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A B S T R A C T   

Introduction: In the ongoing COVID-19 global pandemic, compliance to governmental orders is a challenge in the 
effort to contain the spread of the virus. A cross-sectional study of the Israeli population during the first wave of 
the outbreak is utilized to elucidate factors that enhance or impede public compliance to the governmental 
regulation of lockdown and illustrate the practical complexities of staying at home for an elongated time 
duration. 
Methods: A structured questionnaire was utilized to investigate compliance with home isolation, factors that 
enhance and impede compliance, activities engaged during lockdown, personal resilience, and level of individual 
distress during the first wave of COVID-19 in Israel. 
Results: The most salient factors for enhanced compliance were concern for family or self-health (63.4 % and 
56.3 % respectively), while deterrence played little role (18.5 %). Desire to maintain a normal life and fear of 
economic loss were the most significant factors that impeded compliance. A negative correlation between the 
levels of resilience and distress symptoms (r = 0.318 p < .001), and a positive correlation between resilience and 
enhanced compliance with home isolation (r = 0.225 p < .001) were identified. 
Conclusions: Utilizing tools for empowering the population rather than instilling fear or other deterrence mea
sures are more effective approaches to increase compliance with governmental directives during the COVID-19 
pandemic. Public health officials and authorities need to engage the public in resilience building activities, in 
order to promote compliance to isolation measures. These findings have valuable implications for authorities in 
ensuring compliance to current and potential future stay-at-home orders for outbreaks.   

1. Introduction 

Management of pandemics and epidemics is dependent on the 
adherence of the civil societies to the rules, regulations and directives 
issued by the governmental and public health authorities. As pandemics 
may rapidly spread globally, the international community has a vested 
interest in understanding the factors that enhance or impede on the 
compliance with the varied measures directed at containing the spread 
of communicable diseases. 

Originating in December 2019 in Wuhan, China, Coronavirus Dis
ease 2019 (COVID-19), a viral respiratory disease, has quickly been 
transmitted in 188 countries. As of June 22, 2021,179 million [179, 171, 

152] cases have been confirmed globally, and 3.8 million [3,882,709] 
reported deaths [1]. This novel and emerging illness was declared a 
pandemic by the World Health Organization (WHO) on March 11, 2020 
[2] and has been characterized by its unique clinical features of varying 
severity, most frequently including fever, cough, fatigue and myalgia 
[3]. 

To respond to this outbreak, authorities worldwide have invoked 
rigorous and unprecedented public health measures to contain the virus 
from further spread. A vital component of the COVID-19 efforts is 
enforced home-isolation for non-essential workers [4]. To ensure the 
success and effectiveness of measures such as this, it is well acknowl
edged that governments and crisis managers rely fundamentally on the 
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public’s compliance [5,6]. While action taken top-down by a govern
ment, such as banning large gatherings, closing workplaces and educa
tional institutions, establishing diagnostic facilities, and isolation of 
localities are imperative, these actions will have limited effect without 
the individuals’ cooperation [6–9]. Part of planning a successful 
disease-control response, is recognizing that all individuals must be 
willing and able to comply [9]. Without such considerations, high rates 
of noncompliance will undermine the possible benefits of any lockdown 
[9]. For this reason, it is essential to understand the factors that influ
ence the public’s behavior and compliance. Different theoretical 
frameworks, such as the health belief model (HBM) and protection 
motivation theory (PMT) offer insights into the mediation process of 
compliance [10–12]. 

Lessons from the implementation of large-scale home-isolations 
during the current and previous outbreaks, indicate that potential mo
tivations and obstacles to compliance are many-fold. In Toronto, Canada 
during the Severe Acute Respiratory Syndrome (SARS) epidemic in early 
2003, DiGiovanni et al. elucidated that compliance to isolation was 
often motivated by the aim to protect and reduce risk of transmission to 
loved ones and the community, while fear of the law played only a small 
role in encouraging individuals to comply with directives [13]. An 
additional study that similarly evaluated the self-isolated population in 
Toronto during the SARS outbreak, indicated that legal reasons were at 
play (such as receiving a fine), along with risk perception (a key 
construct from HBM and PMT), and socio-cultural factors (social pres
sure and “Civic Duty”) when deciding to comply. Nonetheless, the 
findings also revealed that preoccupation with ill health of loved ones 
impeded adherence, as the individuals felt obliged to attend to the 
medical and other vital needs of their loved one [14]. Fear of loss of 
income was a paramount obstacle discussed in both studies [13,14]. 
Similar findings were established in relation to compliance in Israel 
during the COVID-19 outbreak, in which the researchers Bodas and 
Peleg (2020), found that self-isolation compliance is highly influenced 
by compensation, where if a household’s income during the 
self-isolation period is guaranteed, compliance with public health 
regulation can be expected to increase [15]. There was mixed evidence 
in regard to whether employment characteristics affected adherence to 
home-isolation for non-essential workers. For parents, who had taken 
leave from work to care for children, adherence was higher, and it was 
found that unemployed or low-waged people were more likely to adhere 
to isolation guidelines [16]. One of the most salient factors associated 
with adherence to isolation during SARS in Taiwan was higher aware
ness and knowledge about the pandemic and its respective protocols for 
isolation [17]. In response to the 2009 H1N1 outbreak in Australia, in
dividuals who comprehended what isolation entailed had significantly 
higher compliance rates [18]. This study further signified that in
dividuals comply when others are complying. When individuals started 
hearing rumors that others were not complying with the guidelines, they 
were more likely to proceed to break isolation measures themselves 
[18]. Differences in factors affecting adherence behavior amongst these 
populations may be a function of the unique backdrop of additional 
contributing factors, such as differences in cultural, social, economic, 
and political contexts which must be considered for a complete under
standing to generate conclusions. 

The loss of usual routine, and the reduction of social and physical 
contact with others during self-isolation has frequently been shown to 
have a myriad of detrimental psychosocial impacts [18], among them 
are a documented increase in distress, a feeling of loneliness, and 
boredom [13,19]. Boredom has specifically been cited as a disincentive 
to comply with regulations to self-isolate [19]. To occupy time and adapt 
to changes of routine, it has previously been acknowledged that social 
networking activities increase [20], and children spend less time doing 
physical activities and spend a greater allocation of time sleeping [21]. 
The experience of adults in terms of the practical complexities as well as 
the pastime activities during self-isolation remains under-researched. 
There is varied evidence for whether length of prescribed isolation 

affected compliance to protocols. The median isolation period for the 
SARS outbreak was 14 days, similar to that of the current pandemic 
[22]. 

In this study, we investigate the factors that most powerfully enhance 
and impede compliance to public health regulations, such as self- 
isolation in relation to the COVID-19 outbreak, as well as assess the 
practical complexities of staying at home for extended durations of time, 
among an adult population. We focus our analysis specifically on the 
state of Israel, which has been afflicted by eight hundred forty-eight 
thousand [840,079] confirmed cases and over 6000 deaths [6428] 
deaths as of June 22, 2020 [1]. 

2. Methods 

2.1. Study design 

Considering the importance of understanding the factors affecting 
public compliance with government regulations concerning the current 
COVID-19 crisis, a study was conducted during the first wave of the 
pandemic, in March 2020, when the population was directed to main
tain lockdown. A sample of the Israeli population (N = 503) was 
employed to assess elements affecting compliance during the COVID-19 
pandemic, as well as how individuals allocated their time during home- 
isolation. Recruiting participants to the study was conducted through an 
online internet panel company that consists of over 100,000 members, 
representing all geographic and demographic sectors of the Israeli 
population (http://www.ipanel.co.il/). A stratified sampling method 
was used, based on data published by the Israeli Central Bureau of 
Statistics in regard to age, gender, religiosity and geographic zones. 

2.2. Participants 

The sample size was determined based on OpenEpi (https://www. 
openepi.com/SampleSize), requiring 384 respondents. This was calcu
lated based on the size of the Israeli population, accounting for 9 million 
people, as presented by the Israeli bureau of statistics. The study was 
conducted using a random internet sample of 503 participants who 
consented to participate voluntarily in the research. To partake in the 
study, the participants had to confirm their willingness to voluntarily 
participate in the study. The data was collected anonymously, following 
approval of the Ethics Committee of the Tel Aviv University (number 
0001196-1 from March 23rd, 2020). 

2.3. The study tool 

The study was based on a structured questionnaire that included 
items and indices that were developed specifically for this study, except 
for two main elements: distress symptoms and personal resilience. The 
newly developed components of the questionnaire were designed based 
on a literature review of prior pandemics (such as SARS, Avian flu and 
H1N1 pandemic), as well as consultation with experts in the field of 
behavior of civil society. The developed scales were validated by 7 
content experts, pilot tested among 25 individuals and revised prior to 
their distribution. 

2.4. Type of isolations and levels of adherence 

The components of the questionnaire consisted of several elements: 
1) One item assessing individual association into one of the following 
groups: a) put in home isolation in light of Ministry of Health guidance 
for people returning from abroad or coming in contact with a confirmed 
COVID-19 patient, b) Maintain home isolation in light of the lockdown 
policy of all, except for essential workers, or c) Individual is an “essential 
worker” and therefore leaves for work. 2) One item assessing level of 
compliance with home isolation (“Extent to which you follow the in
structions to stay at home” by a 5 point Likert scale, scaling from 1 = to a 
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very small extent, to 5 = to a great extent. 

2.5. Factors that enhance and impede compliance 

Nine items assessing factors that enhanced compliance on a 5 point 
Likert scale, scaling from 1 = to a very small extent, to 5 = to a great 
extent (e.g. “directive from the Ministry of Health instructing to remain 
under lockdown” or “belief that lockdown protects my health”). Cron
bach’s Alpha for this index was α = 0.783.4) Nine items measuring 
factors that impeded compliance (e.g. “the fear of economic loss” or 
“lack of faith in the effectiveness of staying at home”). Cronbach’s Alpha 
for this index was α = 0.795. 

2.6. Activities during lockdown 

Eleven items assessing the extent to which activities were engaged in 
during the lockdown on a 5 point Likert scale, scaling from 1 = to a very 
small extent, to 5 = to a great extent (e.g. “sports activities” or 
“household care”). 

2.7. Personal resilience 

Personal resilience was assessed by 10 items of the Connor-Davidson 
Resilience scale portraying feelings of ability and strength in face of 
adversity [23]. This is a validated tool widely used for assessing personal 
resilience; see previous work [24,25] The scale ranged on a 5 point 
Likert scale, from 0 = not true at all, to 4 = true almost all the time. (e.g. 
“I manage to adapt to changes” or “I can achieve my goals”. Cronbach’s 
Alpha for this index was α = 0.875. 

2.8. Level of distress 

The level of individual distress symptoms during the lockdown was 
determined by 15 items about anxiety, boredom and distress, extracted 
from the Brief Symptom Inventory [26], similarly a widely used in
ventory [24,27]. The inventory was scaled from 1 = not at all, to 5 = to a 
great extent, (e.g. “how much do you suffer from feelings of fear “or 
“anger” during the lockdown). Cronbach’s Alpha for this index was α =
0.906. 

2.9. Demographics 

Demographics were assessed by 11 items including gender, year of 
birth, place of residence, marital status, number of children, number of 
dependents, education, religion, degree of religiosity, employment sta
tus, and income. 

2.10. Statistical analysis 

Descriptive statistics were used to analyze the characteristics of the 
sample. Pearson correlations were used for analyzing the associations 
between resilience, distress, factors that enhance or impede compliance 
during lockdown. Multiple logistic regressions were used for deter
mining the factors affecting compliance for staying at home. All statis
tical analyses were performed using SPSS software version 25. P-values 
lower than 0.05 were considered to be statistically significant. 

3. Results 

Table 1 presents the demographic characteristics of the survey 
population. The average age of the sampled persons is 40.5, with the age 
range being 18–70, with approximately half of them men, about 52 % 
are in relationships with children and about half define themselves as 
secular. About half of the sample reported having 1 to 3 children and 
half have an academic degree. In terms of income level, about a quarter 
reported being above average. 

The majority (97 %) of participants reported that they stayed at 
home resulting from the directive of the overall lockdown, while only 3 
% reported that they were in home isolation in light of Ministry of 
Health (MOH) guidance for people who came in contact with a COVID- 
19 patient and/or returned from abroad. More than half (53.9 %) of the 
participants reported that they were very highly compliant, following 
strict guidelines to stay at home, 40.6 % reported being highly compliant 
while only 2.2 % reported that they do not comply with the guideline. 

The major factor that enhanced compliance with the governmental 
directive to maintain home-isolation was the belief that staying at home 
protects the health of family (63.4 %) followed by the perception that 
staying home protects one’s own health (56.3 %). The least common 
factor for compliance that was reported by the respondents was fear of 
receiving a financial fine or another type of punishment (18.5 %). See 
Fig. 1. 

The major factors reported by the respondents that impeded 
compliance with the directive to maintain home-isolation was the desire 
to maintain a normal life routine (30.6 %), following by fear of economic 
loss (30.2 %). The least common factor was lack of faith in the effec
tiveness of the lockdown policy (3.4 %). See Fig. 2. 

The participants were asked about the activities they performed 
during the lockdown. The most common activities were computer use 
(64.2 %), watching TV (58.6 %) and household care (55.4 %). See Fig. 3. 

The mean levels of resilience and distress symptoms were found to be 
2.65 ± 0.67 and 4.43 ± 0.74 respectively. A negative correlation was 
found between the levels of resilience and distress symptoms (r = 0.318 
p < .001), while a positive correlation was identified between the 
resilience and factors that enhance compliance with home isolation (r =
0.225 p < .001). In addition, a positive correlation was found between 
distress symptoms and the factors that impede compliance with home 
isolation (r = 0.402 p < .001). This indicates that when the respondents 
reported higher levels of distress symptoms, they also reported a higher 
level of factors that impede their compliance with the directive to 
maintain home isolation. See Table 2. 

Regression analysis was performed to predict the variables that 
impact the actual compliance with home isolation during lockdown. The 
following variables were entered into the model: age, gender, level of 

Table 1 
Study population characteristics.   

N = 503 

Age 40.5 ± 14.4 
Sex 
Male 246 (48.9 %) 
Female 257 (51.1 %) 
Marital status 
In relationship without children 100 (19.9 %) 
In relationship with children 264 (52.5 %) 
Not in a relationship and without children 97 (19.3 %) 
Not in a relationship with children 42 (8.3 %) 
Religiosity 
Secular 261 (51.9 %) 
Traditional 157 (31.2 %) 
Religious 71 (14.1 %) 
Orthodox 14 (2.8 %) 
Children 
None 186 (37.0 %) 
1–3 151 (50.0 %) 
4+ 66 (13.0 %) 
Level of education 
Elementary school 5 (1.0 %) 
12 years 121 (24.1 %) 
Professional education 132 (26.2 %) 
Bachelor’s Degree 158 (31.4 %) 
Master Degree or Higher 87 (17.3 %) 
Income Level 
Below average 118 (43.3 %) 
Average 160 (31.8 %) 
Above average 125 (24.9 %)  

A. Kaim et al.                                                                                                                                                                                                                                    



International Journal of Disaster Risk Reduction 66 (2021) 102596

4

resilience, distress symptoms, factors that enhance compliance with 
home isolation and factors that impede with compliance with home 
isolation. The results of the regression analysis demonstrate that the 
only variable that predicted the actual compliance of maintaining home 
isolation is the index of the factors that enhance compliance (OR =

1.49,95 %CI 1.36–1.63). Nagelkerke R Square = 0.28 suggests that 28 % 
of the compliance with the directive to maintain home isolation is 
explained by the variables entered into the model. See Table 3. 

The strongest influencing components from which the measure of 
factors that enhance compliance to maintain home isolation was 

Fig. 1. Factors that enhance compliance to governmental directives during COVID-19 pandemic (to a great extent - 5).  

Fig. 2. Factors that impede compliance with governmental directive during COVID-19 pandemic (to a great extent - 5).  

Fig. 3. Activities engaged in during home isolation (to a high or very high extent).  
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consisted of, were investigated. We found that the perception that 
maintaining home isolation protects the health of one’s family is the 
strongest predictor (OR = 1.68, 95 %CI 1.09–2.58), followed by emer
gency regulation that requires oneself to stay home (OR = 1.64 95 %CI 
1.17–2.31). The last component that was found as enhancing the 
compliance is the Ministry of Health’s guidelines (OR 1.61 95 %CI 
1.16–2.24). Nagelkerke R Square = 0.24 suggests that 24 % of 
complying to the directives of the authorities is explained by the vari
ables entered to the model. 

4. Discussion 

Countries worldwide are facing remarkable challenges in imple
menting various measures to curb the spread of COVID-19. In light of 
global efforts to mitigate the impact of the pandemic, social isolation 
measures have been identified as a means to reduce the 

likelihood of both contracting the virus and infecting others, and 
thus decelerating the spread of the virus [28]. Community-wide 
containment strategies of lockdown with stay-at-home orders have 
been invoked, however this tactic has proved complex to implement 
[29]. Therefore, it is of paramount importance to understand the factors 
that influence the public’s compliance to isolation measures. To ensure 
the effectiveness of such measures, public compliance is key [6–9]. With 
this agenda in mind, the current study investigates the contributing 
factors that influence compliance to isolation measures in Israel. 

The findings of this investigation demonstrate several interesting 
phenomena. First, the results of the study suggest that the Israeli pop
ulation tends to comply with isolation regulations. Similar findings were 
reported by Bodas and Peleg and de Brujin et al. [15,30]. This is an 
interesting finding as previous research has found that Israelis typically 
feel a lower sense of duty to be law abiding [31]. Furthermore, in line 
with the findings of DiGiovanni et al. from the SARS outbreak and more 
recently from research conducted in the United Kingdom during the 

COVID-19 outbreak, the results of this study indicate that compliance 
relies very little on deterrence or the threat of legal or financial re
percussions by enforcement, but rather, the leading reason for 
complying to isolation measures is the belief that staying at home pro
tects family health [12,13,32]. Concern for health of oneself similarly 
has proven to be a significant factor associated with willingness to 
comply with isolation measures. Both concern for family and self-health 
indicate that the naturally associated perceived fear of disease as a result 
of an outbreak may be sufficient to increase public compliance, without 
the need of additional fear induction or intimidation of the public. This 
is in line with the findings of Roma et al. (2020) which focused on the 
Italian population during the outbreak and found that compliance 
depended on individual’s risk perception. Data from Hong Kong during 
the SARS outbreak and from the Netherlands during COVID-19 suggest 
similar conclusions [33,34]. These findings are in line with suggestions 
that empowerment over fear approaches are more effective for 
compliance [35]. 

In Israel, two additional national lockdowns had been instated (in 
September and December 2020). It is important to contextualize the 
conditions of the first Israeli lockdown as one where level of concern 
among the public was high, a consequence of the unfamiliarity and 
uncertainty with the crisis at hand. By government order, non-essential 
businesses were shut down and schools switched to distance teaching; 
many non-essential workers moved to work from home; sanctions were 
fines by the police (though only after repeated non-adherence fines were 
implemented); and the government issued an assurance that those that 
were on leave of absence will be financially compensated by the gov
ernment for a temporary period of time [39]. The levels of compliance 
with the second and third lockdown, as reported by both the Israeli 
government and the media, were lower than what was seen in the first 
lockdown. 

The most salient factors that impeded compliance were a desire to 
maintain a normal life routine and fear of economic loss. These results 
underscore the importance for authorities to take into consideration 
addressing people’s concerns about their livelihood when putting in 
place restrictive measures such as lockdowns. Financial loss as a result of 
isolation measures may result in socioeconomic and psychological 
distress, including lasting anxiety and anger [6]. As similarly established 
by Bodas and Peleg, if authorities were to ensure monetary compensa
tion for individuals in self-isolation due to lost wages, compliance can be 
significantly heightened. Additionally, as a result of the loss of usual 
routine and the necessary reduction in social and physical contact dur
ing self-isolation, boredom and inaction were a disincentive to comply 
with regulations. Similar findings have been identified during the SARS 
outbreak [13,14]. To ensure adaptation to changes in routine, in
dividuals in self-isolation should be provided guidance on how to avoid 
boredom and with practical direction on how to cope with these 
changes. Our findings indicate that most individuals occupied their time 
through screen time (via the computer or television) and household 
care. While no other literature was found that evaluated comparatively 
what activities the adult population engages in during lockdowns, as 
expected, it has been found that during lockdown people increased their 
usage of digital media [36]. 

Lastly, the study identified that the higher the level of resilience of an 
individual, the less distress symptoms he or she felt. Correspondingly, 
when the individual felt less distress, they had more factors which 
resulted in compliance to stay at home during the lockdown. This 
observed positive association in this study is of utmost importance, as it 
is in line with the finding that resilience has been shown to play a sig
nificant role in the decision-making process for uptake of control mea
sures [37,38]. Thus, there is sense in public health officials and 
authorities engaging the public in resilience building activities, in order 
to promote public compliance to isolation measures. Contrastingly, the 
found positive association between higher distress and the increased 
factors that impede compliance with home isolation indicate that au
thorities must take into consideration how to mitigate distress among 

Table 2 
Correlations between resilience, distress symptoms, and factors that enhance or 
impede compliance with home isolation.1.   

Distress 
symptoms 

Factors that 
enhance 
compliance 

Factors that impede 
compliance 

Resilience r = − .318 r = .225 r = .052 
p < .001 p < .001 p = .242 

Distress symptoms 1 r = − .082 r = .402 
p = .066 p < .001 

Factors that 
enhance 
compliance 

r = − .082 1 r = .274 
p = .066 p < .001  

1 Notes: r value is the Pearson correlation coefficient measures that range from 
− 1 to +1; p value or probability value of p < .05 indicates statistical 
significance. 

Table 3 
Results of regression analysis for predicting a high compliance to the guidelines 
to stay home.1.   

OR (95 %CI) p-value 

Age .99 (.98–1.00) .49 
Gender .72 (.49–1.08) .12 
Resilience .87 (.63–1.21) .43 
Negative feeling .75 (.54–1.04) .09 
Factors that enhance compliance 1.49 (1.36–1.63) <.001 
Factors that impede compliance .96 (.83–1.10) .54 

Nagelkerke R Square = 0.28. 
1 OR refers to Odds Ratio, which is a measure of strength of association be

tween two events in a population; CI, refers to confidence interval, which is a 
range of values that is likely to include a population parameter within a certain 
degree of confidence. 
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the public. One such consideration may be addressing concerns of 
financial loss, as discussed above. 

Three main limitations have been identified with regard to this 
study. The first is that participants were asked to self-report compliance 
levels, and thus the actual compliance cannot be verified. As in all 
studies based on questionnaires, social desirability bias cannot be ruled 
out with regard to the results found. In addition, because this study was 
conducted via the internet in order to ensure a rapid turnover of infor
mation collection, the study conclusions are limited to persons who have 
access to a source of internet and high computing skills and digital lit
eracy. Lastly, because this study was conducted in Hebrew, members of 
the Israeli population who are not fluent in the language were unable to 
participate in this study. 

5. Conclusion 

The COVID-19 pandemic has substantially impacted on the global 
community, leading to prolonged and largely unprecedented measures 
of social distancing that were issued in the aim of containing the spread 
of the virus. 

As the use of such a mechanism has substantial impacts on the civil 
society, socially, economically, psychologically and more, there is a 
need to understand the factors that most powerfully enhance and 
impede compliance to public health regulations, as well as assess the 
practical complexities of staying at home for extended durations of time, 
among an adult population. The study revealed that empowering the 
population and aiming to increase the resilience, in contrast to imposing 
fines or other types of ‘deterring” measures, are more effective in 
increasing compliance with governmental directives during the COVID- 
19 pandemic. Future research should explore additional factors that may 
influence compliance to mitigation strategies and identify the selection 
criteria adopted by individuals when deciding which measures to 
comply with. 

6. Practical applications 

These findings have generalizable and valuable implications for au
thorities in ensuring compliance to current and potential future stay-at- 
home orders for outbreaks. Governments and other authorities need to 
strengthen and empower the resilience of the public, including through 
economic assurance, social support or emergency guidance, rather than 
try to increase their fear or concern from the virus or impose monetary 
fines. More so, they need to engage the public in resilience building 
activities, in order to promote compliance to isolation measures. 
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