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Introduction

The novel coronavirus disease (COVID-19) first appeared 
in Wuhan, China in late 2019 and spread rapidly across the 
globe.1 In Israel, the first COVID-19 cases were reported on 
February 21, 2020. Data about the disease are updated daily, 
and as of August 2020 there were over 25,801 active cases 
and over 561 deaths in Israel.2 During the epidemic, affected 
countries have exhibited major variations in emotional 
reactions, compliance with health guidelines, and knowl-
edge about the disease.3-5 Age may be 1 factor in explaining 
these variations.6-9

A report from the Israel Ministry of Health indicates that 
the first confirmed cases of COVID-19 in Israel included a 
high percentage of individuals between the ages of 40 and 69. 

During this period, most of the cases were imported from 
abroad. After the week of March 8 to 14, when parties were 
held to celebrate the Purim holiday, a growing number of peo-
ple between the ages of 20 and 39 were among the confirmed 
cases. As the number of confirmed cases continued to rise, 
more people age 60 and over contracted the disease. While 
this age group represented 19.4% of all confirmed cases, they 
were more seriously ill than all other age groups. Moreover, 
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Abstract
In a longitudinal study we examined the impact of age on negative emotional reactions, compliance with health guidelines 
and knowledge about the virus during the COVID-19 epidemic. A total of 2509 people participated in a two-phase study: 
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was categorized into 4 groups: age 18 to 30, age 31 to 40, age 41 to 50, and age 51 and over. In the first and second 
phase, compliance with health guidelines was highest among participants over the age of 50. Knowledge was significantly 
higher in the second phase than in the first among participants over age 50 and those between the ages of 40 and 50. In 
the second phase, knowledge did not differ by age group. Negative emotional reactions were significantly higher in the 
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the risk of deteriorating health and hospitalization increased 
with patient age, and half of the deaths in Israel were people 
age 80 and over.2 An age-structured mathematical model for 
epidemic data from China, Italy, Japan, Singapore, Canada, 
and South Korea estimates that susceptibility to infection rises 
to 69% (57%-82%) in people over the age of 70.3

The Israel Ministry of Health is continuing to release and 
update guidelines and instructions on an ongoing basis to 
instruct the lay public how to behave in this new reality 
(e.g., social distancing and wearing masks).2 Israeli citi-
zens, like their counterparts around the world, were alarmed 
by news about the pandemic reporting overwhelming num-
bers of new cases and fatalities every day. Yet because citi-
zens receive information about COVID-19 from various 
sources, their knowledge about the disease may be incor-
rect.5 In addition, the rising numbers of suspected and con-
firmed cases may affect the public’s assessments of the 
severity and controllability of the virus. A study among UK 
residents found that those who conformed to all protective 
health behaviors tended to be older.9

In many countries, the benchmark age of 60 was used to 
specify those at high risk for COVID-19 complications.10,11 
The epidemic’s rising menace generated a global atmo-
sphere of negative emotional reactions due to disrupted 
travel plans, the closing of shops and schools, the need to 
work from home, social isolation, media information over-
load, and more.12,13 Among the factors that may influence 
people’s willingness and motivation to comply with health 
guidelines are perceived susceptibility14 and emotional 
reactions such as worry, fear, and stress.4 Perceived suscep-
tibility has been used to measure perceptions of the likeli-
hood of contracting a disease or a virus.15 A large Italian 
study of 18,147 individuals during the COVID-19 lock-
down found post-traumatic stress symptoms among 37%, 
depression among 17.3%, anxiety among 20.8%, insomnia 
among 7.3%, high stress among 21.8%, and adjustment dis-
orders among 22.9%.16 In that study, younger age was a risk 
factor for mental health problems. In a study examining the 
mental health status of the general population during the 
COVID-19 pandemic in Japan, Ueda et al17 found moderate 
to severe depression among 18.1% and moderate to severe 
anxiety among 11.4%. In that study, younger age and unem-
ployment were risk factors. Huang and Zhao18 reported a 
higher prevalence of general anxiety disorder during the 
COVID-19 outbreak, especially among the younger popu-
lation. During the COVID-19 pandemic, stress level was 
especially high in younger age groups in Iran19 and in 
Germany.20 About 4 weeks after the COVID-19 lockdown 
in Austria, the pandemic as well as the lockdown seem to 
have had a major impact on the mental health of young 
adults (<35 years).8 Another study explored how older peo-
ple, who constitute a targeted risk group, perceived the 
COVID-19 pandemic in its initial phase with respect to 
information received, compliance with recommendations 
and feelings about their mental health.21

The current study examined younger, middle-aged, 
and older people in Israel with the aim of revealing age 
differences in knowledge about the virus, compliance 
with health guidelines, perceived susceptibility, and neg-
ative emotional reactions to COVID-19. The study was 
conducted in 2 phases: Phase 1 referred to the period 
March 12 to 21, a month after the first COVID-19 cases 
were diagnosed in Israel. Phase 2 referred to the period 
April 23 to May 5, 2 months after the first appearance of 
COVID-19.

Note that the COVID-19 crisis emerged naturally and 
has had a worldwide impact, while its controllability is lim-
ited. Examining age-related emotions and coping mecha-
nisms in the face of this crisis allowed us to keep 
predictability and controllability constant across age groups. 
Due to the longitudinal nature of the study, participants 
served as their own controls, thus controlling for disposi-
tional factors that may influence emotional reactions.

Methods

Procedure and Participants

This study involved 2 phases of data collection. Data were 
collected across Israel using a snowball design via the 
Qualtrics online platform (www.qualtrics.com). Participants 
in this study were 2509 Israeli citizens: 1424 participants in 
Phase 1 (March 12-21, a month after the first COVID-19 
cases were diagnosed in Israel) and 1085 participants in 
Phase 2 (April 23 to May 5, 2 months after the outbreak). 
Inclusion criteria included age 18+ and Hebrew speaking. 
The study was approved by the Ethics Committee of Bar-
Ilan University (Authorization No. 032003).

During the first phase, severe restrictions were imposed 
on the public, including restricting movement to within 
100 m of home and limiting activities at places of work, 
religious institutions, and public transportation. During the 
Passover holiday, which fell between the 2 phases (April 
8-15), families were restricted to celebrating only with 
those living in the same house.

The restrictions began to be eased during the second 
phase. Street-facing retail stores and hair and beauty salons 
opened, and restaurants began making deliveries, all under 
strict supervision. During that period, the daily number of 
confirmed cases began to decline, while the number of 
COVID-19 tests increased significantly. At the same time, 
media campaigns were used to provide information about 
the epidemic and to encourage people to get tested and 
comply with hygiene measures. Wearing masks and com-
plying with guidelines were compulsory by law.

Measures

The following measures were administered in both phases 
of the study:

www.qualtrics.com
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Compliance with health guidelines was measured by 4 
items written by the authors in accordance with the precau-
tionary guidelines issued by the Israel Health Ministry.22 
Scale validity was assessed by expert validity, a form of 
content validity. The scale was reviewed by a panel of 4 
expert physicians. Participants were asked to indicate how 
often they complied with the various health guidelines on a 
five-point scale ranging from 1 = not at all to 5 = very often. 
A composite index of the average of all items was created, 
with a higher score indicating that participants comply more 
with health guidelines. Sample items include wearing a face 
mask, practicing hygiene, and maintaining a distance of 2 m 
from other people. The index exhibited strong internal con-
sistency (Cronbach’s α = 0.75).

Knowledge about the COVID-19 virus was measured 
using a 6-item COVID-19 knowledge test that assessed 
symptoms, diagnosis, risk factors, means of infection, ways 
to protect oneself from COVID-19 infection and knowledge 
regarding when an individual suspected of having COVID-
19 should be referred for treatment.22 Expert validity was 
used to assess the validity of the scale. Participants answered 
on a 5-point Likert-type scale ranging from 1 = don’t know 
anything to 5 = know very much. A composite index of the 
average of all items was created, with a higher score indi-
cating higher levels of knowledge about the virus. The 
index exhibited strong internal consistency (Cronbach’s 
α = 0.82).

Negative emotional reactions to COVID-19 were 
assessed based on previous studies conducted among the 
lay public23 by means of 3 questions concerning stress, fear, 
and worry deriving from COVID-1922 (e.g., “To what extent 
do you worry about COVID-19?”). Participants answered 
on a 5-point Likert-type scale ranging from 1 = not at all to 
5 = very much. A composite index of the average of all items 
was created, with a higher score indicating higher levels of 
negative emotional reactions toward COVID-19. The index 
exhibited strong internal consistency (Cronbach’s α = 0.94).

Perceived susceptibility is a one-item measure used to 
assess participants’ appraisal of their likelihood of being 
infected by the virus.22 (e.g., “What is the likelihood that 
you will be infected by COVID-19?”). Participants 
answered on a 5-point Likert-type scale ranging from 1 = not 
at all likely to 5 = very likely.

Socio-demographic and background variables included 
gender, age, years of education, marital status, number of 
children, employment status, medical problems, subjective 
health evaluation, and resources for coping more easily 
with COVID-19.

Statistical Analyses

Data were analyzed with SPSS ver 26. The analysis entailed 
using Chi-square tests and independent proportion Z tests 
for categorical variables and independent sample t-tests for 

continuous variables. Demographic and background char-
acteristics, as well as health problems, subjective health 
evaluation, and resources needed to cope more easily with 
the COVID-19 virus were compared by phase and age 
groups. Compliance with health guidelines, knowledge 
about the virus, negative emotional reactions, and perceived 
susceptibility were analyzed by phase and age group 
through a series of analyses of covariance. Participants 
were divided into 4 age groups, each representing about a 
quarter of the sample. Due to the relatively low percentage 
of male respondents and in order to avoid small cells, analy-
ses were conducted while controlling for gender. A multiple 
hierarchical regression model using knowledge about the 
virus, negative emotional reactions and perceived suscepti-
bility was calculated for compliance with health guidelines 
while controlling for phase, gender, and age group. Variables 
were standardized, and the interactions with phase were 
defined and entered in a stepwise manner on the third step 
of the regression model. Significance level was set at 
P = .01.

Results

Participants in this study were 2509 Israeli citizens who 
were examined during the COVID-19 outbreak: 1424 par-
ticipants in Phase 1 and 1085 participants in Phase 2. In 
both phases, most respondents were female and had up to 3 
children. Most of the participants were married (62.3%-
66.7%), while the others were mostly single (19.7%-
27.2%). During Phase 1, 82.7% of the respondents were 
employed, compared with about 69.2% in Phase 2. Most 
respondents reported no health problems (84.9%-76.3%) 
and good overall health (66.1%-79.1%; Table 1).

The study variables were compared between the 2 data 
collection phases according to age group. Age was catego-
rized into 4 groups: 18 to 30 (n = 660, 26.3%), 31 to 40 
(n = 568, 22.6%), 41 to 50 (n = 624, 24.8%), and 51 and over 
(n = 657, 26.3%).

Table 2 shows the distribution of health problems and 
subjective health evaluation by phase and age group. In 
Phase 1, 9% to 13% of the participants up to age 50 reported 
health problems, compared to about 30% of the participants 
over age 50, representing a significant difference. In Phase 
2, health problems were reported by 9% to 15% of the par-
ticipants up to age 50, compared to about 37% of the par-
ticipants over age 50, also representing a significant 
difference. No differences between the phases were found 
among participants up to age 50, while among participants 
over 50 the prevalence of health problems was greater in the 
second phase than in the first (Z = 4.04, P < .001).

In Phase 1, 80% to 85% of the participants up to age 50 
reported being in good health, compared to about 70% of 
the participants over 50, a significant difference. In Phase 
2, 69% to 77% of the participants up to age 50 reported 
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being in good health, compared to about 53% of the par-
ticipants over 50, also a significant difference. No differ-
ences between the phases were found among the youngest 
participants, while among all the other age groups the 
prevalence of good health was lower in the second phase 
than in the first (age 31-40: χ2 (2) = 23.13 P < .001; age 
41-50: χ2 (2) = 18.85 P < .001; age 51 and over: χ2 (2) = 
 28.77 P < .001).

Table 3 depicts the resources participants perceived as 
necessary for coping more easily with the COVID-19 
virus, by phase and by age group. In Phase 1, about 56% of 
the participants up to age 30 stated that working from home 
would help, compared with 38% of those over 50. About 
24% noted that information about the virus would help. 
About 12% to 16% of those up to age 50 mentioned that 
professional support would have helped them, compared 

Table 1.  Participants’ Background Characteristics (N = 2509).

Phase 1 (N = 1424) Phase 2 (N = 1085)  

Gender—female (%) 1137 (79.8%) 829 (77.5%) Z = 1.43 (P = .152)
Mean age (SD), range 40.70 (14.78), 18-97 45.13 (15.16), 18-96 t(2450) = 7.25 P < .001
Mean number of years of education (SD), range 15.85 (3.81), 9-30 16.53 (3.46), 9-31 t(2260.59)1 = 4.58 P < .001
Marital status (%) χ2 (4) = 22.45 P < .001
  Married 880 (62.3%) 713 (66.7%)  
  Single 384 (27.2%) 211 (19.7%)  
  Divorced 82 (5.8%) 89 (8.3%)  
  Widowed 24 (1.7%) 24 (2.2%)  
  Other 42 (3.0%) 32 (3.0%)  
Mean number of children (SD), range 2.36 (1.27), 0-9 2.10 (1.55), 0-13 t(1948.97)1 = −4.37 P < .001
Employment (%) Z = 7.92 (P < .001)
  Yes 1178 (82.7%) 740 (69.2%)  
  No 246 (17.3%) 329 (30.8%)  
Health problems (%) Z = 5.45 (P < .001)
  Yes 215 (15.1%) 257 (23.7%)  
  No 1209 (84.9%) 828 (76.3%)  
Health status (%) χ2 (2) = 76.70 P < .001
  Poor 19 (1.3%) 68 (6.6%)  
  Fair 278 (19.5%) 282 (27.4%)  
  Good 1127 (79.1%) 681 (66.1%)  
Resources for easier coping with COVID-19 (%) χ2 (4) = 120.24 P < .001
  More information about COVID-19 264 (19.5%) 175 (18.3%)  
  Professional support 173 (12.8%) 61 (6.4%)  
  Non-professional support (friends and family) 143 (10.6%) 260 (27.2%)  
  Working from home 531 (39.3%) 318 (33.3%)  
  Other 241 (17.8%) 142 (14.9%)  

1t for unequal variances.

Table 2.  Health Problems and Subjective Health Evaluation by Phase and Age Group (N = 2509).

Phase 1 Phase 2

  Up to 30 31-40 41-50 51 and over Up to 30 31-40 41-50 51 and over

Health problems (%)
  Yes 39 (8.9%) 33 (10.3%) 45 (13.4%) 98 (29.7%) 55 (8.5%) 63 (12.1%) 94 (15.1%) 245 (37.3%)
  No 399 (91.1%) 288 (89.7%) 290 (86.6%) 232 (70.3%) 595 (91.5%) 458 (87.9%) 530 (84.9%) 412 (62.7%)
  χ2 (3) = 74.51 P < .001 χ2 (3) = 128.50 P < .001
Subjective health evaluation (%)
  Poor 8 (1.8%) 1 (0.3%) 3 (0.9%) 7 (2.1%) 7 (3.3%) 10 (5.2%) 16 (5.8%) 29 (9.7%)
  Fair 82 (18.7%) 46 (14.3%) 60 (17.9%) 90 (27.3%) 41 (19.3%) 47 (24.2%) 71 (25.5%) 112 (37.5%)
  Good 348 (79.5%) 274 (85.4%) 272 (81.2%) 232 (70.6%) 164 (77.4%) 137 (70.6%) 191 (68.7%) 158 (52.8%)
  χ2 (6) = 25.29 P < .001 χ2 (6) = 38.94 P < .001
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with about 25% of those over 50. Non-professional support 
was mentioned by about 9% to 16% of the participants in 
this phase. In Phase 2, about 44% of the participants 
between 30 and 50 reported that working from home would 
help, compared with about 34% of those up to age 30 and 
those over 50. About 32% of the participants over 50 indi-
cated that information about the virus would help, com-
pared with about 15% to 19% of the younger participants. 
About 14% of those up to age 30 noted that professional 
support would have helped them, compared with about 4% 
to 8% of those over 30. Non-professional support was 
mentioned by about 30% to 34% of the participants in this 
phase.

Differences between the phases were significant for all 
age groups. Among the youngest group, desire to work from 
home and need for information were less prevalent in the 
second phase, while the need for non-professional support 
was more prevalent (χ2 (3) = 56.85 P < .001). For the group 
in their thirties, the need for information was less prevalent 
in the second phase, while the desire for non-professional 
support was more prevalent (χ2 (3) = 20.16 P < .001). For 
the group in their forties, the need for professional support 
was less prevalent in the second phase, while the desire for 
non-professional support was more prevalent (χ2 (3) = 20.82 
P < .001). Finally, for the oldest group, the need for infor-
mation was more prevalent in the second phase, as was the 
desire for non-professional support, while the expressed 
need for professional support was less prevalent (χ2 
(3) = 56.47 P < .001).

Table 4 shows the distribution of compliance with health 
guidelines, knowledge about the virus, negative emotional 
reactions, and perceived susceptibility by phase and age 
group. A two-way analysis of covariance was calculated for 
each variable. The analysis included phase and age group as 
independent variables and controlled for gender.

Compliance with health guidelines was found to be sig-
nificantly higher in the second phase than in the first (F(1, 
2429) = 335.85, P < .001, η2 = .121). It was highest among 
participants over age 50 (M = 4.25, SE = 0.03), second among 
participants between the ages of 31 and 40 (M = 3.96, 
SE = 0.03), and those between 41 and 50 (M = 4.02, SE = 0.03), 

and lowest among participants up to age 30 (M = 3.81, 
SE = 0.03) (F(3, 2429) = 35.83, P < .001, η2 = .042). The 
phase-by-age-group interaction was significant (F(3, 
2429) = 5.63, P = .001, η2 = .007), indicating that in the first 
phase, compliance with health guidelines was highest among 
participants over age 50, second among participants between 
31 and 50, and lowest among participants up to age 30 (F(3, 
2429) = 45.53, P < .001, η2 = .050). In the second phase, com-
pliance with health guidelines was higher among participants 
over age 50 than among participants up to age 40 (F(3, 
2429) = 6.29, p < .001, η2 = .008).

Knowledge emerged as significantly higher in Phase 2 
than in Phase 1 (F(1, 2422) = 82.54, P < .001, η2 = .033). 
Moreover, knowledge was higher among participants over 
age 50 (M = 3.90, SE = 0.03) and among those between 40 
and 50 (M = 3.93, SE = 0.03) than among participants up to 
age 30 (M = 3.72, SE = 0.03) (F(3, 2422) = 12.23, P < .001, 
η2 = .015). The phase-by-age group interaction was signifi-
cant (F(3, 2422) = 6.21, P < .001, η2 = .008), revealing that 
in Phase 1 knowledge was higher among participants over 
30 (three sub-groups) than among participants up to age 30 
(F(3, 2422) = 22.99, P < .001, η2 = .028). In Phase 2, knowl-
edge did not differ according to age group (F(3, 2422) = 0.90, 
p=.439, η2 = .001).

Negative emotional reactions were significantly higher 
in Phase 1 than in Phase 2 (F(1, 2430) = 31.25, P < .001, 
η2 = .013). These reactions were higher among participants 
up to age 30 (M = 3.39, SE = 0.04) than among all other par-
ticipants (31-40: M = 3.06, SE = 0.05, 41-50: M = 2.90, 
SE = 0.04, over 50: M = 3.03, SE = 0.04) (F(3, 2430) = 23.38, 
P < .001, η2 = .028). The phase-by-age group interaction 
was significant (F(3, 2430) = 5.14, p=.002, η2 = .006), 
revealing that in Phase 1, negative emotional reactions were 
higher among participants up to age 30 than among all other 
participants (F(3, 2430) = 34.01, P < .001, η2 = .040). Age 
group differences were not significant in Phase 2 (F(3, 
2430) = 2.75, p=.042, η2 = .003). Perceived susceptibility 
did not differ by phase (F(1, 1715) = 0.01, p=.966, η2 = .001) 
or by age group (F(3, 1715) = 1.09, P = .351, η2 = .002) or by 
the interaction of phase with age group (F(3, 1715) = 1.95, 
P = .119, η2 = .003).

Table 3.  Resources Needed for Coping More Easily With COVID-19, by Phase and Age Group (N = 2509).

Phase 1 Phase 2

  Up to 30 31-40 41-50 51 and over Up to 30 31-40 41-50 51 and over

Information regarding 
COVID-19

85 (23.5%) 61 (24.3%) 60 (23.0%) 58 (24.4%) 29 (16.9%) 23 (14.9%) 44 (19.4%) 71 (31.7%)

Professional support 42 (11.6%) 31 (12.4%) 41 (15.7%) 59 (24.8%) 25 (14.5%) 12 (7.8%) 14 (6.2%) 8 (3.6%)
Non-professional support 33 (9.1%) 37 (14.7%) 43 (16.5%) 30 (12.6%) 59 (34.3%) 50 (32.5%) 69 (30.4%) 69 (30.8%)
Working from home 201 (55.7%) 122 (48.6%) 117 (44.8%) 91 (38.2%) 59 (34.3%) 69 (44.8%) 100 (44.1%) 76 (33.9%)
  χ2 (9) = 35.39 P < .001 χ2 (9) = 38.24 P < .001
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A multiple hierarchical regression model was calculated 
for compliance with health guidelines. The model included 
knowledge about the virus, negative emotional reactions, 
and perceived susceptibility, while controlling for phase 
(0-Phase,1-Phase 2), gender (0-female, 1-male), and age 
group (as 3 binary variables; Table 5). The results show that 
phase, gender, and age explain about 21% of the variance in 
compliance with health guidelines, and that knowledge, 
negative emotional reactions, and perceived susceptibility 
add about another 19% to the explained variance. 
Compliance with health guidelines was higher in Phase 2, 
higher among female participants than among male partici-
pants, and higher among older participants than among 
younger participants. Beyond these background variables, 
compliance with health guidelines was higher in conjunc-
tion with greater knowledge and higher negative emotional 
reactions. Perceived susceptibility was unrelated to compli-
ance with health guidelines, and the interactions with phase 
were also unrelated.

Discussion

The present study took advantage of the context of the 
COVID-19 outbreak to examine age differences in negative 
emotional responses, compliance with health guidelines 
and knowledge during 2 phases of the COVID-19 epidemic 
(1 and 2 months post-lockdown). Our findings indicate that 
compliance with health guidelines and knowledge were sig-
nificantly higher in Phase 2 than in Phase 1. Compliance 
with health guidelines and knowledge about the virus were 
higher among participants over age 50. In Phase 1, compli-
ance with health guidelines was lowest among participants 
up to age 30, while in Phase 2 compliance with health 
guidelines was highest among participants over age 50. 
Negative emotional reactions were significantly higher in 
Phase 1 than in Phase 2. These reactions were higher among 
participants up to age 30 than among all other participants. 
One possible explanation for this differential compliance 
based on age is that restrictive measures have a greater 

economic risk and a lower potential health benefit for 
younger people than for older people. Hence, assuming that 
everyone is behaving rationally, younger people make much 
different risk-benefit calculations than older people.

The results of this study suggest that Israelis tend to 
conform to government regulations and exhibit a rela-
tively high level of trust in guidelines issued by the health 
authorities.22-25 The Ministry of Health and the media 
made major efforts to disseminate knowledge and guide-
lines to the general public, perhaps leading to an increase 
in knowledge between the first and second waves of the 
epidemic.22,26,27 Nonetheless, during Phase 1 younger 
people may not have internalized all the regulations. 
Indeed, younger people may have still felt that the virus 
was harmful only to older people and those with preexist-
ing conditions and thus felt less need to conform to the 
guidelines. With the rise in the level of knowledge and 
understanding about the virus and the rise in morbidity 
and mortality rates, all age groups demonstrated higher 
compliance to the guidelines during Phase 2.

The international health community and health institu-
tions have warned of the risk of exposure to the COVID-19 
virus, particularly among older people.6,7 In addition, the 
high compliance rate among the over 50 age group is liable 
to be related to the fact that the Ministry of Health and the 
media called upon people over the age of 60 to be especially 
cautious regarding social distancing.2 This high compliance 
rate can also be attributed to the high morbidity and mortal-
ity rates among this population group, particularly in nurs-
ing homes.28 Moreover, as time went by, more and more 
published research pointed to the vulnerability of older 
people as an at-risk population group.29,30

In our sample, negative emotional reactions were signifi-
cantly higher in Phase 1 than in Phase 2. In Phase 1, nega-
tive emotional reactions were higher among participants up 
to age 30 than among all other participants. Age group dif-
ferences in negative emotional reactions were not signifi-
cant in Phase 2. The reason negative emotional reactions 
were higher in Phase 1 may be related to the need to adapt 

Table 5.  Multiple Hierarchical Regression for Compliance With Health Guidelines.

Model 1 Model 2

  B (SE) β P-value B (SE) β P-value

Phase 0.65 (0.04) .39 <.001 0.57 (0.03) .35 <.001
Gender −0.27 (0.05) −.13 <.001 −0.13 (0.04) −.06 .002
Age group (31-40) 0.12 (0.05) .06 .015 0.14 (0.04) .07 .001
Age group (41-50) 0.20 (0.05) .11 <.001 0.21 (0.04) .11 <.001
Age group (51 and over) 0.37 (0.05) .19 <.001 0.40 (0.04) .20 <.001
Knowledge about the COVID-19 virus 0.44 (0.02) .36 <.001
Negative emotional reactions 0.21 (0.01) .29 <.001
Perceived susceptibility −0.01 (0.02) −.01 .938
Adj. R2 .207, P < .001 .405, P < .001
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to the new situation as well as to the rapid closing of shops, 
schools, and entertainment venues.12,13 These findings are 
supported by a study conducted in India in which young 
people between the ages of 20 and 40 reported higher levels 
of stress and fear than those between the ages of 40 and 61 
and those over age 61.31 One possible hypothesis to explain 
this finding is that older people exhibited more resilience 
than younger people because they had encountered more 
personal difficulties throughout their lives than younger 
people.32 In addition, during the COVID-19 pandemic, 
older adults in Israel were given stricter guidelines about 
social distancing as they were 1 of the first groups encour-
aged to stay home.26,27 These guidelines may have helped 
them feel more confident about their health, with the influ-
ence on their emotional state becoming evident over time. 
The significant impact of age (up to age 30) may stem from 
the fact that this group usually includes students, young 
couples, and parents of young children. These groups often 
do not have steady work or a solid financial situation, such 
that when workplaces and entertainment venues closed 
many of them found themselves without any income or 
forced to work from home.22 Working from home when 
one’s spouse and often one’s young children are also home 
is liable to arouse negative emotions, particularly in the 
presence of existential fears about one’s own health and the 
health of one’s loved ones.33 The notion that older adults are 
particularly vulnerable to the negative outcomes of COVID-
19 can generate considerable fear among older adults.34 Yet 
no differences in age emerged during Phase 2. Perhaps their 
sense of shock and chaos at the outbreak of the epidemic 
was followed by a gradual process of adjustment to the new 
situation, along with fears and concerns for their own wel-
fare and that of their loved ones.35

Limitations of the Study

This study has several limitations. First, most of the study 
participants were female. Furthermore, although this is a 
longitudinal study, the study findings cannot be directly 
extrapolated to other populations. Therefore, conclusions 
about directionality or causality in the relationships should 
be treated with caution, as should any generalization of 
these results. Another limitation is that the present study is 
based on participants’ self-report questionnaires. Moreover, 
the online design biased the sample toward populations that 
are digitally literate or have access to digital resources and 
those who may be more socially connected, at least virtu-
ally. Nevertheless, the online recruitment method helped us 
collect data from a diverse sample within a short time, given 
the restrictions on physical mobility due to the lockdown. 
Indeed, to the best of our knowledge this is the first web-
based longitudinal study from Israel examining insights 
regarding psychological well-being during the pandemic. 
Finally, due to the dynamic nature of the coronavirus the 

findings refer only to what happened at the particular time 
period examined. Future research should examine the 
impact of emotions at different times during the crisis and 
in other countries.

Conclusion

The COVID-19 pandemic is continuing to exert a major 
impact on the emotions and behavior of the Israeli public. Our 
findings indicate that negative emotional responses dimin-
ished from Phase 1 to Phase 2, while compliance with health 
guidelines and knowledge increased, particularly among par-
ticipants over age 50. In Phase 1, negative emotional reactions 
were highest among participants up to age 30, while their 
compliance with health guidelines was lowest.

Authors’ Contributions

I.L.: formulated the research design, wrote the study protocol and 
organized the study, coordinated the data collection, carried out 
the analysis, wrote the manuscript and approved the final submit-
ted manuscript.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: This 
research was supported by Oranim College of Education.

Ethical Approval

Before the research began, the Ethics Committee of Bar-Ilan 
University approved the study (Authorization No. 032003). All 
study data were stored safely, and only the researcher had access 
to the data. All personal data were coded so that the identities of 
the participants remained confidential.

Informed Consent

The participants gave their consent to participate in the study and 
were informed that any publications based on the data would not 
include identifying information.

ORCID iD

Inbar Levkovich  https://orcid.org/0000-0003-1582-3889

Availability of Data

The author has the research data, which is available upon request.

References

	 1.	 Liu Q, Luo D, Haase JE, et al. The experiences of health-care 
providers during the COVID-19 crisis in China: a qualitative 

https://orcid.org/0000-0003-1582-3889


Levkovich	 9

study. Lancet Glob Health. 2020;8: e790-e798. doi:10.1016/
S2214-109X(20)30204-7

	 2.	 Israeli Ministry of Health. Coronavirus disease 2019 (COVID-
19). 2020. Updated 2020. Accessed August 1, 2020. https://
govextra.gov.il/ministry-of-health/corona/corona-virus/

	 3.	 Davies NG, Klepac P, Liu Y, Prem K, Jit M, Eggo RM 
CMMID COVID-19 working group. Age-dependent 
effects in the transmission and control of COVID-19 epi-
demics. Preprint. Posted online May 3, 2020. MedRxiv. 
doi:10.1101/2020.03.24.20043018

	 4.	 Brooks SK, Webster RK, Smith LE, et al. The psychological 
impact of quarantine and how to reduce it: rapid review of 
the evidence. Lancet. 2020;95:912-920. doi:10.1016/S0140-
6736(20)30460-8

	 5.	 Garfin DR, Silver RC, Holman EA. The novel coronavirus 
(COVID-2019) outbreak: amplification of public health con-
sequences by media exposure. Health Psychol. 2020;39:355-
357. doi:10.1037/hea0000875

	 6.	 Gorrochategi MP, Munitis AE, Santamaria MD, Etxebarria 
NO. Stress, anxiety, and depression in people aged over 60 
in the COVID-19 outbreak in a sample collected in Northern 
Spain. Am J Geriat Psychiat. 2020;28:993-998. doi:10.1016/j.
jagp.2020.05.022

	 7.	 Shrira A, Hoffman Y, Bodner E, Palgi Y. COVID-19 related 
loneliness and psychiatric symptoms among older adults: 
the buffering role of subjective age. Am J Geriat Psychiat. 
2020;28:1200-1204. doi:10.1016/j.jagp.2020.05.018

	 8.	 Pieh C, Budimir S, Probst T. The effect of age, gender, 
income, work, and physical activity on mental health dur-
ing coronavirus disease (COVID-19) lockdown in Austria. 
J Psychosom Res. 2020;136:110186. doi:10.1016/j.jpsy-
chores.2020.110186

	 9.	 Allington D, Duffy B, Wessely S, Dhavan N, Rubin J. 
Health-protective behaviour, social media usage and conspir-
acy belief during the COVID-19 public health emergency. 
Psychol Med. Published online June 9, 2020. doi:10.1017/
S003329172000224X

	10.	 Palgi Y, Shrira A, Ring L, et al. The loneliness pandemic: lone-
liness and other concomitants of depression, anxiety and their 
comorbidity during the COVID-19 outbreak. J Affect Disord. 
2020;275:109-111. doi:10.1016%2Fj.jad.2020.06.036

	11.	 Murthy S, Gomersall CD, Fowler RA. Care for critically 
ill patients with COVID-19. JAMA. 2020;323;1499-1500. 
doi:10.1001/jama.2020.3633

	12.	 Ho CS, Chee CY, Ho RC. Mental health strategies to combat 
the psychological impact of COVID-19 beyond paranoia and 
panic. Ann Acad Med Singap. 2020;49:155-160.

	13.	 Rigotti T, De Cuyper N, Sekiguchi T. The corona cri-
sis: what can we learn from earlier studies in applied psy-
chology? Editorial. Appl Psychol Int Rev. 2020;69:1-6. 
doi:10.1111%2Fapps.12265

	14.	 Conner M, Norman P. Predicting Health Behavior: Research 
and Practice with Social Cognition Models. 2nd ed. Open 
University Press; 2005.

	15.	 Bolton CD, Sunil TS, Hurd T, Guerra H. Hispanic men and 
women’s knowledge, beliefs, perceived susceptibility, and 
barriers to clinical breast examination and mammography 
practices in south Texas colonias. J Community Health. 
2019;44:1069-1075. doi:10.1007/s10900-019-00682-1

	16.	 Rossi R, Socci V, Talevi D, et  al. COVID-19 pandemic 
and lockdown measures impact on mental health among 
the general population in Italy. An N= 18147 web-based 
survey. Preprint. Posted online April 14, 2020. MedRxiv. 
doi:10.1101/2020.04.09.20057802

	17.	 Ueda M, Stickley A, Sueki H, Matsubayashi T. Mental 
health status of the general population during the COVID-
19 pandemic: a cross-sectional national survey in 
Japan. Preprint. Posted online May 30, 2020. MedRxiv. 
doi:10.1101/2020.04.28.20082453

	18.	 Huang Y, Zhao N. Generalized anxiety disorder, depressive 
symptoms and sleep quality during COVID-19 outbreak in 
China: a web-based cross-sectional survey. Psychiatry Res. 
2020;288:112954. doi:10.1016/j.psychres.2020.112954

	19.	 Moghanibashi-Mansourieh A. Assessing the anxiety level of 
Iranian general population during COVID-19 outbreak. Asian 
J Psychiatr. 2020;51:102076. doi:10.1016/j.ajp.2020.102076

	20.	 Klein EM, Brähler E, Dreier M, et al. The German version of 
the Perceived Stress Scale—psychometric characteristics in a 
representative German community sample. BMC Psychiatry. 
2016;16:159. doi:10.1186/s12888-016-0875-9

	21.	 Gustavsson J, Beckman L. Compliance to recommendations 
and mental health consequences among elderly in Sweden 
during the initial phase of the COVID-19 pandemic—a cross 
sectional online survey. Int J Environ Res Public Health. 
2020;17:5380. doi:10.3390/ijerph17155380

	22.	 Shinan-Altman S, Levkovich I, Tavori G. Healthcare utiliza-
tion among breast cancer patients during the COVID-19 out-
break. Palliat Support Care. 2020;18:385-391. doi:10.1017/
S1478951520000516

	23.	 Werner P, Goldberg S, Mandel S, Korczyn AD. Gender 
differences in lay persons’ beliefs and knowledge about 
Alzheimer’s disease (AD): a national representative study 
of Israeli adults. Arch Gerontol Geriatr. 2013;56:400-404. 
doi:10.1016/j.archger.2012.11.001

	24.	 Gesser-Edelsburg A, Cohen R, Hijazi R, Shahbari NA. 
Analysis of public perception of the Israeli government’s 
early emergency instructions regarding COVID-19: 
online survey study. J Med Internet Res. 2020;22:e19370. 
doi:10.2196/19370

	25.	 Shinan-Altman S, Levkovich I. COVID-19 precautionary 
behavior: the Israeli case in the initial stage of the outbreak. 
BMC Public Health. 2020; 20:1718. doi:10.1186/s12889-
020-09818-8

	26.	 Levkovich I, Shinan-Altman S. Impact of the COVID-19 pan-
demic on stress and emotional reactions in Israel: a mixed-
methods study. International Health. Published online May 
2020. https://doi:10.1093/inthealth/ihaa081

	27.	 Cinelli M, Quattrociocchi W, Galeazzi A, et  al. The covid-
19 social media infodemic. Preprint. Posted online March 10, 
2020. arXiv:2003.05004. doi:10.1038/s41598-020-73510-5

	28.	 Bergman YS, Cohen-Fridel S, Shrira A, Bodner E, Palgi Y. 
COVID-19 health worries and anxiety symptoms among 
older adults: the moderating role of ageism. Int Psychogeriatr. 
Published online June 2020. doi:10.1017/S1041610220001258

	29.	 Yang J, Zheng Y, Gou X, et al. Prevalence of comorbidities 
and its effects in patients infected with SARS-CoV-2: a sys-
tematic review and meta-analysis. Int J Infect Dis. 2020;94: 
91-95. doi:10.1016/j.ijid.2020.03.017

https://govextra.gov.il/ministry-of-health/corona/corona-virus/
https://govextra.gov.il/ministry-of-health/corona/corona-virus/
https://doi:10.1093/inthealth/ihaa081


10	 Journal of Primary Care & Community Health ﻿

	30.	 Meredith LW, Hamilton WL, Warne B, et al. Rapid implementa-
tion of real-time SARS-CoV-2 sequencing to investigate health-
care-associated COVID-19 infections. Preprint. Posted online 
May 14, 2020. MedRxiv. doi:10.1101/2020.05.08.20095687

	31.	 Doshi D, Karunakar P, Sukhabogi JR, Prasanna JS, Mahajan 
SV. Assessing coronavirus fear in Indian population using the 
fear of COVID-19 scale. Int J Ment Health Addict. Published 
online May 2020. doi:10.1007/s11469-020-00332-x

	32.	 García-Fernández L, Romero-Ferreiro V, López-Roldán PD, 
Padilla S, Rodriguez-Jimenez R. Mental health in elderly 
Spanish people in times of COVID-19 outbreak. Am J Geriatr 
Psychiatry. 2020;28:1040-1045.

	33.	 Buzzi C, Tucci M, Ciprandi R, et  al. The psycho-social 
effects of COVID-19 on Italian adolescents’ attitudes and 
behaviors. Ital J Pediatr. 2020;46:1-7. doi:10.1186/s13052-
020-00833-4

	34.	 Li Q, Guan X, Wu P, et  al. Early transmission dynam-
ics in Wuhan, China, of novel coronavirus-infected pneu-
monia. N Engl J Med. 2020;382:1199-1207. doi:10.1056/
NEJMoa2001316

	35.	 Wang C, Pan R, Wan X, et  al. A longitudinal study on the 
mental health of general population during the COVID-19 
epidemic in China. Brain Behav Immun. 2020;87:40-48. 
doi:10.1016/j.bbi.2020.04.028


