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Abstract

Background: The first COVID-19 case was reported in December 2019 in China. The number of infected cases increased rapidly,
and COVID-19 became a public health issue worldwide. The high transmission rate and global spreading of COVID-19 caused public
anxiety and may lead to unfavorable effects on psychological health.
Objectives: This study evaluated the COVID-19 impact on the public anxiety, knowledge, and behavior of Iranians.
Methods: We used a web-based cross-sectional survey and collected data from 1627 volunteers. Demographic information, anxiety
self-reporting, Generalized Anxiety Disorder 7-Item Scale (GAD-7), and COVID-19–related knowledge were evaluated.
Results: Among the participants, the dominant GAD-7 score was mild, and the self-reporting level of anxiety was 5.28/10. Women
and younger people reported higher anxiety than men and older groups. Further, 69.76% of participants had good knowledge, and
among them, the level of education had a positive effect on knowledge, while sex and age did not have any effect. Social media and
applications were the most common source of information.
Conclusions: Our study showed that Iranians’ anxiety was at the medium level, and their high knowledge level about COVID-19
could affect this reduction; however, we should not ignore that less anxiety makes the matter less essential.
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1. Background

SARS and MERS-CoV are 2 members of the coron-
avirus family, causing 2 large-scale pandemics in the last
2 decades (1). Four other coronaviruses are also associ-
ated with human respiratory diseases (2). SARS resulted in
more than 8000 cases in 26 countries in 2003, and the last
threatening member of this family, MERS-CoV, has caused
866 deaths out of 2519 patients since September 2012 (3, 4).
On 12 December 2019, the first infected patient with a new
member of the coronavirus family (COVID-19) was hospital-
ized in China (5). It was suggested that the outbreak was as-
sociated with a seafood market in Wuhan (6). As of March
5, 2020, COVID-19 has resulted in 95 609 human infections
and 3287 deaths in China and 85 other countries and terri-
tories (7).

COVID-19 is still evolving, and it is too early to predict
the outcome of this outbreak. It was shown that 2 fea-
tures, including low pathogenic and high transmissibil-

ity (about 2%-3% fatality rate), make this new virus distinct
from other members of its family (8, 9). Iran is one of the
countries that has encountered increasing cases over the
outbreak and subsequently more mortality. As of March 5,
2020, COVID-19 has caused 2922 human infections and 92
deaths in Iran (7).

This news can induce significant psychological stress,
which may lead to unfavorable effects on psychological
health (7). Some studies have investigated the conse-
quences of stress in the aftermath of MERS (10-12), but few
studies have been conducted on the stress in such concern-
ing events, especially in this pandemic (13). Otherwise, as-
sessing the knowledge and behavior of the public is a valu-
able approach for handling such critical situations, as well
as providing baseline data for scientists to manage disease
notifications and further interventions (14, 15).
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2. Objectives

The aim of this study was to evaluate the knowledge
of the Iranian community and explore the degree of their
stress or anxiety levels during the current COVID-19 pan-
demic in Iran.

3. Methods

3.1. Study Design and Data Collection

Because of the quarantine measures, the possibility of
disease transmission through paper questionnaires, and
the inability to distribute the questionnaire throughout
the country, a web-based electronic questionnaire was de-
signed using online software and made available to the
public through social media (WhatsApp and Instagram).
The participants included all people of different ages and
educations. Data were compiled over 60 hours (1 March
2020 to 4 March 2020) during the outbreak of COVID-19
in Iran. Participation in this study was voluntary, and the
identification of participants was not recorded anywhere
on the questionnaire.

3.2. Questionnaire and Data Processing

At the beginning of our questionnaire, the purpose of
the study was explained completely. The term “corona” was
used instead of “COVID-19” and the term “coronavirus” in-
stead of “COVID-19” because of their common use for this
infection in the local community. This questionnaire was
available online for 1 month.

This questionnaire had 3 different parts. The first part
of the survey was the demographic data of the partici-
pants, including sex, age, education level, province of res-
idence, income class, and the history of high-risk diseases.
Also, we asked them 3 questions about their history of
COVID-19 infection (16).

The second part of the survey consisted of anxiety and
stress questions. We asked 3 questions about participants’
stress, and then we provided the Generalized Anxiety Dis-
order 7-Item Scale (GAD-7) (17). Each item was coded (0-3),
showing different kinds of anxiety, and the responses were
summited to calculate the total score. The GAD-7 scores
were categorized originally (i.e., 0 - 4 = minimal anxiety, 5
- 9 = mild anxiety, 10 - 14 = moderate anxiety, and > 14 = se-
vere anxiety) (18). We asked 1 question about participants’
habit changes.

In the third part of the questionnaire, the previously
published studies about MERS were partially used, and
then the questions were adapted according to the infor-
mation and recommendations of the World Health Or-
ganization (WHO) about virus transmission, symptoms,

signs, prognosis, and treatment (19, 20). The question-
naire included 13 “yes/no” or “I don’t know questions” and
5 multiple-choice questions, followed by 3 questions about
their previous knowledge, source of information, and the
level of their knowledge regarding the coronavirus. Knowl-
edge scores ranged from 0 to 33 and (cutoff < 22, accept-
able knowledge and≥ 22, good knowledge) (19). The ques-
tions, both in Farsi and English versions, are attached in
the appendix (as simple tables).

3.3. Data Analysis

Coded data were analyzed using SPSS version 22, and
forms with considerable missing data were excluded. De-
scriptive statistics were used to describe the quantitative
and categorical variables. Continuous variables were ex-
pressed as mean ± SD, and the results were analyzed by t-
test at the significant level of P≤0.05 to compare different
factors in different groups.

4. Results

4.1. Demographic Characteristics of Participants

Initial data showed that 3130 people viewed the ques-
tionnaire and 1627 answered the questions completely (we
only consider complete forms). The mean time to answer
the questions was 7.23 minutes (data not shown). The de-
mographic characteristics showed that 595 (36.57%) partic-
ipants were males and 1032 (63.43%) were female (Table 1).
Table 1 also illustrates that most of the participants were
aged 20 - 40 years old (68.35%), and 49.78% of them had as-
sociate and bachelor’s degrees. The income information
showed that most of the participants were middle class
(1121 subjects [68.90%]).

There were only 343 patients with high-risk diseases
(eg, immune deficiency diseases [2.70%], cardiovascular
diseases [4.0%], renal diseases [2.33%], pulmonary diseases
[4.17%], cancers (1.04%), and diabetic diseases [3.0%]). In-
formation about the province of residence showed that
most of the participants were from Fars Province (n = 953;
58.53%), followed by Tehran (9.88%), Esfahan (4.80%), and
West Azerbaijan (2.95%) provinces (data not shown).

Moreover, only 0.43% of our participants had COVID-19,
and only 14.28% of them had diagnostic tests. Overall, 30
cases (1.84%) had laboratory tests, and 23 cases (1.41%) were
in contact with a COVID-19–infected case (Table 2).

4.2. Anxiety Levels of Participants

According to participants’ self-reporting results, 5.28
± 2.74 expressed concern about the infection (the total
score was 10, the least score was 9 [4.72%], and the highest
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Table 1. Demographic Characteristics of Participants

Variables No. (%)

Sex (n = 1627)

Male 595 (36.57)

Female 1032 (63.43)

Age (n = 1627)

10 - 20 67 (4.12)

20 - 40 1112 (68.35)

40 - 60 370 (22.74)

> 60 78 (4.79)

Education level (n = 1627)

High school diploma & less 417 (25.63)

Associate & bachelor’s degrees 810 (49.78)

Master’s degree & more 400 (24.59)

Income class (n = 1627)

Lower 471 (28.95)

Middle 1121 (68.90)

Upper 35 (2.15)

Table 2. Number and Present of COVID-19 Distribution (n = 1627) a

Yes No

Affected by the virus 7 (0.43) 1620 (99.57)

Had diagnostic tests 30 (1.84) 1597 (98.16)

Contact with a COVID-19-infected case 23 (1.41) 1604 (98.59)

a Values are expressed as No. (%).

score was 5 [20.51%]). In addition, their worry about fam-
ily infection was 6.71 ± 2.84 out of 10 (the least score was 2
(3.4%), and the highest score was 10 [26.6%]; Figure 1). GAD-
7 showed that the mean GAD-7 score was 8.22 ± 4.82 (total
score = 21), and 39.6% of respondents reported mild anx-
iety (score = 5 - 9), 19.7% stated moderate anxiety (score =
10-14), and 14.7% reported severe anxiety (score > 14; Figure
1). The results of the comparison between different groups
showed that younger people were more worried about get-
ting COVID-19 (P < 0.0001), while their GAD-7 scores did not
show any significant difference with older people. Women
were more concerned than men (this difference was not
significant), and changing their habits was more tangible
than men (P < 0.003). Participants with high-risk diseases
showed higher levels of anxiety (GAD-7) than healthy con-
trols (P < 0.0001).

4.3. Knowledge Levels of Participants

Participants’ previous knowledge about the coron-
avirus family was high, and the result showed that only

0.5% of them did not know this virus before its outbreak
in Iran. The main sources of their knowledge were social
application (61.9%), social media (41.67%), the Ministry of
Health and the World Health Organization (WHO; 41.18%),
other information sources (18.44%), and colleagues (16.53%;
Figure 2).

Participants’ self-reporting results showed that their
information level was about 3.28± 1.05 (total score = 5); as-
sessing the 33 score questionnaire showed that the mean
of knowledge was 22.84 ± 3.92; 69.76% (24.87 ± 2.01) of
them had good knowledge (more than the cutoff point)
and 30.17% (18.14 ± 3.16) of them had a knowledge level of
lower than the cutoff point (Figure 2). The results of the
comparison at the 0.05 significant level between different
groups showed that sex and age did not affect participants’
knowledge (as the P-value of the Levene test is greater than
0.05), but higher education increased the knowledge level
(Table 3).

5. Discussion

The COVID-19 outbreak is one of the most important
threats to international public health these days (21). Ac-
cording to the announcements of the Ministry of Health
and WHO regarding COVID-19 in Iran (7), we saw that 0.43%
of our participants had been infected by the virus (2 in Fars,
2 in Alborz, 1 in Esfahan, 1 in Sistan and Baluchestan, and 1
in Hamadan provinces) and only one of them (Alborz) had
done diagnostic tests (Table 2).

The pandemic can adversely affect the community
with tremendous public anxiety in the affected countries
and increase psychological distress (22). Regarding SARS
and MERS outbreaks, studies have shown that depressive
disorders and post-traumatic stress disorder (PTSD) were
the most prevalent long-term psychological conditions
(23, 24). The current study on 1627 participants showed
that Iranian self-reporting anxiety was not very high, and
their anxiety about their families’ health was higher. Some
other studies during the disease outbreak have shown
more anxiety; for instance, in a study in china, the author
identified a major mental health burden of the public dur-
ing this pandemic (25).

We used GAD-7 as an anxiety baseline and saw that most
people in our community were at a low level of anxiety, and
COVID-19 could be the main reason for their nowadays anx-
iety. Interestingly, the level of baseline stress was higher in
people with underlying diseases, but their anxiety about
COVID-19 was not more than that of the others (Table 4).

Men and women reported different reactions to stress;
women showed more stress than men, though the dif-
ference was not significant. Women could manage their
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Figure 1. COVID-19–induced anxiety data. (A) The level of anxiety for self-infection. (B) The level of anxiety for family infection. (C) Generalized Anxiety Disorder 7-Item Scale
anxiety level.

Table 3. Correlation Between Information and Knowledge Level About COVID-19 with Demographic Characteristics

Variables Self-reporting About Information (1 - 5) (Mean ± SD) Knowledge Score (0 - 33) (Mean ± SD)

Sex

Male 3.30 ± 1.09 22.70 ± 3.99

Female 3.27 ± 1.02 22.91 ± 3.88

Age (y)

10 - 20 & 20 - 40 3.29 ± 1.03 22.77 ± 3.98

40 - 60 & > 60 3.27 ± 1.10 23.00 ± 3.76

Education level

High school, diploma, & less 3.23 ± 1.13 21.39 ± 4.25 a

Associate & bachelor’s degrees 3.28 ± 1.04 23.13 ± 3.76

Master’s degree & more 3.35 ± 0.98 23.77 ± 3.47

a Correlation is significant at the 0.0001 level (2-tailed).
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Figure 2. Findings about COVID-19 information. (A) Information accessed resources. (B) The level of self-reporting about information. (C) Knowledge score.

Table 4. Correlation Between the Stress Level and Demographic Characteristics About COVID-19

Self-reporting Anxiety About Infection GAD-7 Habits Change (0 -
7) (Mean ± SD)

Self (0 - 10) (Mean
± SD)

Family (0 - 10)
(Mean ± SD)

Score (Mean ± SD) Minimal % (< 5) Mild % (5 - 10) Moderate % (10 - 15) Severe % (> 15)

Sex

Male 4.91 ± 2.75 6.44 ± 2.93 7.81 ± 4.94 30.50 37.40 18.50 12.60 5.11 ± 2.02 a

Female 5.49 ± 2.72 6.76 ± 2.78 8.46 ± 4.74 22.60 41.00 22.70 13.70 5.40 ± 1.75

Age (y)

10 - 20 &
20 - 40

5.45 ± 2.80 6.92 ± 2.83 8.37 ± 4.83 25.20 39.50 21.20 14.00 5.25 ± 1.86

40 - 60 &
>60

4.82 ± 2.82 b 6.14 ± 2.78 7.84 ± 4.78 28.50 40.20 21.10 11.20 5.40 ± 1.78

High-risk disease

Yes 5.48 ± 2.61 6.76 ± 2.76 9.28 ± 5.15 22.40 33.30 24.50 20.60 5.43 ± 1.85

No 5.24 ± 2.76 6.70 ± 2.85 8.05 ± 4.74 b 26.60 40.70 20.50 12.10 5.27 ± 1.76

Abbreviation: GAD-7, Generalized Anxiety Disorder 7-Item Scale.
a Correlation is significant at the 0.005 level (2-tailed).
b Correlation is significant at the 0.0001 level (2-tailed).

stress and change their useful habits more than men. Find-
ings represented that 0.01% of our population had diag-
nostic, of whom 56% were women (data not shown). An-
other point about this study is that our younger group (10
- 20 and 20 - 40 years old) had more stress than our older
group (40 - 60 and more than 60 years old; Table 4). For
better understanding, we examined information sources
of these 2 categories and found that the younger people
used social networks more than the older group. These net-
works can contain inaccurate information, which may con-

tribute to their increased anxiety. Younger people, on the
other hand, are more likely to be in the community than
the elder; thus, they are more likely to be infected with the
virus. This may be another important factor, though we did
not ask questions about their jobs. In agreement with our
results, another study in China showed that young people
reported a higher prevalence of depressive symptoms than
the elder (25).

Results showed that given the increasing popularity of
information through various media such as WhatsApp, TV,
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and creditable websites, using “global village” is a good
example of the world. These extensive communications
greatly enhanced previous knowledge about the newest
infectious disease; thus, 99.95% of our participants were
aware of COVID-19 before its outbreak in our country. This
widespread use of the internet among all groups of peo-
ple in society is shown in Figure 2. Similar to our findings,
other studies stated that participants usually obtained in-
formation about infectious diseases through the internet
and watching TV (19, 26). In this regard, the generalized
spread of the disease in the world and the high rate of
transmission might have increased public attention and
knowledge about this pandemic.

The present study showed that the majority of partic-
ipants (69.78%) had sufficient knowledge (more than the
cutoff point) about the disease; however, most of them
underestimated their knowledge, and they gave average
scores to their literacy and information (~ 3.3). Another
contributing factor to improving information is the ed-
ucation level; our study showed that people with higher
education had more accurate information than the other
group (Table 3). It may also be interesting to note that
high-educated participants are more concerned with med-
ical news broadcasts than other participants. We should
note that one of the limitations of our study is that it was
a web-based survey, and we could not consider all groups
of people; however, according to our country’s statistics,
more than 72.8 % of Iranians have access to social networks.
The people who accessed this questionnaire through social
networks have high social connections, and it is very likely
that they have come across a lot of information about this
disease, which is one of the limitations of this project as
well.

5.1. Conclusions

Iranians’ anxiety was at a medium level, and their anxi-
ety about their families was more. According to the knowl-
edge level assessment, Iranians had a high knowledge level
(69.76%), and this level of people’s knowledge about COVID-
19 and its preventive measures could be effective in reduc-
ing their anxiety compared to similar previous outbreaks.
Although this level of anxiety can help the psychological
health of the community, it may have some adverse effects
and cause the public to ignore this major dilemma and re-
duce their compliance with health tips.

Supplementary Material

Supplementary material(s) is available here [To read
supplementary materials, please refer to the journal web-
site and open PDF/HTML].
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