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Abstract: During the coronavirus disease 19 (COVID-19) pandemic it has become very important to
comply with preventive measures. We aimed to assess compliance with applicable restrictions and
to explore the links between the level of compliance and the risk of COVID-19. This cross-sectional
study included Polish adults who were asked to complete a validated questionnaire. The study
period was from 1 November 2020 to 31 January 2021 and a computer-assisted web interview method
was chosen to perform the survey. The study involved 562 women and 539 men. COVID-19 was
reported in 11.26% of participants. A good level of compliance with the sanitary restrictions was
reported for 38.87% of participants, an average level of compliance for 47.96%, and a low level of
compliance for 13.17%. A reduced risk of COVID-19 was associated with the following preventive
measures: regular use of protective masks, social and physical distancing in public places, regular
use of hand sanitizers with high ethanol content, and the use of disposable gloves in public places.
Our survey revealed satisfactory public compliance with the pandemic restrictions. Sanitary and
epidemiologic measures to prevent the pandemic were shown to be adequate and effective.
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1. Introduction

Since its outbreak in 2020, the coronavirus disease 19 (COVID-19) pandemic has
radically changed the lives of people across the globe. The disease is caused by a novel coro-
navirus originally named 2019 novel coronavirus (2019-nCov). However, on 11 February
2020, the name was officially changed to severe acute respiratory syndrome coronavirus 2
(SARS-Cov-2) [1]. The first case of SARS-Cov-2 infection was detected at the end of 2019 in
Wuhan (China) [1,2]. Patients with COVID-19 are the primary source of infection, and the
virus exhibits the highest infectivity 1 to 3 days from onset of the first symptoms [1,2].

1.1. The Epidemiological Situation in Poland and in the World during the Second Wave of the
COVID-19 Pandemic

On 10 March 2023, there were 681,301,970 confirmed cases of COVID-19 worldwide,
and death occurred in 6,810,359 patients. In Poland, there were 6,448,577 total cases
and 119,016 total deaths [3]. At the time of the second wave of the pandemic in Poland
(in late 2020 and early 2021), there were 90.2 million cases of infection and 1.9 million
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deaths globally [3]. In Poland, the respective numbers were 991,000 infections and over
17,000 deaths (as of 30 November 2020). Importantly, 11,519 patients with COVID-19 died
in November 2020, marking the highest peak in mortality since the onset of the pandemic
in Poland. The factors contributing to such a high death toll included the lack of adequate
treatment for comorbidities [4,5]. The mortality rates reached over 7% in patients aged
60 to 80 years and nearly 20% in those older than 80 years. The disease soon appeared
to have an unpredictable course and a complex pathogenesis, and there was no effective
treatment. Moreover, some people denied the very existence of the virus. It quickly became
clear that there was a strong need to develop a strategy to combat COVID-19 as soon as
possible [6]. The isolation of infected patients and the reduction in virus transmission
emerged as some of the most critical steps in the fight against the pandemic [7]. The alpha
variant of SARS-CoV-2 (the so-called British variant, B.1.1.7) was predominant during the
second wave of the pandemic in Poland. Its infectivity was estimated to be 50% to 70%
higher than that of the original SARS-CoV-2 strain. In early 2021, it was also the most
widespread variant of the virus in the world [8].

1.2. The Need for an Effective Strategy to Fight the COVID-19 Pandemic—The Polish Experience

To control the spread of the virus, it was necessary to implement preventive sanitary
measures. On 20 March 2020, the Minister of Health introduced a state of epidemic
throughout the country [9]. Specific restrictions based on the new legal regulations came
into effect [10]. Asymptomatic patients who tested positive for SARS-CoV-2 were subject
to a 10-day isolation. For symptomatic individuals with COVID-19, a general practitioner
extended the isolation period as follows: 10 days from the onset of symptomatic illness and
at least 3 asymptomatic days (no fever or respiratory symptoms). Moreover, a mandatory
quarantine was imposed on people crossing the border of the Republic of Poland or an
external border of the European Union using organized transport, as well as on those
referred for COVID-19 testing by a general practitioner. People who had been in close
contact with a person diagnosed with COVID-19 were also subject to quarantine. Moreover,
people who lived with a person infected with SARS-CoV-2 (as confirmed by a positive
diagnostic test) were required to undergo quarantine from the date the housemate received
the test results up to 7 days after he or she ended the quarantine. Only medical staff and
people vaccinated against COVID-19 were exempt from quarantine. Individuals in isolation
or under quarantine were not allowed to leave their homes, except in certain circumstances,
such as a medical visit [10].

In Poland, the second wave of the COVID-19 pandemic began in the middle of October
2020 and ended in late January 2021. Based on the Council of Ministers Regulation of
23 October 2020, an obligation to wear masks in public areas was introduced as of 24 October
2020. Moreover, limitations were imposed on the number of people permitted to be in
retail stores, depending on the size of the store. Restaurants, bars, gyms, fitness centers,
swimming pools, and sanatoriums were closed. Finally, online learning was introduced for
primary schools (grades 4–8) [11].

Owing to the rapid increase in the number of new COVID-19 cases, the existing
restrictions were extended, and some new restrictions were introduced in Poland by
the Regulation of 6 November 2020. The activity of public and nonpublic educational
institutions was restricted, including primary schools (all grades), secondary schools, and
higher education establishments. Theaters, cinemas, museums, art galleries, community
centers, and music centers were closed; hotels became available only to guests on business
trips; the operation of shopping malls and stores was limited; the number of people in
stores with less than 100 m2 of floor space was limited to one person per 10 m2, and in
those with more than 100 m2 of floor space, to 1 person per 15 m2. In churches, the limit
was one person per 15 m2 of floor space [12].

On 28 November 2020, some restrictions were partially lifted because of the upcoming
Christmas holidays [13]. A physical distance of 1.5 m from other people in public places
was allowed. Bars and restaurants were permitted to offer takeaway and delivery services,
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while hairdressing and beauty salons were allowed to serve customers under a sanitary
regime. Gatherings and meetings were limited to a maximum of five people, and sports
events could be organized without an audience.

On 17 December 2020, restrictions applicable for the period from 28 December 2020 to
17 January 2021 were announced [14]. Ski lifts were closed, sports infrastructure was open
for professional sports only, and a 10-day quarantine was mandatory for people coming to
Poland by organized transport. On 11 January 2021, the existing restrictions were extended
until 31 January 2021. The big news for the public was that the COVID-19 vaccination
program would start on 15 January 2021 [15]. Medical staff (the so called ‘zero’ group)
were vaccinated from 27 December 2020. Finally, the Polish National Vaccination Program
was launched on 25 January 2021. The first age group offered free vaccination were seniors
older than 70 years [15].

1.3. The Problem of Compliance with Pandemic Restrictions

Societies across the world had to face the new epidemiological situation. People
responded to the restrictions in various ways. Generally, the degree to which a person
follows the recommendations is known as “compliance” [16]. Factors influencing support or
opposition to various restrictions imposed by governments during the COVID-19 pandemic
have been discussed in the literature [17–19]. However, the data collected during this time
should be carefully investigated to answer emerging questions about the most effective
strategies to reduce the spread of viral respiratory diseases. A recently published analysis
of data collected before the SARS-CoV-2 pandemic indicates that hand hygiene programs
effectively reduce the spread of viruses, but the effectiveness of some epidemic restrictions,
including wearing masks or N95/P2 respirators, is still debatable [20]. Jefferson et al.
underlined that large pragmatic trials should be conducted to clearly demonstrate the most
effective sanitary restrictions in various settings [20].

1.4. Study Aims

The scientific literature does not contain sufficient data on the impact of compliance
with sanitary measures on the risk of COVID-19 in Poland. Therefore, in this study we
aimed to assess compliance with the applicable restrictions during the second wave of the
SARS-CoV-2 epidemic in Poland and to investigate the associations between compliance
with sanitary measures and the risk of COVID-19.

2. Materials and Methods
2.1. Sample Composition

A formula for a finite population was used to calculate the sample size [21]. It was
estimated that the required number of respondents was 1068. The following data were taken
into account: an estimated number of 20 million adult Poles with access to the Internet [22],
a fraction size of 50% (a standard if the fraction is unknown), and a permissible error (e) of
3%. All recruited subjects met the following inclusion criteria: they were of legal age, lived
in Poland and could give their informed consent to participate in the study. Individuals
who did not meet the inclusion criteria were excluded. A total of 1157 respondents (all
who agreed to participate in the study) were taken into consideration. However, based on
the inclusion criteria of the study and incompletely filled in questionnaires by 56 Poles,
1101 respondents were finally included in the study.

On 4 November 2020, the Bioethics Committee at the Poznan University of Medical
Sciences (Poznań, Poland) confirmed that the study had no features of a medical experiment.
Before enrolment, volunteers were instructed about the study goals and informed that
they were allowed to withdraw their consent to participate in the survey at any time
without providing a reason. The identity of the respondents was anonymous. The study
did not violate the Personal Data Protection Act, as no personal data of the participants
were collected.
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2.2. Research Methods and Time Horizon

A prospective, cross-sectional web-based survey design was adopted. For the purpose
of this study, a validated anonymous questionnaire was created using Google Forms, based
on the scientific literature. The study was conducted from 1 November 2020 to 31 January
2021. During the state of epidemic in Poland, a computer-assisted web interview method
seemed to be optimal for reducing the risk of infection among respondents. Social media
(e.g., Facebook, Instagram, Linkedin) were used to distribute questionnaires. Question-
naires were also distributed electronically (by e-mail) throughout the country [23,24]. Two
thousand e-mails were sent to Polish adults with a request to join the study voluntarily.
The e-mail contained a link to the research questionnaire and all necessary information
about the study’s purpose and rules of participation. The response rate was 55.05%. The
Google forms platform recognized the IP address of the interviewee computer and, thus,
prevented the same person from submitting multiple questionnaires. The study question-
naire contained mostly mandatory fields, which made it impossible to omit some answers.
It was developed on the basis of a literature review, focused group discussions, and expert
opinion. A pretest procedure on a representative sample of 300 respondents (150 women
and 150 men) was used to validate the questionnaire. The internal consistency of the study
tool was calculated with the use of the Cronbach’s α coefficient to determine correlations
between individual items. This coefficient was 0.73 for the total score, indicating excellent
internal consistency. Five national experts on infectious diseases checked and approved
the final version of the research tool. The questionnaire comprised 41 questions grouped
into four sections: characteristics of the respondents, self-reported health status during the
pandemic, compliance with restrictions, and the course of SARS-CoV-2 infection among
respondents. Supplementary Material file S1 includes the research tool. Based on the
questions concerning compliance with COVID-19 preventive measures, a list was created
in which each individual respondent scored points according to predefined criteria. The
level of compliance with COVID-19 restrictions during the study period was assessed on
the basis of responses to questions relating to: the use of a mask and/or a face shield to
cover the mouth and nose in public places; hand washing with soap and water; use of
hand sanitizers with high ethanol content; social distancing (minimum 1.5-m distance) in
public places; and self-reported use of disposable gloves in public places. For the yes-no
questions, four points were scored for a “yes” answer and 0 points for a “no” answer.
For the multiple-choice questions, a Likert scale was implemented. The points on the
scale indicated the level of agreement with a given statement, for example: 0 = “never”,
1 = “rarely”; 2 = “sometimes”, 3 = “often”, and 4 = “very often”.

The final score reflected the level of compliance with the restrictions. A score of 0 to
14 indicated a low level of compliance; 15 to 18, an average level of compliance; and 19 to
24, a good level of compliance. The datasets used and/or analyzed during the current
study are available from the corresponding author on reasonable request.

2.3. Statistical Analysis

Counts and percentages were used to present categorical variables. The compliance
value was presented as the median and interquartile range (Me, Q1-Q3), as well as num-
bers and percentages in cases where compliance was represented in terms of categories
(e.g., Good, Average, Low). A linear regression analysis was performed to assess the
relationship between compliance and selected parameters. For categorical variables, the
coefficients of a specified level were compared to a reference level. In order to assess the re-
lationship between the risk of COVID-19 and the analyzed parameters, a logistic regression
model was used. The linear regression results were presented as coefficient values (coeff.)
and their standard errors (SE), and the logistic regression results were presented as odds
ratios (OR) and their 95% confidence intervals (95%CI). The models were determined twice:
once as a univariate model and secondly as multiple models. The multiple models were
assessed using a stepwise backward selection procedure. A test probability of a p value less
than 0.05 was assumed to be significant. The Statistica data analysis software v. 13.3 (TIBCO
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Software Inc. 2017, Palo Alto, CA, USA; http://statistica.io accessed on 1 April 2021) was
used to perform the statistical analysis.

3. Results

The survey included 1101 people (562 women and 539 men). Table 1 presents the so-
ciodemographic characteristics of the study population. The attitudes of respondents to the
pandemic restrictions are shown in Table 2, and the level of compliance with the restrictions
is presented in Table 3. The multiple regression analysis revealed that compliance with
COVID-19 restrictions was associated with age (Table 4). Respondents aged over 60 years
showed the highest level of compliance. There was also a significant relationship between
self-reported health status and compliance (Table 4). The level of compliance was lower
among respondents who reported worse health status.

Table 1. Sociodemographic characteristics of the study population (n = 1101).

Variable Number of Respondents, n Percentage of Respondents, %

Sex
Female 562 51.00

Male 539 49.00

Age, y

18–24 411 37.33

25–40 382 25.61

41–60 206 18.71

>60 102 9.26

Education

Primary 66 6.00

Basic vocational 80 7.26

High school 955 86.74

Place of residence

Village 266 24.16

Town < 50,000 residents 169 15.35

Town < 100,000 residents 181 16.44

City < 250,000 residents 113 10.26

City > 250,000 residents 372 33.79

Employment status

Pupil/student 418 37.97

Professionally active 553 50.23

Unemployed 72 6.53

Pensioner 58 5.27

Self-reported health status

Excellent 87 7.90

Very good 457 41.51

Good 475 43.14

Not too good 70 6.36

Poor 12 1.09

Type of professional work

Blue-collar 160 14.53

On benefits 11 0.99

White-collar 393 35.69

Self-estimated risk of
COVID-19 infection at
the workplace

No risk 130 11.80

Small risk 150 13.62

Moderate risk 540 49.04

High risk 281 25.54

http://statistica.io
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Table 1. Cont.

Variable Number of Respondents, n Percentage of Respondents, %

Place of work during
the pandemic

On-site work 230 20.89

Remote work 202 18.35

Hybrid work 121 10.99

Unemployed 61 5.54

Abbreviations: y, years.

Table 2. Attitudes of Poles to restrictions during the COVID-19 pandemic.

Type of Restrictions Number of Respondents, n Percentage of Respondents, %

Covering the mouth and nose
with a mask and/or a face
shield in public
places, including:

Any 1071 97.28

Surgical masks 422 38.33

Cotton masks 508 46.14

Medical filtering half-masks
FFP1, FFP2, FFP3 85 7.72

Covering the mouth when sneezing or coughing 985 97.55

Self-reported frequency of
hand washing with soap
and water

Very often 553 50.23

Often 491 44.60

Sometimes 51 4.63

Rarely 5 0.45

Never 1 0.09

Self-reported frequency of
using hand disinfectant
liquids with high ethanol
content in public places

“I usually use them” (very
often, often) 650 59.04

“I usually do not use them”
(sometimes, rarely, never) 450 40.96

Social distancing (minimum
1.5 m distance) in
public places

“I usually maintain social
distance” (very often, often) 923 83.83

“I usually do not maintain
social distance” (sometimes,
rarely, never)

178 16.17

Self-reported use of
disposable gloves in
public places

Very often 48 4.36

Often 108 9.81

Sometimes 191 17.35

Rarely 384 34.88

Never 370 33.61

Abbreviations: FFP, filtering facepiece.

Table 3. Level of compliance with restrictions during the COVID-19 pandemic.

Level of Compliance, Number (%) of Respondents

points (Me, Q1–Q3) 19 (17–20)

Good 19–24 428 (38.87)

Average 15–18 528 (47.96)

Low 0–14 145 (13.17)
Abbreviations: Me, Median; Q1–Q3, upper and lower quartile.
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Table 4. Univariate and multiple regression analysis of selected factors related to compliance with
pandemic restrictions among Poles.

Variable

Level of Compliance
with Restrictions

Univariate Model Multiple Model

Coeff. SE p Value Coeff. SE p Value

Sex
Female (ref)

Male −0.67 −1.85 0.246 −0.42 0.17 0.019

Age, y

18–24 (ref)

25–40 1.11 0.24 0.012

41–60 3.48 2.43 <0.0001 2.97 2.07 <0.0001

>60 3.85 2.09 <0.0001 3.11 1.84 <0.0001

Education

Primary (ref)

Basic vocational 2.98 0.11 0.062

High school 0.15 −0.79 0.754

Place of work during
the pandemic

Unemployed (ref)

On-site 0.79 −2.77 0.660

Hybrid work 0.51 −3.30 0.792

Remote work 0.67 −3.39 0.743

Risk of COVID-19 infection at
the workplace

No risk (ref)

Small risk 0.11 −0.88 0.816

Moderate risk 0.18 −1.35 0.615

High risk 0.27 −0.89 0.770

Self-reported health status

Excellent (ref)

Very good 1.34 0.26 0.015 1.39 0.19 0.044

Good 1.20 0.16 0.023 1.26 0.18 0.040

Not so good 0.56 −1.84 0.647

Poor −0.17 −3.06 0.908

SARS-CoV-2 test result
Negative (ref)

Positive 0.11 −0.88 0.816

Direct contact with a person
diagnosed with COVID-19

No (ref)

Yes −0.21 −2.41 0.853

Contact with a person suspected
of SARS-CoV-2 infection or with
infectious materials

No (ref)

Yes 0.15 −0.89 0.770

Abbreviations: ref, reference category; coeff, coefficient; SE, standard error.

Most respondents were not subject to mandatory quarantine (74.93%). Of the re-
maining respondents, 21.89% underwent quarantine once, 2.82% underwent quarantine
twice, and 0.36% underwent quarantine more than twice. No direct contact with a per-
son diagnosed with COVID-19 was reported by 71.39% of respondents, and 54.77% of
respondents reported no contact with a person suspected of SARS-CoV-2 infection or with
infectious material.

SARS-CoV-2 testing was reported by 29.88% of respondents, of whom 62.31% (n = 205)
tested negative and 37.69% (n = 124) tested positive for the infection. Of the 124 participants
with a positive result (11.26% of the whole study group), hospitalization for COVID-19
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was reported by only 2 (1.61%). Of all the individuals with COVID-19, 25.81% (n = 32)
developed complications, including loss of smell (12.50%), headache (12.50%), fatigue
(12.50%), chest pain (9.38%), back pain (9.38%), and poor concentration (9.38%).

The logistic regression model confirmed that compliance with pandemic restrictions
reduced the risk of SARS-CoV-2 infection. Factors that were significantly associated with
a lower risk of infection included the regular use of protective masks, social distancing
in public places, regular use of hand sanitizers with high ethanol content, and the use of
disposable gloves in public places (Table 5).

Table 5. Univariate and multiple logistic regression model of the association between compliance
with sanitary measures and the risk of COVID-19 among Poles.

Variable

Risk of COVID-19

Univariate Regression Model Multiple Regression Model

OR 95% CI p Value OR 95% CI p Value

Sex
Female (ref)

Male 1.29 0.70–3.14 0.406

Age, y

18–24 (ref) (ref)

25–40 4.56 2.56–8.07 <0.001 4.52 2.53–8.06 <0.001

41–60 7.84 3.95–15.58 <0.001 7.89 3.97–15.70 <0.001

>60 3.09 0.92–10.36 0.067 3.13 0.94–10.52 0.064

Covering the mouth and nose with a
mask and/or a face shield in
public places

No (ref) (ref)

Yes 0.24 0.06–0.89 0.031 0.26 0.09–0.95 0.042

Self-reported frequency of hand
washing with soap and water

Rarely/never (ref)

Very often/often 1.22 0.11–13.50 0.876

Self-reported frequency of using
sanitizers with high ethanol content
in public places

Rarely/never (ref) (ref)

Very often/often 0.45 0.30–0.68 <0.001 0.47 0.34–0.74 <0.001

Maintaining social distance
(minimum 1.5-m distance) in
public space

No (ref) (ref)

Yes 0.593 0.34–1.05 0.052 0.53 0.24–0.97 0.043

Self-reported use of disposable gloves
in public places

Rarely/never (ref) (ref)

Very often/often 0.44 0.25–0.72 <0.001 0.49 0.36–0.83 <0.001

Abbreviations: ref, reference category; OR, odds ratio; CI, confidence interval.

4. Discussion

This innovative study conducted in Poland during the second wave of the COVID-19
pandemic provides reliable data on the attitude of Poles to the restrictions imposed by the
government to limit the transmission of SARS-CoV-2. Currently, compliance with sanitary
and epidemiological measures is being widely discussed in the context of a global strategy
to combat SARS-CoV-2 [25]. However, there is a lack of sufficient data in the literature
on the extent to which compliance with specific restrictions contributes to reducing the
risk of SARS-CoV-2 infection. Our study showed that 86.83% of respondents had a good
or an average level of compliance with the restrictions. Most of them reported covering
the mouth and nose with a mask or a face shield in public places, as well as covering the
mouth when sneezing or coughing. Moreover, our study showed that the regular use
of protective masks significantly reduced the risk of SARS-CoV-2 infection. Wearing a
mask is a critical sanitary measure applied worldwide to reduce the spread of COVID-19.
However, it has not been in force since the very beginning of the pandemic [26–28]. The
World Health Organization (WHO) initially recommended hand washing and disinfection
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as well as social distancing and isolation, while the use of facemasks was not indicated due
to inconclusive evidence for its positive effect on reducing SARS-CoV-2 transmission [29,30].
However, in 2020, the droplet route of virus transmission was confirmed, supporting the
health benefits of covering the mouth [31]. Following this, the recommendation to use
a facemask was introduced in the same year [32]. As the presented study confirmed the
positive role of the use of protective masks, it should be taken into account by policymakers
whether this recommendation should be extended, if only in healthcare facilities. Further-
more, the obtained data may be useful in improving the strategy to prevent the spread of
COVID-19 and other respiratory infectious diseases in the future. Previous studies have
also suggested the reasonableness of introducing such a recommendation [33,34]. There
has been a decline in the number of cases, including of influenza and parainfluenza, over
the last two years [35,36].

In an observational study at two locations in Hawaii (downtown Honolulu business
area and a tourist area of Waikiki), Tamamoto et al. [37] reported that 77% of subjects used
facemasks correctly. The rate of public compliance with facemask use was significantly
higher in Honolulu than in Waikiki (88% vs 66%; p = 0.0003; odds ratio [OR], 3.78; 95% CI,
1.82–7.85) [37]. In 2020, the International Citizen Project Covid-19 consortium conducted
online surveys including 206 729 adults residing in nine low-income and middle-income
countries. The study revealed that facemasks were used correctly by 32.7% to 99.7% of
individuals [38]. Moore et al. [39] compared German and Australian respondents and
revealed higher scores for wearing masks outside the home in the German sample.

Almost 95% of surveyed Poles reported a high frequency of hand hygiene, including
hand disinfection in public places. Our analysis revealed that the regular use of hand
sanitizers with high ethanol content significantly reduced the risk of SARS-CoV-2 infec-
tion. Hand washing and disinfection is one of the major preventive measures against
COVID-19 [40,41]. Guzek et al. [42] studied protective behaviors in a sample of 2323 Polish
students aged between 15 and 20 years. Female students were better educated in personal
protection and hand hygiene (p < 0.05) and had a higher daily frequency of hand washing
(p < 0.0001) than male students. Moreover, 68.2% of female students washed their hands
whenever necessary, as compared with 54.1% of male students (p < 0.0001) [42].

Moore et al. [39] reported higher hand washing scores in the German sample than in
the Australian sample. On the other hand, Australian participants reported significantly
higher scores for the use of hand sanitizers and adherence to government recommendations.
While Australians scored higher on using sanitizers, the German sample scored higher on
hand washing. This suggests that both groups are equally aware of the need to cleanse
the hands during the pandemic. In both samples, the hand washing scores were high [39].
Hand washing and the use of sanitizers have been reported to reduce the spread of SARS-
CoV-2 since 2020 [43–45]. Experiences from the fight against COVID-19 can inspire future
public health campaigns and show the public that high levels of hand hygiene can help
solve the problem of the spread of infectious diseases. More research needs to be undertaken
to choose the most effective, environmentally friendly and skin safe disinfectant.

In our study, 83.83% of respondents maintained social distance in public places. So-
cial distance was shown to significantly reduce the risk of SARS-CoV-2 infection. The
importance of this preventive measure for controlling the spread of the virus was already
emphasized by the Centers for Disease Control and Prevention and WHO in 2020 [46,47].
The impact of physical distancing on reducing SARS-CoV-2 transmission was confirmed by
Chung and Chan in a study using data from 17 countries [48]. Similar conclusions were
reported by Bielecki et al. [49] in a comparative cohort study including young soldiers. The
authors revealed that compliance with a social distancing recommendation could slow the
spread of the coronavirus and prevent symptomatic COVID-19 [49]. In a Chinese study,
95.6% of the 2130 adults admitted to adhere to social distancing. Female respondents were
more likely to do so than male respondents (OR, 3.12; 95% CI, 1.93–5.02) [50]. Geriatrics’
experts pointed out that little is known about the positive and negative consequences of
social distancing in nursing homes [51]. Future research should focus on the well-being of
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older residents during lockdown due to the epidemic. This part of society, which already
experiences loneliness at this stage of life, is particularly sensitive to further negative ef-
fects of social distancing imposed by the pandemic. Pandi-Perumal et al. even suggested
changing the misleading term “social distancing” into “distant socializing”, pointing to the
role of maintaining good, satisfying relationships even in times of epidemic [52].

In our study, respondents showed the lowest compliance with the recommendation
to use disposable gloves during shopping. Nearly 70% of the respondents never used
gloves or used them rarely. The use of disposable gloves in public places was also shown
to significantly reduce the risk of SARS-CoV-2 infection [53,54]. However, this preventive
measure has not been as well regulated by the authorities as other measures. The issue of
wearing gloves in public has so far not been investigated in randomized controlled trials
(RCTs). A similar methodological problem concerns gowns, face shields, and screening at
entry ports [20]. Some institutions recommended the use of disposable gloves in public
places [55]. However, it was also reported that such a strategy may be unsuitable for
self-protection because it might be responsible for a higher risk of cross-transmission if
precautions were not followed [56]. Moore et al. [39] showed that German and Australian
respondents rarely wore gloves outside the house, and the rates were similar in both
groups [39]. Another concern of wearing gloves in everyday life is the risk of allergic
dermatoses. To prevent this, it is very important to share knowledge with the public about
the different types of gloves and how to wear them correctly [57].

Our respondents differed in their attitudes to health protection measures: some
judged them as adequate, while others considered them to be either too lenient or too
strict. A report by the Public Opinion Research Centre (in Polish, Centrum Badania
Opinii Społecznej) showed that 59% of Poles considered the coronavirus pandemic as
an exceptional situation, while 32% noted that there have always been seasonal diseases
and epidemics [58]. The remaining 9% of respondents had no opinion. Respondents who
viewed the pandemic as exceptional were most often older, lived in large cities, and had
a higher education level. Moreover, 78% of respondents reported that their neighbors
complied with the restrictions, 18% estimated that most of their neighbors did not adhere
to any restrictions, and 4% had no opinion on this issue [58]. These results are in line with
our findings.

The multiple regression analysis showed that the level of compliance with the restric-
tions increased with the age of respondents. Higher compliance among older people may
be explained by the fact that they may be more aware of chronic diseases contributing to
a worse course of COVID-19. It is possible that respondents aged over 60 years are more
afraid of a sudden deterioration in health than younger people are. Thus, compliance with
recommendations is an important self-protection measure against COVID-19 among elderly
people [59]. In a national survey conducted in Ireland, older age was also independently
associated with compliance with local restrictions during the pandemic of COVID-19 [60].
Both the above-cited and our findings indicate the need to focus media campaigns on the
role of the sanitary regime at less aware citizens, including younger people.

Interestingly, our statistical analysis showed a relationship between a worse self-
reported health status and lower adherence to sanitary measures. A similar link was
reported for patients with diabetes. This may be explained by the increasing lack of
motivation in the face of a deteriorating health condition, as well as by the negative effect
of the SARS-CoV-2 pandemic on numerous aspects of mental health [59,61].

In our study, SARS-CoV-2 infection was reported in only 11.26% of cases, and most
respondents did not undergo mandatory quarantine. The low rate of infections may be
explained by the fact that a large percentage of respondents showed a good or an average
level of compliance with sanitary restrictions. Of note, after the second wave of the pan-
demic in our country, fewer people were sent on quarantine than before. Quarantine for the
co-household members of a person infected with COVID-19 was no longer required [62].
From an economic point of view, quarantine can jeopardize employment relationships.
Therefore, it was postulated that it should be limited only to direct contacts of infected
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individuals [63]. Using the synthetic control method, Zhu and Than [64] constructed a
model of a hypothetical reality that contradicts the observed facts (a so-called counter-
factual model) to compare home vs. centralized quarantine. They revealed that home
quarantine is cheaper than centralized quarantine, while its effectiveness is similar (infec-
tion rate, 0.136% and 0.174%, respectively). The authors concluded that home quarantine
will probably remain the preferred measure globally, especially in countries with limited
financial resources [64].

Our survey revealed that the COVID-19 pandemic raised general awareness among
Poles that compliance with sanitary and epidemiological measures is important. However,
there is still a clear need to disseminate evidence-based information on the relationship
between high levels of compliance and reduced risk of SARS-CoV-2 infection [65]. It is also
important to improve individual and collective understanding of behaviors and attitudes
towards the restrictions [66,67]. When people are convinced about the need to apply self-
protection measures and avoidance strategies, their compliance level is high, as shown by
Moore et al. [39]. It seems that educational campaigns and other ways to improve public
compliance should be a key element in designing effective health communication about the
COVID-19 pandemic and other health crises in the future [68]. As the end of the pandemic
cannot be predicted, global efforts to overcome COVD-19 are still necessary.

Study Limitations and Strengths

This study has several limitations. A computer-assisted web interview method was
chosen to perform the survey, which contained only self-reported answers. However, the
digital environment is a novelty that appears to be the primary method for data collection
during an epidemic. Both social isolation and the growing fear of the real world during the
pandemic have affected people’s lives. Our habits and lifestyles have evolved to become
adapted to the digital environment. However, increased online activity is observed espe-
cially among young individuals. In our study group, 62.93% were younger than 40 years.
In addition, online research does not allow random recruitment of respondents because of
limited access to the Internet or the participant’s interest in the surveyed topic. However, it
should be underlined that our online questionnaire contained mostly mandatory questions,
which made it impossible to omit some answers, as is often the case with paper question-
naires. Moreover, the study used a proprietary, unverified questionnaire due to the lack of
an appropriate research tool in the literature.

The present study is also limited by the fact that the level of compliance with the
restrictions was assessed at only a single time point. We are aware that compliance may
have changed over time and, thus, may have affected the risk of SARS-CoV-2 infection.
Finally, the survey was conducted in a single country. Therefore, future studies are needed
to provide insights into cross-country comparisons and the impact of social, political, and
cultural differences on compliance with restrictions.

Another limitation is that some participants may have been healthcare professionals or
had a healthcare professional in the same household, which may have affected compliance.

The strength of this study is its novelty. Further research is needed to investigate
the impact of compliance with government regulations on the course of the SARS-CoV-2
epidemic. Further research is needed to investigate how compliance with government regu-
lations could influence the SARS-CoV-2 epidemic. Follow-up studies should also determine
whether Polish residents continue to apply protective strategies and adhere to restrictions.
Our findings can provide the basis for healthcare policymakers and medical professionals
to develop clear recommendations for the public and, thus, help improve compliance.

5. Conclusions

Our survey showed a satisfactory level of compliance with pandemic restrictions
among Poles. There was a significant relationship between compliance and two factors: age
and self-reported health status. The results confirmed that sanitary and epidemiological
measures introduced by the Polish authorities were adequate. Wearing protective masks,
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social distancing strategies, hand disinfection, and the use of disposable gloves in public
places significantly reduced the risk of SARS-CoV-2 infection. This is in line with the
pandemic recommendations introduced by the WHO in 2020 and still applies today [69].
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[Website of the Republic of Poland—New steps in the Fight against the Coronavirus—The Final Stage before a NATIONAL
quarantine. 4 October 2020]. Available online: https://www.gov.pl/web/koronawirus/nowe-kroki-w-walce-z-koronawirusem-
-ostatni-etap-przed-narodowa-kwarantanna (accessed on 5 January 2023).

13. Serwis Rzeczypospolitej Polskiej—Od 28 Listopada 2020 Wchodzimy w Etap Odpowiedzialności. 27.11.2020. [Website of the
Republic of Poland—From 28 November 2020 We Are Entering the Responsibility Stage. 27 November 2020]. Available online:
https://www.gov.pl/web/koronawirus/od-28-listopada-wchodzimy-w-etap-odpowiedzialnosci (accessed on 5 January 2023).

https://www.mdpi.com/article/10.3390/healthcare11060914/s1
https://www.mdpi.com/article/10.3390/healthcare11060914/s1
http://doi.org/10.3390/v12040372
http://www.ncbi.nlm.nih.gov/pubmed/32230900
http://doi.org/10.1001/jama.2020.12839
http://www.ncbi.nlm.nih.gov/pubmed/32648899
https://www.worldometers.info/coronavirus/
https://www.gov.pl/web/koronawirus/wykaz-zarazen-koronawirusem-sars-cov-2
http://doi.org/10.3390/ijerph18137143
https://naukaprzeciwpandemii.pl/
http://doi.org/10.3390/v12060582
https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/
https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/
https://isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU20200000491
https://www.gov.pl/web/koronawirus/aktualne-zasady-i-ograniczenia
https://isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU20200001871
https://www.gov.pl/web/koronawirus/nowe-kroki-w-walce-z-koronawirusem--ostatni-etap-przed-narodowa-kwarantanna
https://www.gov.pl/web/koronawirus/nowe-kroki-w-walce-z-koronawirusem--ostatni-etap-przed-narodowa-kwarantanna
https://www.gov.pl/web/koronawirus/od-28-listopada-wchodzimy-w-etap-odpowiedzialnosci


Healthcare 2023, 11, 914 13 of 15
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of Poland—Responsibility Phase Extended to 31 January 2021. 11 January 2021]. Available online: https://www.gov.pl/web/
premier/etap-odpowiedzialnosci-przedluzony-do-31-stycznia (accessed on 6 January 2023).

16. Hugtenburg, J.G.; Timmers, L.; Elders, P.J.; Vervloet, M.; van Dijk, L. Definitions, variants, and causes of nonadherence with
medication: A challenge for tailored interventions. Patient Prefer. Adherence 2013, 7, 675–682. [CrossRef]

17. Gerace, A.; Rigney, G.; Anderson, J.R. Predicting attitudes towards easing COVID-19 restrictions in the United States of America:
The role of health concerns, demographic, political, and individual difference factors. PLoS ONE 2022, 17, e0263128. [CrossRef]
[PubMed]
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24. Hoffmann, K.; Paczkowska, A.; Bońka, A.; Michalak, M.; Bryl, W.; Kopciuch, D.; Zaprutko, T.; Ratajczak, P.; Nowakowska, E.;
Kus, K. Assessment of the Impact of the COVID-19 Pandemic on the Pro-Health Behavior of Poles. Int. J. Environ. Res. Public
Health 2022, 19, 1299. [CrossRef] [PubMed]

25. Chu, D.K.; Akl, E.A.; Duda, S.; Solo, K.; Yaacoub, S.; Schünemann, H.J.; El-Harakeh, A.; Bognanni, A.; Lotfi, T.; Loeb, M.; et al.
COVID-19 Systematic Urgent Review Group Effort (SURGE) study authors. Physical distancing, face masks, and eye protection
to prevent person-to-person transmission of SARS-CoV-2 and COVID-19: A systematic review and meta-analysis. Lancet 2020,
395, 1973–1987. [CrossRef] [PubMed]

26. Eikenberry, S.E.; Mancuso, M.; Iboi, E.; Phan, T.; Eikenberry, K.; Kuang, Y.; Kostelich, E.; Gumel, A.B. To mask or not to mask:
Modeling the potential for face mask use by the general public to curtail the COVID-19 pandemic. Infect. Dis. Model. 2020,
5, 293–308. [CrossRef] [PubMed]

27. Kai, D.; Goldstein, G.P.; Morgunov, A.; Nangalia, V.; Rotkirch, A. Universal Masking is Urgent in the COVID-19 Pandemic: SEIR
and Agent Based Models, Empirical Validation, Policy Recommendations. arXiv 2020, arXiv:2004.13553v1.

28. Lyu, W.; Wehby, G.L. Community Use Of Face Masks And COVID-19: Evidence From A Natural Experiment of State Mandates
in the US. Health Aff. 2020, 39, 1419–1425. [CrossRef] [PubMed]

29. Cheng, V.C.; Wong, S.C.; Chuang, V.W.; So, S.Y.; Chen, J.H.; Sridhar, S.; To, K.K.; Chan, J.F.; Hung, I.F.; Ho, P.L.; et al. The role of
community-wide wearing of face mask for control of coronavirus disease 2019 (COVID-19) epidemic due to SARS-CoV-2. J. Infect.
2020, 81, 107–114. [CrossRef]

30. Stone, T.E.; Kunaviktikul, W.; Omura, M.; Petrini, M. Facemasks and the Covid 19 pandemic: What advice should health
professionals be giving the general public about the wearing of facemasks? Nurs. Health Sci. 2020, 22, 339–342. [CrossRef]

31. Rabi, F.A.; Al Zoubi, M.S.; Kasasbeh, G.A.; Salameh, D.M.; Al-Nasser, A.D. SARS-CoV-2 and Coronavirus Disease 2019: What We
Know So Far. Pathogens 2020, 9, 231. [CrossRef] [PubMed]

32. World Health Organization (WHO). Masks and COVID-19; WHO: Geneva, Switzerland, 2020. Available online: https://www.
who.int/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub/q-a-detail/q-a-on-covid-19-and-masks (ac-
cessed on 30 December 2022).

33. MacIntyre, C.R.; Chughtai, A.A. Facemasks for the prevention of infection in healthcare and community settings. BMJ Clin. Res.
Ed. 2015, 350, h694. [CrossRef] [PubMed]

34. Leung, N.; Chu, D.; Shiu, E.; Chan, K.H.; McDevitt, J.J.; Hau, B.; Yen, H.L.; Li, Y.; Ip, D.; Peiris, J.; et al. Respiratory virus shedding
in exhaled breath and efficacy of face masks. Nat. Med. 2020, 26, 676–680. [CrossRef] [PubMed]

35. Ndeh, N.T.; Tesfaldet, Y.T.; Budnard, J.; Chuaicharoen, P. The secondary outcome of public health measures amidst the COVID-19
pandemic in the spread of other respiratory infectious diseases in Thailand. Travel Med. Infect. Dis. 2022, 48, 102348. [CrossRef]
[PubMed]

https://www.gov.pl/web/koronawirus/przedluzamy-etap-odpowiedzialnosci-i-wprowadzamy-dodatkowe-ograniczenia
https://www.gov.pl/web/koronawirus/przedluzamy-etap-odpowiedzialnosci-i-wprowadzamy-dodatkowe-ograniczenia
https://www.gov.pl/web/premier/etap-odpowiedzialnosci-przedluzony-do-31-stycznia
https://www.gov.pl/web/premier/etap-odpowiedzialnosci-przedluzony-do-31-stycznia
http://doi.org/10.2147/PPA.S29549
http://doi.org/10.1371/journal.pone.0263128
http://www.ncbi.nlm.nih.gov/pubmed/35196316
http://doi.org/10.3389/fpsyg.2021.558437
http://doi.org/10.1093/heapro/daac089
https://wearesocial.com/uk/blog/2021/01/digital-2021-uk/
http://doi.org/10.1016/j.aller.2013.03.008
http://doi.org/10.3390/vaccines10030434
http://doi.org/10.3390/ijerph19031299
http://www.ncbi.nlm.nih.gov/pubmed/35162322
http://doi.org/10.1016/S0140-6736(20)31142-9
http://www.ncbi.nlm.nih.gov/pubmed/32497510
http://doi.org/10.1016/j.idm.2020.04.001
http://www.ncbi.nlm.nih.gov/pubmed/32355904
http://doi.org/10.1377/hlthaff.2020.00818
http://www.ncbi.nlm.nih.gov/pubmed/32543923
http://doi.org/10.1016/j.jinf.2020.04.024
http://doi.org/10.1111/nhs.12724
http://doi.org/10.3390/pathogens9030231
http://www.ncbi.nlm.nih.gov/pubmed/32245083
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub/q-a-detail/q-a-on-covid-19-and-masks
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub/q-a-detail/q-a-on-covid-19-and-masks
http://doi.org/10.1136/bmj.h694
http://www.ncbi.nlm.nih.gov/pubmed/25858901
http://doi.org/10.1038/s41591-020-0843-2
http://www.ncbi.nlm.nih.gov/pubmed/32371934
http://doi.org/10.1016/j.tmaid.2022.102348
http://www.ncbi.nlm.nih.gov/pubmed/35523394


Healthcare 2023, 11, 914 14 of 15

36. Hu, C.Y.; Tang, Y.W.; Su, Q.M.; Lei, Y.; Cui, W.S.; Zhang, Y.Y.; Zhou, Y.; Li, X.Y.; Wang, Z.F.; Zhao, Z.X. Public Health Measures
During the COVID-19 Pandemic Reduce the Spread of Other Respiratory Infectious Diseases. Front. Public Health 2021, 9, 771638.
[CrossRef] [PubMed]

37. Tamamoto, K.A.; Rousslang, N.D.; Ahn, H.J.; Better, H.E.; Hong, R.A. Public Compliance with Face Mask Use in Honolulu and
Regional Variation. Hawai’i J. Health Soc. Welf. 2020, 79, 268–271.

38. Siewe Fodjo, J.N.; Pengpid, S.; Villela, E.; Van Thang, V.; Ahmed, M.; Ditekemena, J.; Crespo, B.V.; Wanyenze, R.K.; Dula, J.;
Watanabe, T.; et al. Mass masking as a way to contain COVID-19 and exit lockdown in low- and middle-income countries. J. Infect.
2020, 81, e1–e5. [CrossRef]

39. Moore, K.A.; Bouchoucha, S.L.; Buchwald, P. A comparison of the public’s use of PPE and strategies to avoid contagion during
the COVID-19 pandemic in Australia and Germany. Nurs. Health Sci. 2021, 23, 708–714. [CrossRef]

40. Centers for Disease Control and Prevention (CDC). Coronavirus Disease 2019 (COVID–19)—Enivironmental Cleaning and Disinfection
Recommendations; CDC: Atlanta, GA, USA, 2020. Available online: https://www.cdc.gov/coronavirus/2019-ncov/prevent-
getting-sick/cleaning-disinfection.html (accessed on 28 December 2022).

41. Noorimotlagh, Z.; Mirzaee, S.A.; Jaafarzadeh, N.; Maleki, M.; Kalvandi, G.; Karami, C. A systematic review of emerging
human coronavirus (SARS-CoV-2) outbreak: Focus on disinfection methods, environmental survival, and control and prevention
strategies. Environ. Sci. Pollut. Res. Int. 2021, 28, 1–15. [CrossRef]
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