measures in different fields (e.g., informa-
tion security, workplace safety, natural hazards).

PMT assumes that two main cognitive processes affect individuals’ behavior: threat assess-
ment and coping assessment, which consist of six components that influence the commitment
or abandonment of motivation for safety behavior: (1) perceived threat severity (belief of criti-
cal consequences or extent of potential harm caused by a specific threat), (2) perceived vulner-
ability (probability of threat realization), (3) perceived effectiveness of preventive measures, (4)
perceived self-efficacy (assessment of ability to effectively deal with the threat by evaluating
preventive measures), (5) the rewards for maladaptive behavior, and (6) the cost of responding
to threats [24].

The threat appraisal process is related to the individuals’ perception of threats. This means
that when assessing a threat, the individual first assesses the severity of the threat and the likeli-
hood of its realization, and then compares them with the benefits of a non-adaptive behavior.
An individual can change or adapt his existing behavior, depending on the type of danger, his
own perception of vulnerability, and internal and external satisfaction related to risky behavior
[28]. For a behavioral change to occur, the individual must therefore be aware that he or she is
exposed to risks and that benefits do not outweigh the risks of consequences if they continue
with their risky behavior. When an individual notices the danger of a situation and is intimi-
dated by the consequences, the process of finding different strategies for dealing with the threat
begins. Next, the coping appraisal process includes weighing the losses and benefits of adaptive
or non-adaptive behavior, in relation to the perceived effectiveness of the proposed behavior
(perceived effectiveness), the perceived ability to execute the proposed behavior (perceived
self-efficacy), and the estimated losses (costs of proposed behavior) [24, 26].
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Studies investigating individuals’ self-protective behavior and motivation to adopt preven-
tative measures found that perceived threat severity and vulnerability increase the intention
for protective behavior, while maladaptive awards have negative influence on behavioral
change [24, 29]. Furthermore, if an individual believes that a certain measure will be effective
in reducing a threat and he or she is able to perform the proposed preventative activity (i.e.,
has appropriate skills) protective measures are more likely to be implemented [30, 31]. How-
ever, the concerns about the costs of performing protective behavior in turn negatively affect
behavioral change [32].

As noted, the PMT framework is also used for investigating fear appeals [25, 26]. The
authors originally assumed that provoking fear of a certain health risk and susceptibility to dis-
eases, as well as recommendations on behavior in the manner of proposed safety measures,
reduces or even eliminates the risk of infection with a certain disease [33]. Motivation for pro-
tection occurs when people are exposed to danger to their health or life. Exposure to health
hazards triggers two cognitive assessment processes [34]: (1) risk assessment (a cognitive
assessment that determines why and to what extent a particular situation is stressful for an
individual) and (2) coping with stress (the process by which an individual regulates emotions).
These processes lead to an adaptive or non-adaptive response [28]. Thus, certain studies based
on PMT confirmed that perceived threat severity and vulnerability are associated with fear,
which in turn impacts behavioral intention to comply with recommended safety and security
measures [35, 36]. Based on these findings we propose the following hypotheses:

H1a: Perceived vulnerability to the virus is positively associated with the compliance to gov-
ernment instructions (protective behavior).

H1b: Perceived severity of the consequences as a result of the virus infection is positively asso-
ciated with the compliance to government instructions (protective behavior).

H1c: Perceived self-efficacy is positively associated with the compliance to government
instructions (protective behavior).

H1d: Perceived measure efficacy is positively associated with the compliance to government
instructions (protective behavior).

2.2 General deterrence theory

Several countries adopted protective measures against SARS-CoV-2 to protect public health
[6]. However, the voluntariness of COVID-19 preventive measures varied across countries.
Sweden, for example, was known for the permissive nature of issued measures, as the protec-
tive measures were only recommended [37]. However, on the other hand, Serbia used repres-
sive authorities to ensure the compliance of the public with issued measures [38]. The majority
of European countries followed such an authoritative model and issued more restrictive
approaches in various forms. A study conducted during the COVD-19 pandemic in Japan sug-
gests that relying solely on the voluntariness of citizens to comply with protective measures is
not sufficient since only a third of all citizens fully follow all recommended protective mea-
sures [17]. Along with issuing recommendations on COVID-19 preventive behavior, Slovenia
declared a national epidemic and issued several legislative regulations to stop spreading the
COVID-19. Movement and gathering of people in public places and crossing the municipal
border were prohibited, among others. Even though protective measures are issued with the
intent to maintain public health, the majority of them infringe certain human rights and free-
doms, as they limit freedom of movement and social interactions [6, 39]. Therefore, there is a
probability of disregarding or even resisting such rules. When relying on the voluntariness of
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complying with restrictions and regulations, citizens will follow them only up until they feel
that the measures are reasonable. However, as soon as citizens perceive that by abiding mea-
sures, they are worse off than their non-complying peers, they will stop complying [40].
General deterrence theory is one of the leading criminological theories, which assumes that
people are deterred from breaking the accepted social norms by the certainty, severity, and celerity
of punishment [41]. It is one of the deterrence theories, which assume that behavior is a product
of rational thinking weighing the costs and benefits of a particular behavior. In this rational pro-
cess individuals assess their behavior based on the perceived benefits and costs of such actions and
subsequently choose the most optimal option [42]. However, studies based on general deterrence
theory are varying [42, 43]. Certainty of punishment has been identified as the most influential
factor in preventing deviant behavior by most studies [44, 45]. Studies focusing on state-level
crime prevention indicate a weak negative correlation between the certainty of punishment and
the number of offenses, while severity is only negatively correlated to certain types of crime [46].
Nevertheless, some researchers find that severity is at least as decisive as certainty [44, 47].
The difference in significance of punishment severity and certainty could be explained by the
perceived morality of the behavior, which differs among individuals [48]. Individuals with a
higher sense of morality tend to be influenced more by the certainty of punishment, while
individuals with a lower sense of morality tend to be influenced more by the severity of punish-
ment [47]. Past studies have already distinguished different types of individuals who are differ-
ently affected by deterrence. This is mostly dependent on an individual’s sensitivity to threats
of sanction [43]. Therefore, it is essential to consider that the prevention of deviant behavior is
also influenced by other factors, such as the social environment and personal characteristics of
potential perpetrators [49, 50]. Based on these findings, we propose the following hypotheses:

H2a: Perceived severity of formal punishment is positively associated with compliance with
COVID-19 prevention measures.

H2b: Perceived certainty of formal punishment is positively associated with compliance with
COVID-19 prevention measures.

One of the main shortcomings of general deterrence theory is the assumption that the
threat of formal punishment acts independently from other dimensions of social surveillance
[51]. When we examine the fear of punishment, conformism cannot be attributed solely to for-
mal sanctions. Several studies have also identified informal social surveillance as a critical fac-
tor in controlling crime [52]. One study, for example, has shown that more than half of their
respondents believe informal surveillance mechanisms are more important than formal ones
[53]. Several other studies also pointed out that the threat of informal punishment from
parents, friends, and other people, whom individuals perceive as important, has a similar effect
on crime prevention as fear of formal punishment [51]. Thus, informal punishment should
also be considered in the research of compliance with COVID-19 preventive measures.

To summarize, severity and certainty of punishment have been identified as efficient factors
influencing individuals to follow the rules or measures, however mainly in organizational set-
tings [54] and criminology. Hence, complying with protective measures in times of a pan-
demic has not been researched through the prism of general deterrence theory. Based on these
findings, we propose the following hypotheses:

H2c: Perceived severity of informal punishment is positively associated with compliance with
COVID-19 prevention measures.

H2d: Perceived certainty of informal punishment is positively associated with compliance with
COVID-19 prevention measures.
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3 Method

To answer the research questions and test the hypotheses, we have conducted empirical
research. This study focused on cross-sectional data collection during the beginning of the epi-
demic outbreak, thus when most restrictive protective measures (e.g., prohibition of outdoor
movement, temporary restriction on specific work processes) were in force.

At the time of our study, when ordinary and socially accepted behavior (e.g., dining at res-
taurants, social gatherings, attending classes and seminars, free passing between municipali-
ties) was controlled and monitored, the effect of intimidation was expected to be most
significant. The purpose of this study was to identify the factors predicting compliance with
prevention measures in specific circumstances when exceptionally restrictive measures, uncer-
tainty, and danger to public health apply. The dependent variable was not based on the
reported past behavior or behavioral intention but rather on reporting current behavior. The
research was conducted in the form of an online survey among the citizens of Slovenia. By
conducting such research, we gained insight into the citizens’ attitudes precisely when new
measures resulted in uncertainty on both formal and informal sanctions.

3.1 Questionnaire development

To reduce issues with questionnaire reliability and validity, measures used in this study were
adopted from previously validated research and adapted to the context of our study. Our
research model followed the hypotheses presented in the previous section. Hence, it consists of
eight independent variables and one dependent variable. The independent variables derive
from the constructs of the Protection motivation theory and the General deterrence theory,
while the dependent variable depicts the compliance with COVID-19 prevention measures.
Each construct consisted of three items, measured on a five-point Likert scale (ranging from
“strongly disagree” to “strongly agree”), except for attitude on current protective measures,
which consisted of seven indicators and was measured using a five-point semantic differential,
and severity of the informal punishment which was measured on five-point Likert-type scale
from 1 —-Not ashamed at all to 5 —-Extremely ashamed. The constructs severity of potential pun-
ishment by authorities (i.e., formal severity—FS) and by society (i.e., informal severity-IS) were
adapted from [55]. Indicators on the certainty of punishment by authorities (i.e., formal cer-
tainty-FC) and by society (informal certainty—IC) were adapted from [56]. Perceived
response efficacy (RE) was adapted from [23] and [57], and perceived self-efficacy (SE) was
adapted from [23]. Except for one item in each of the following constructs, which were self-
developed, the perceived vulnerability to the disease (PV) was adapted from [58] and [59], and
the perceived severity (PS) of the disease was adapted from [59]. Items for attitudes on
COVID-19 recommended protective behavior were adapted from [60]. Due to the uniqueness
of the pandemic situation, items for the dependent variable, compliance with COVID-19 pre-
vention measures (i.e., protective behavior—PB), were self-developed based on the protective
measures in force. The questionnaire was initially developed in English and translated to Slo-
venian by three independent unprofessional translators, experts on self-protection and crimi-
nology. The researchers then consolidated the three translations and pre-tested the
questionnaire on four respondents who tested the questionnaire for clarity and grammatical
soundness. Questionnaire items in Slovene and English with sources are presented in S1 File.

3.2 Data collection

Due to the sensitive nature of the research and to protect respondents’ anonymity, the follow-
ing measures were put in place. First, the survey was created and distributed using a web-
based application, which does not allow storing respondents’ IP addresses. Second,
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Table 1. Sample demographics.

respondents were informed about the anonymity of the survey in the introduction. Third, we
ensured that the collected data would only be used and stored for research purposes. Addition-
ally, the Commission for Ethics in Research of the University of Maribor, Faculty of Criminal
Justice and Security, reviewed the research and issued a positive opinion for conducting the
research on April 9, 2020. To reach a diverse sample in the time of restrictions on outdoor
movement, we have used a convenience sampling method by distributing the survey to ten
groups on the social media network Facebook where Slovenian-speaking users shared their
opinions on various topics. Hence, the survey was distributed in groups covering different
interest areas (student groups, different interest groups, and groups connected with COVID-
19). We aimed to gather a sample size equal to or greater than ten times the number of items
forming the constructs of the research model. The survey was active from April 11 until May
2,2020. We received N = 408 responses, from which eight had to be excluded since they had
more than one-third of missing values. Additional two responses were excluded since they
included two-thirds of the same values. Hence, our statistical analyses were based on a sample
of N = 394 respondents.

Our sample consisted of 76 percent women, while one percent of respondents did not pro-
vide an answer to the gender question. The respondent’s ages varied between 15 and 71 years
old (M = 31.3; SD = 11.3; Me = 27). Other demographic data of the sample are presented in
Table 1.

4 Results
4.1 Instrument validation

Before answering the research questions, we have tested the questionnaire for validity and reli-
ability. All statistical analyses in this study were conducted with IBM Statistics SPSS v28.
Exploratory factor analysis (Principal Axis Factoring) with an orthogonal rotation (Varimax)
extracted nine theoretically assumed factors with which 72.1 percent of variance can be
explained. Kaiser-Meyer-Olkin coefficient (KMO = 0.88) indicates meritorious sample ade-
quacy. Bartlett’s test of sphericity was significant (x> = 7465.05, df = 351, p < 0.001). The
rotated factor matrix with factor loadings is presented in Table 2.

Questionnaire reliability was measured with Cronbach Alpha (CA) coefficient. Results for
individual constructs are situated between o = 0.793 (IC) and o = 0.985 (IS). Other results are
presented in Table 3 (diagonally, bold). We calculated inter-construct correlations with the

Characteristic Number Share (%)

Education Less than bachelor’s degree 172 45.7
Bachelor’s degree 142 37.7
Master’s degree 58 15.4
PhD 5 1.3

Status Student, college student 153 39.3
Employed, self-employed 199 51.2
Unemployed 21 5.4
Retired 10 2.6

Living environment Rural area 113 29.0
Town 110 28.3
Suburbs 50 12.9
City 116 29.8

https://doi.org/10.1371/journal.pone.0259675.t001

PLOS ONE | https://doi.org/10.1371/journal.pone.0259675 November 15, 2021 7/18


https://doi.org/10.1371/journal.pone.0259675.t001
https://doi.org/10.1371/journal.pone.0259675

PLOS ONE

Factors driving compliance with the COVID-19 preventive measures

Table 2. Rotated factor matrix with factor loadings (loadings lower than .35 are suppressed).

1

2

3

4

5

PB1

.676

PB2

492

PB3

.780

PV1

.810

PV2

.755

PV3

475

PS1

.831

PS2

.672

PS3

717

SE1

.566

SE2

987

SE3

779

RE1

787

RE2

.788

RE3

752

IS1

.859

182

.883

1S3

.886

IC1

737

1C2

819

1C3

.596

FS1

.685

FS2

.704

FS3

718

FC1

.844

FC2

.618

434

FC3

.802

https://doi.org/10.1371/journal.pone.0259675.t1002

Pearson correlation coefficient based on the normality of data distribution and the corre-

sponding CA values (Table 3). Correlation coefficients are below the recommended ideal value
(p < 0.7), thereby determining the appropriate discriminant validity of the model. Other linear
regression assumptions (i.e., multicollinearity, homoscedasticity, normal distribution of resid-

uals) were carefully considered.

4.2 Results of descriptive statistics

To answer RQ1 and RQ2, we have calculated descriptive statistics. In addition to descriptive

statistics, a one-sample t-test was performed for all variables with a test value set on mid-point
value (3.00). The purpose was to evaluate whether the respondents’ attitudes statistically signif-
icantly deviate from the neutral standpoint and in what direction. Results indicate that all con-

structs significantly deviate from the mid-point value. The constructs certainty of formal

punishment (FC) and perceived vulnerability (PV) are the only ones for which the mean is sta-
tistically significantly lower than the mid-point value, suggesting that respondents did not per-

ceive formal punishment for disobeying mandatory protective measures as certain. Likewise,
respondents did not feel vulnerable to COVID-19. Other constructs have statistically signifi-
cantly exceeded the mid-point value. It should be noted that the highest mean and mode are
reflected in compliance with protective measures (PB) and their perceived effectiveness (RE).
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Table 3. Pearson correlation coefficient and Cronbach alpha (diagonally, bold) *—p < .05; **—p < .01; ***—p < .001.

FC SE IS IC RE PB FS PS PV
1 .89
2 -.01 .82
3 .35 .12 .99
4 41 -.03 **.38 .79
5 **.15 .13 43 24 91
6 .18 -.02 ***.53 **.20 ***.59 .83
7 ***.59 .02 **.51 41 24 .34 .85
8 .16 14 .47 17 ***.58 .63 .30 .90
9 .29 .29 29 18 .31 .31 22 45 .78

https://doi.org/10.1371/journal.pone.0259675.t003

Table 4. Descriptive statistics results.

Values of skewness and kurtosis are not exceeding |1.96| indicating an approximately normal
data distribution [61]. Results are presented in Table 4 for each construct (mean [M], standard
deviation [SD], one-sample t-test [t], median [Me] and mode [Mo]).

To answer RQ3, we have examined the general attitude of respondents to the recommenda-
tions of government and experts on self-protective measures. Respondents have provided their
responses (on given statements) on a five-point semantic differential scale. The results are pre-
sented in Fig 1. The horizontal graph shows the frequency of the selected values as a
percentage.

The most frequently chosen value by the respondents, was the mid-point value (Mo = 3),
with the exception of harmful/beneficial and unnecessary/necessary setting, where the most
frequently chosen value was the highest one (Mo = 5). The results suggest that the respondents
are mostly favorable towards recommended protective measures in the peak of pandemic
conditions.

4.3 Model test results

A multiple linear regression analysis was calculated to predict self-reported protective behavior
(PB) based on respondents’ perceptions of formal and informal severity of the punishment
(FS, IS), formal and informal certainty of the punishment (FC, IC), their perceived self-efficacy
(SE), response efficacy (RE), vulnerability (PV), and severity of the disease (PS), to answer

M SD t Me Mo Skewness Kurtosis
SE 3.56 .84 ***13.20 3.67 4.00 -.09 -.31
RE 3.97 .89 **21.69 4.00 4.00 -.89 .83
PV 2.41 97 ***-12.16 2.33 1.00 34 -.37
PS 3.70 1.02 **¥13.51 4.00 4.00 -.70 -.03
PB 4.03 .88 **%23.13 4.00 5.00 -.97 .85
IS 3.20 1.37 **2.91 3.00 4.00 -.29 -1.15
1C 3.19 .90 411 3.00 3.00 -.10 -.15
FS 3.16 1.00 **3.22 3.33 3.00 -.26 -.34
FC 2.89 93 *-2.34 3.00 3.00 .06 -.18
“*__p <001
—p <.01
*—p <.05.
https://doi.org/10.1371/journal.pone.0259675.t004
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Fig 1. Shares of responses on attitudes toward the protective measures’ directives: "I think recommended
protective instructions given by government and health institutions are. ..".

https://doi.org/10.1371/journal.pone.0259675.9001

RQ4. A statistically significant regression equation was found (F(8, 380) = 50.317, p < .001),
with R? = .514 (adjusted R = .504). Values of standardized beta coefficients are presented in
Fig 2.

Out of all factors included in the analysis, only severity of informal punishment (e.g., social
media posts, appearances on television, or other mass media), perceived severity of the infec-
tion, and perceived response efficacy were found to be significantly associated with compliance
to the COVID-19 recommended preventive behavior. Altogether, 51 percent of variance can
be explained by factors included in the research.

5 Discussion

This study, conducted among Slovenian-speaking residents of the Republic of Slovenia,
resulted in several findings. Data, gathered in our study, refer to the factors that, according to

Internal factors based on Protection motivation theory E f External factors based on General deterrence theory
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Fig 2. Model test results (*—p < .05; ***—p < .001).
https://doi.org/10.1371/journal.pone.0259675.9002
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the proposed research model, impact compliance with recommended self-protective measures.
It should be considered that the restrictive and repressive protective measures were adopted to
combat a novel and specific situation and were thus new to people. As this was a unique situa-
tion on a global scale, high levels of uncertainty among the people, stemming from a lot of con-
flicting information in the media and on social networks, should be considered [62]. At the
time of our study, a high level of fear from a new and unknown disease was observed [63]
along with spreading misinformation and lack of knowledge [64], which can affect the general
support of COVID-19 preventive behavior [65].

Respondents evaluated recommendations on self-protection from government and health-
care experts as beneficial, good and necessary, suggesting that respondents believe that the rec-
ommended preventive behavior effectively protects against COVID-19. On the other hand,
respondents also believe that the recommendations are unfavorable since, in that short period,
the government implemented several measures (based on the recommendations from health-
care experts), which heavily interfered with day-to-day activities and certain personal free-
doms. Respondents also believe that the recommendations from government and healthcare
experts are more unfair than fair. This can be attributed to the fact that the protective measures
were not implemented uniformly across different spheres of society. For example, some busi-
ness sectors were operating almost normally, whereas all forms of social gatherings (even lim-
ited ones) were strictly forbidden.

Among the factors included in our study, self-reported compliance with COVID-19 recom-
mended preventive measures reached the highest mean value. This factor is the only one with
its mode reaching the maximum value (Mo = 5), suggesting that the respondents, self-report-
edly, strictly complied with the recommended preventive measures. However, it should be
noted that our research was conducted at the beginning of the pandemic when high levels of
uncertainty [62] and fear of the unknown disease [63] reigned among the population. Some
studies found, that in the later stages of the pandemics and epidemics, compliance and agree-
ment with preventive measures decrease [66]. The high level of self-reported compliance with
COVID-19 preventive measures can also be partially explained by the fact that authorities
sanctioned non-compliance and that the respondents consider the measures to be beneficial
and necessary, which can positively influence one’s decision to follow the implemented mea-
sures [40, 67].

On the other hand, perceived vulnerability to the disease was the factor with the lowest
mean value. It is the only factor with its mode reaching the lowest value (Mo = 1). This result
suggests that respondents believed there is a very low probability of them contracting the
COVID-19 disease. Such finding is not in line with most research conducted in the pandemic,
as they indicate that perceived vulnerability is associated with protective measures compliance
[68-70]. The low mean value of perceived vulnerability can be partially explained by the fact
that the majority of the respondents in our sample were not part of a critical age group and
thus felt less threatened by the disease.

Furthermore, our research results have shown that the severity of punishment affects the
decision to comply with preventive measures more than the certainty of punishment in pan-
demic situations. Even though previous research suggested the certainty of punishment is
more important than the severity of punishment in preventing deviant behavior, several other
studies also pointed out the importance of the severity of punishment [47]. Studies suggesting
that the severity of punishment is a more important predictor than certainty usually attribute
the difference to different levels of the morality of respondents, with the majority of those stud-
ies focusing on workplace deviance [71]. In contrast, our study focuses on compliance with
COVID-19 preventive measures in times of the pandemic, which has not yet been investigated.
The finding that respondents in this novel situation attribute more importance to the severity
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of punishment can be explained by the fact that the certainty of punishment is heavily influ-
enced by experience [72]. Since the COVID-19 situation and the protective measures are
novel, people do not have any experience with the certainty of punishment in terms of non-
compliance with mandatory preventive measures. However, on the other hand, the severity of
punishment is heavily influenced by public exposure of punishment and emphasizing norm
violations [47]. Both could be readily and frequently observed in Slovenian media from the
pandemic’s beginning [11]. Such results are also in line with other studies, which explored the
effect of deterrence on different groups of people. The severity of punishment has been identi-
fied as a significant factor for conformists and deterrable offenders, whereby the majority of
the population can be classified in the latter group. These groups also attach more importance
to informal surveillance than those who cannot be influenced by deterrence [43].

Furthermore, our results indicate that the fear of informal punishment could be a more
important predictor of compliance with COVID-19 preventive measures than the threat of for-
mal punishment. Informal punishment, which has already been identified as more important
than formal punishment by several other studies [53, 55], is more likely to occur (and be effec-
tive in preventing violations of norms) when the community supports such norms and consid-
ers them necessary [73]. Hence, the respondents’ relatively positive attitude towards COVID-
19 preventive measures may also explain the significance of informal punishment. Such results
can be attributed to the fact that people in similar emergencies are emotionally charged, uncer-
tain, and seek a sense of comfort, justice, or even entertainment in public shaming over social
networks [8, 74]. Additionally, non-compliance with COVID-19 preventive measures was rel-
atively easy for the public to spot with informal social surveillance, as the protective measures
were primarily applied in public.

Among the PMT factors included in our research, the disease’s response efficacy and per-
ceived severity were statistically significant. Contrary to the factors derived from general deter-
rence theory, both factors stem from an individual’s thoughts and beliefs [16]. Statistical
significance of response efficacy can be partially attributed to the positive attitude of the
respondents towards the protective measures, while the statistical significance of perceived
severity of infection can partially be attributed to the awareness about the disease. Even though
respondents are not worried about contracting the virus, they comply with COVID-19 preven-
tive measures to protect vulnerable social groups. Another study conducted at the time of the
COVID-19 pandemic came to a similar conclusion [75]. These results are in line with other
studies, which suggest that compliance with accepted norms can not only be attributed to the
threat of deterrence but must also be attributed to personal differences and beliefs [49]. Fur-
thermore, the finding that the perceived severity of infection and response efficacy are both
significant predictors of compliance with COVID-19 preventive measures is also in line with
other studies, which investigated PMT factors in times of pandemics [14, 76, 77].

The presented research results significantly complement other studies, addressing behavior
and compliance with preventive measures in times of epidemics and pandemics. By investigat-
ing the factors derived from general deterrence theory, we advance and progress the findings
of previous studies, which primarily focused on factors in the domain of an individual-internal
factors [14, 76]. Along with formal punishment, which is usually associated with general deter-
rence theory, our results have additionally pointed out the importance of informal punishment
in times of the pandemic. Our study also supplements findings from previous studies, which
focused on general deterrence theory, as the results showed that severity of punishment is a
more important predicting factor than the certainty of punishment in times of a pandemic or
other emergency. In the past, such conclusions were mainly associated with workplace devi-
ance [71] and traffic safety [56].
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5.1 Research implications

Results of our research offer several theoretical as well as practical implications. First, the pio-
neering use of general deterrence theory in times of a pandemic can be counted as one of the
most important theoretical implications. Previous studies have tried to explain human behav-
ior using broader theories, such as the theory of planned behavior, the protection motivation
theory, and the health belief model. Although previously mentioned theories provide an
appropriate and reasonable explanation for human behavior, they still neglect extraordinary
and restrictive governmental interventions in the residents’ daily lives. This study is thus the
first one to offer an empirical insight into compliance with COVID-19 preventive measures
and attitudes on these measures during COVID-19 by using the general deterrence theory.
Second, the study was conducted when Slovenia declared the epidemic and various mandatory
preventive measures were in force. In addition to this research offering insights through the
lens of the protection motivation theory and the general deterrence theory, it also offers a
direct insight into citizens’ attitudes and behavior in times of the most restrictive measures
and general uncertainties. Third, this study allows for an understanding of the effectiveness of
certainty and severity of formal and informal punishment. Our results suggest that informal
punishment, and especially the informal severity has the most significant effect on compliance
with COVID-19 protective measures within the factors of general deterrence theory. Such (rel-
atively unconventional) results may be attributed to the high levels of uncertainty and lack of
experience with formal punishments of protective measures violations in times of pandemic.
Deterrence stemming from informal social control was spread daily from different media
sources. Hence, it appears it impacted citizens’ behavior more than deterrence from the gov-
ernment. Further research in general deterrence theory should thus also include informal
deterrence actors as essential factors influencing compliance with accepted norms. Fourth, to
the best of our knowledge, we are the first to include internal factors from the protection moti-
vation theory into our research model, based on the general deterrence theory. The results
show that the factors from the protection motivation theory more significantly impact citizens’
compliance to COVID-19 protective measures than factors deriving from the general deter-
rence theory. Such a result suggests it is essential to explore internal factors when investigating
factors associated with compliance to mandatory protective measures.

In times of such emergency as the COVID-19 pandemic, recommendations from health-
care experts, requirements by the government, and media reporting should be unified. The
extreme levels of uncertainty about the current situation and future outcomes may result in
fear for existence. As our results show, people seem to attach great importance to the responses
of the social environment in such situations. Therefore, media reporting should be done
responsibly and following formal surveillance guidelines. Otherwise, media coverage can
increase (unreasonable) fear and uncertainty in public or even create doubt in the viability of
formal punishment. Our study also suggests that certainty should also be emphasized in addi-
tion to emphasizing the severity of punishment. The novel measures also bring uncertainty in
the consistency of legal execution. Hence, perceiving punishment as certain can be strength-
ened by consistent and fair enforcement of the law. Furthermore, this research also shows the
need to address the internal factors, such as the perceived severity of the infection and response
efficacy. Based on our results, both factors have a more significant impact on an individual’s
decision to comply with the COVID-19 preventive measures than any form of deterrence.
Hence, it is critical to provide the public with appropriate means to follow the COVID-19 pre-
ventive measures, clear instructions on carrying out the protective measures, and most impor-
tantly, sufficient and unbiased explanation on why it is essential to follow the measures.
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5.2 Limitations and future work

While interpreting the results of our study, several limitations need to be considered. First, the
survey was only shared on the Facebook social network among Slovenian-speaking users.
Given the conditions in which the research was conducted, field surveys were not possible.
The diversity of the sample was ensured by sharing the survey in different interest groups
inside Facebook. Second, compliance with the COVID-19 preventive measures was self-
reported, leaving a possibility of biased answers. Third, our sample mainly consisted of women
respondents, which may show higher levels of conformism and are more influenced by infor-
mal surveillance than men [53].

Following the limitations mentioned above, this study should be repeated to observe the
changes longitudinally. Such a research design would enable monitoring of attitudes and self-
reported behavior changes over time, and possibly reach a more representative sample. In
unpredictable circumstances, individuals tend to respond inconsistently, and their attitudes
may change more quickly than in circumstances with which they are familiar. Furthermore, it
would be reasonable to create additional indicators for the measured constructs to measure
the attitudes and behavior from different viewpoints and capture a broader picture of
variables.
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