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Abstract

Background: It has been determined that the coronavirus disease 2019 (COVID-19) pandemic needs social
distancing and proper measures to prevent its spreading. This study aimed to determine COVID-19 knowledge,
attitude, and practice among Sari Birth Cohort (SBC) members.

Methods: In this cross-sectional study linked to the SBC in north of Iran, mothers living in Sari and its suburbs from
March 28 to April 8, 2020 were evaluated. The measurement tool was an online researcher-made, self-reported
knowledge, attitude, and practice questionnaire related to COVID-19.

Results: In total, 1449 mothers with a mean age of 31.51 ± 5.73 years participated. Of them, 82.4% had good
knowledge (98.6% in healthcare workers and 79.2% in housewives, p = 0.000). Most of them were worried about
spread of the disease in the country (97.4%) and agreed that COVID-19 will finally be successfully controlled around
the world (72.2%). Sleep disturbance was reported in 42.7% of mothers. Eighty-eight percent of cases wore masks
and gloves when leaving home, 99.4% washed their hands frequently while 12.9% went to any crowded places.
People with better knowledge followed safer practices (p = 0.000) and were more worried about the spread of the
disease in the country and infection (among themselves and their first-degree relatives) (p = 0.000).

Conclusions: Most of the SBC members had a good level of knowledge about COVID-19 but were worried about a
long-term pandemic period. They also had good practices regarding the prevention of the disease.
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Background
Last decade witnessed the outbreak of many life-
threatening infectious diseases including MERS (Middle
East Respiratory Syndrome), Ebola, SARS (Severe Acute
Respiratory Syndrome) and more recently, COVID-19
(Coronavirus Infectious Disease-19) which is associated
with SARS-CoV2 [1]. COVID-19 infection was first re-
ported in Wuhan, China in December 2019, and is

spreading around the world with approximately 125,436,
255 confirmed cases and over 2,756,767 deaths as of
March 25, 2021 and infects both adults and children
with different clinical characteristics [2–4]. Hence, the
World Health Organization (WHO) declared it a new
pandemic [5].
The reported mortality rate varies in different coun-

tries and also in different regions within, but WHO data
on the cumulative number of deaths to March 3, 2021
estimated globally a 5.6% mortality rate of COVID-19
infection [6]. Significant efforts have been made to de-
velop therapeutic interventions against the coronavirus
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infection. The current approach to coronavirus disease
management is unclear and sometimes disorganized, but
mainly focuses on supportive care [7].
The COVID-19 infection, as an airborne high conse-

quence of infectious disease, has an incubation period of 0
to 14 days [7]. The symptoms range from mild to severe
complications including fever, cough, shortness of breath,
pneumonia and respiratory, hepatic, gastrointestinal, renal,
cutaneous and neurological complications and finally
death occurs in severe cases [7–11]. The key principles for
COVID-19 prevention are to identify potential cases as
soon as possible, prevent transmission of the infection to
other people and avoid direct contact with respiratory
secretions and isolating the patients [12].
This novel pandemic needs global attention and coor-

dinated response to the rapidly changing messages about
public health and immediate actions to minimize the
risk of infection and spread of the virus [13]. Since it is
known that COVID-19 may be transmitted even from
asymptomatic cases, the risk is multiplied [14]. Commu-
nicable disease control is a public health priority [15]
and epidemiological studies are necessary for monitoring
the public response to the emerging crisis, as well as
prevention and control of the spread of the disease [16].
Identifying public health problems and related factors
may also help decision-makers take appropriate mea-
sures to improve individual or community health and
make the proper planning and public policies [17]. Since
a better knowledge and understanding about this new
human challenge may be presently insufficient, many
guidelines are released through local governments and/
or WHO, to help countries maintain essential health ser-
vices during the COVID-19 pandemic. Knowledge, as an
essential predictor of attitudes and behaviors, cause ad-
vancing intervention strategies to promote the public’s
precautionary behaviors in the context of the COVID-19
pandemic [18]. It is well-known that confused compre-
hension and negative attitudes may cause unnecessary
worry and anxiety about emerging communicable dis-
eases. Excessive panic would likely aggravate the epi-
demic [17]. Proper knowledge, attitude, and practices
can play an important role in prevention and control of
the diseases [19]. Collective engagement of people in
preventive behaviors such as practicing personal hygiene
and maintaining social distance, prevention of the dis-
ease spread is possible and morbidity and mortality rates
decrease [18].
To our knowledge, few studies have assessed the gen-

eral public knowledge on this novel coronavirus and
awareness of its prevention and management in the
Iranian population. Knowledge, attitudes and practices
of mothers has a key role for prevention and control of
the diseases, especially communicable ones. Therefore,
this study aimed to assess the knowledge, attitudes and

practices of Sari Birth Cohort (SBC) mothers in north of
Iran, and its related factors, in the early weeks following
the outbreak of the global epidemic. We focused on the
role of health literacy and other psychosocial health de-
terminants in understanding risks for COVID-19 and
performing preventive behaviors.

Methods
Setting and participants
The 2017 Sari Birth Cohort (SBC) is an ongoing, multi-
disciplinary, longitudinal study linked to multicenter
Persian birth cohort running in 5 different provinces of
Iran (Sari, Isfahan, Yazd, Semnan, and Rafsanjan cities).
It takes its subjects from currently pregnant women liv-
ing in Sari city and rural areas in Mazandaran province
in north of Iran. The SBC aims to investigate the impact
of socioeconomic status, lifestyle, diet, occupational and
environmental exposures before and during pregnancy
and also during early life, on some major health con-
cerns in their ongoing child. By the end of the study, to-
tally 3000 mother-child pairs are expected to be
included, and the offspring would be followed up for at
least 10 years of age. To date, 2800 mothers have been
registered in the SBC.

Study design
In this cross-sectional survey, which was linked to the
SBC study, knowledge, attitudes and practices (KAP) of
SBC members were evaluated from March 28 to April 8,
2020, a few weeks after the COVID-19 pandemic began
in Mazandaran province, in northern Iran and almost at
the same time as the New Year holidays in Iran.

Measures
A self-administered researcher-made online questionnaire
in Persian language was offered to the SBC members via a
link to their WhatsApp and/or Telegram accounts (Add-
itional files, English questionnaire). Within 1 week, follow
up contact was performed, and a reminder message was
sent to non-responders.
The questionnaire consisted of two demographic and

KAP questions and was developed based on scientific
articles and guidelines for clinical and community man-
agement of COVID-19 [13, 20, 21] with a total of 41
questions regarding COVID-19: 4 demographic, 3 dis-
ease history, 14 knowledge, 7 attitude and 13 practice
questions (Accessory files).
In the knowledge questionnaire, the mothers’ source

of information about COVID-19 and their knowledge
about the disease transmission routes, prevention, symp-
toms and treatment options were asked on a true/false
basis with an additional “I don’t know” option. A correct
answer was assigned one point and an incorrect/un-
known answer was assigned zero point. The total
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knowledge score ranged from 0 to 13 scores and was
categorized from poor (score 0–3), average (score 4–8)
and good (score 9–13) levels.
Attitudes towards COVID-19 were measured by 7

questions concerning the prevalence of the disease
throughout the world, the country, first-degree relatives,
sleep disturbance and the perceived severity of the
disease.
For the assessment of practices, questions had scores

between − 2 to + 2 points, with higher points for more
important protective behaviors and lower points for
more risky actions. Poor practice referred to a total score
of 0 to 8 and good practices were described as a total
score of 1 to 12.
An expert panel consisting of an epidemiologist, an in-

fectious disease subspecialist, a pediatrician and a biostat-
istics specialist approved the validity of the questionnaire.
In a test-retest, the Cronbach’s alpha coefficient was 0.71
in our sample, indicating acceptable internal consistency
[22]. The ethics committee of Mazandaran University of
Medical Sciences approved the study protocol (Ethical
code: IR.MAZUMS.REC.1399.7354) and consent for pub-
lication was obtained from all participants.

Statistical analysis
Descriptive statistics (mean ± SD, frequency and percent-
age) were used for all patient characteristics and survey
responses. Frequency of correct knowledge, attitudes
and practices were described. Chi-square test was used
for knowledge scores, attitudes and practices according
to demographic characteristics. Data was analyzed by
SPSS software, version 16.0 and p values less than 0.05
were considered to be statistically significant. Missing
data were not included in analysis.

Results
A total of 1708 questionnaires were sent to the mothers of
SBC from March 28 to April 8, 2020, and 1449 members
completed them (response rate = 84.8%). The mean age of
the responders was 31.51 ± 5.73 years (range: 18–90 years
old). Majority of the mothers were aged between 27 to 36
years (867, 62.6%) and 67.4% were housewives (967 cases).
None of the mothers were illiterate and 59.1% (850
mothers) held a Bachelors’s degree or higher education
(Table 1). Ninety-one percent (1298 mothers) of them
lived in the urban areas. The baseline characteristics of
the respondents are presented in Table 1.
Two hundred mothers (13.8%) reported having COVID-

19 infection themselves or in their first-degree relatives
and about half of them (784, 54%) knew someone who
died from COVID-19 while 956 (66%) knew someone
who recovered from it. Results for each of the COVID-19
KAP questions are included in Tables 1 and 2. The re-
ported sources of information were television in

653(45.5%), social media in 515(35.9%), medical websites
in 198(13.8%), and friends or family members in 69 cases
(4.8%). Knowledge levels were good in 1189(82.4%), aver-
age in 241(16.6%) and poor in 13(0.9%) of the mothers
(Table 2).
Knowledge of younger mothers was significantly lower;

73.5% of mothers between 17 to 26 years had good know-
ledge, but 84.4% of mothers above 27 years had good
knowledge (p = 0.001) (Table 1). Knowledge of mothers
also differed according to their occupation: 98.6% of
healthcare or health-related workers had good knowledge,
while this level of knowledge was seen in 79.2% of home-
makers (p = 0.000) (Table 1). Mothers who lived in urban
areas had better knowledge than rural areas (83.4% vs
75%, p = 0.042). Good levels of knowledge were statisti-
cally higher among mothers with Bachelor’s degree or
above (87% vs 75.7%, p = 0.000) (Table 1).
The frequency of good level of knowledge was signifi-

cantly higher in mothers whose main source of informa-
tion was social media or medical websites compared to
television (86% vs 77.9%, p = 0.005). Interestingly,
mothers who knew someone who had died (86% vs
77.3%, p = 0.000) or recovered from COVID-19 (83.6%
vs 80%, p = 0.003) had a higher frequency of good level
of knowledge compared to others (Table 1).
Regarding attitudes, 1396(97.4%) mothers were wor-

ried about the spread of the disease in the country (A1),
1397(97.1%) were worried about becoming infected
themselves and/or their first-degree relatives (A5).
1044(72.2%) agreed that COVID-19 will finally be suc-
cessfully controlled around the world (A2), and sleep
disturbance (A6) was reported in 613(42.7%) mothers.
Participants’ sleep disturbance also varied according to
the family history of infection (Tables 1, 2).
The practice of mothers was good in 1317(90.9%) and

poor in 132(9.1%) mothers. Regarding high-risk practices
in recent days, only 184(12.9%) went to any crowded
places (P1), 54(3.8) had visited their family members
during the New Year holiday (P7), and 28(1.9%) had
traveled to other cities during the New Year holiday
(P8). Concerning protective actions, 1282(88.8%)
mothers had worn a mask or gloves when leaving home
(P2), 1421(99.4%) mothers washed their hands for 20 s
when arriving home (P3), and 1367(95.3%) disinfected
indoor surfaces and handles regularly (P4) (Table 2).
When asking “If you have symptoms of COVID-19,

where do you go first to diagnose it?”, 466(32.6)
responded going to the screening website of the univer-
sity or the Ministry of Health, and others preferred re-
ferring to a physician in a public or private setting
(Table 2). From a total of 470 employees, 333(70.9%)
were able to work remotely at home, 96(89.7%) were
teachers or held academic positions and 32(43.8%) were
healthcare workers who could work remotely at home.
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Table 2 Knowledge, attitude and practice of Sari birth Cohort members about COVID-19
Questions Options (Each correct answer

(bolded), had 1 point), total
score: 13

Frequency Percent

Knowledge

K1. Which of the following is the main source of your information
about the disease?

1. Newspaper 0 0.0

2. Television 653 45.5

3. Medical web sites (WHO, etc.) 198 13.8

4. Social media such as Telegram,
WhatsApp and Instagram

515 35.9

5. Family and friends, Colleagues, etc 69 4.8

K2. The main clinical symptoms of COVID-19 are fever, fatigue,
dry cough, and myalgia

1. True 1345 93.7

2. False 30 2.1

3. I don’t know 61 4.2

K3. Unlike the common cold, nasal congestion, runny nose, and
sneezing are less common in persons infected with the
COVID-19 virus

1. True 967 67.6

2. False 106 7.4

3. I don’t know 358 25.0

K4. There is no effective cure for COVID-2019, but early symptomatic
and supportive treatment can help most patients recover from
the infection

1. True 1151 80.3

2. False 21 1.5

3. I don’t know 261 18.2

K5. Not all persons with COVID-19 will develop to severe cases. Only
those who are elderly, have chronic illnesses, and are obese are more
likely to be severe case

1. True 1320 91.9

2. False 32 2.2

3. I don’t know 85 5.9

K6. Contact with domestic/wild animals would result in the infection
by the COVID-19 virus

1. True 674 47.1

2. False 339 23.7

3. I don’t know 419 29.3

K7. Persons with COVID-19 can be carrier just when they have fever 1. True 108 7.5

2. False 1024 71.2

3. I don’t know 306 21.3

K8. The COVID-19 virus spreads via respiratory droplets of infected
individuals

1. True 1265 88.1

2. False 62 4.3

3. I don’t know 109 7.6

K9. Ordinary persons can wear general medical masks to prevent
the infection by COVID-19

1. True 964 67.2

2. False, 361 25.2

3. I don’t know 109 7.6

K10. It is necessary for children and infants to take measures to prevent
the infection by the COVID-19 virus

1. True 1390 96.9

2. False, 13 0.9

3. I don’t know 31 2.2

K11. To prevent the infection by COVID-19, individuals should avoid
going to crowded places such as train stations and avoid taking
public transportations

1. True 1417 98.8

2. False 6 0.4

3. I don’t know 11 0.8

K12. Isolation and treatment of COVID-19 infected people are effective
ways to reduce the spread of the virus

1. True 1407 97.9

2. False 7 98.4

3. I don’t know 23 1.6

K13. People who have contact with someone infected with the
COVID-19 virus should be immediately quarantine for 14 days

1. True 1308 91.3

2. False 41 2.9

3. I don’t know 84 5.9

K14. Smokers and addicted people can infect with the coronavirus
infection

1. True 802 55.9

2. False 240 16.7

3. I don’t know 392 27.3

1. I don’t know 316 22.0

Attitudes Options
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Table 2 Knowledge, attitude and practice of Sari birth Cohort members about COVID-19 (Continued)
Questions Options (Each correct answer

(bolded), had 1 point), total
score: 13

Frequency Percent

Knowledge

A1. Are you worried about the spread of the disease in the country? 1. Agree 1396 97.4

2. Disagree 38 2.6

A2. Do you agree that COVID-19 will finally be successfully controlled around
the world?

1. Agree 1044 72.7

2. Disagree 73 5.1

3. I don’t know 319 22.2

A3. Do you have confidence that Iran can win the battle against the COVID-19 virus? 1. Agree 835 58.1

2. Disagree 173 12.0

3. I don’t know 429 29.9

A4. Do you think Iran will develop drug and vaccines sooner than other countries? 1. Agree 257 17.9

2. Disagree 522 36.3

3. I don’t know 658 45.8

A5. Are you worried about get infection in yourself and your family? 1. Agree 1397 97.1

2. Disagree 41 2.9

A6. Is your sleep disturbed with worrying about COVID-19? 1. Agree 613 42.7

2. Disagree 823 57.3

A7. In your opinion, which of the following options usually present with
coronavirus disease?

1. Mild or no symptoms 527 37.3

2. Moderate that requiring self-care and rest 614 43.5

3. Severe requiring hospitalization 190 13.5

4. fatal disease 81 5.7

Practices Options: Points in parentheses

P1. In recent days, have you gone to any crowded places? 1. Yes(−1) 184 12.9

2. No(+ 1) 1245 87.1

P2. In recent days, have you worn a face mask or gloves when leaving home? 1. Yes(+ 1) 1282 89.8

2. No(0) 145 10.2

P3. Do you wash your hands with soap or liquid hand washing for 20 s when
you enter house?

1. Yes(+ 1) 1421 99.4

2. No(− 1) 9 0.6

P4. Do you disinfect indoors surfaces and handles? 1. Yes(+ 1) 1367 95.3

2. No(−1) 67 4.7

4P5. If yes, with what solution? 1. chlorinated Bleaching liquids, 608 44.4

2. Alcohol based surface disinfectant solution 620 45.3

3. Ordinary alcohol 69 5.0

4. Industrial alcohol 22 1.6

4. handwashing or dishwashing liquids 51 3.7

P6. If yes, how many times a day 1. Once 602 44.3

2. twice 358 26.3

3. three times 151 11.1

4. more than 3 times a day 248 18.2

P7. Have you visited your family members during the New Year holidays? 1. Yes(−1) 54 3.8

2. No(+ 1) 1380 96.2

P8. Have you traveled to other cities during the New Year holidays? 1. Yes(−1) 28 1.9

2. No(+ 1) 1408 98.1

P9. Which of the following do you do to prevent contamination? 1. Avoid sick people 1. Yes(+ 1) 964 67.1

2. No(0) 472 32.9

2. Covering sneeze and cough 1. Yes(+ 1) 908 63.2

2. No(−1) 528 36.8

3. Not using public transportation 1. Yes(+ 1) 1023 71.2
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Fear of relatives’ infection was positive in 575(39.7%),
and fear of my infection in 217(15%) mothers (Table 2).
Table 2 summarized the practices participants per-
formed for their protection. People who had better
knowledge were more worried about the spread of the
disease in the country (97.8% of average and good know-
ledge scores were worried, compared to 36.4% in the
weak knowledge group, p = 0.000). Further, mothers with
average or good levels of knowledge were more worried
about the infection of themselves and their first-degree
relatives (97% vs 72.7%; p = 0.000) (Table 1). People who
had better knowledge, practiced better (p = 0.000), while
53.8% of poor knowledge people, practiced good (84.6%)
and 92.8% of mothers with moderate or good knowledge
levels followed safer practices. No statistically significant
association was found between attitudes and practices
among the participants (p > 0.05) (Table 1).

Discussion
This study was performed 6 weeks after the COVID-19
outbreak and critically affected the area in northern Iran.
The current study reports the knowledge, attitudes, and
practices (KAP) regarding the pandemic among the SBC
members. COVID-19 has created a global pandemic. It

is important to encourage the public to adopt precau-
tionary behaviors, which are based on a correct under-
standing of the epidemic and the appropriate responses
necessary among people [17]. Many studies have evalu-
ated the various levels of KAP about the COVID-19 out-
break showing good levels of knowledge among
participants [13, 16, 20, 21]. Social media and global net-
works have been used in various health applications and
improve people’s knowledge during pandemics [23].
In this study, most of the mothers had acceptable level

of knowledge which may be affected by their age, occu-
pation, location, educational status, and their main
source of information. Respondent’s age, occupation,
and education level were related to the knowledge level
of COVID-19. Contrary to us, in Lee et al.’s study, age
was not related to the knowledge [18]. Li et al. [24] re-
ported lower levels of knowledge and practices related to
COVID-19 in older respondents while better-educated
respondents had higher levels of knowledge and prac-
tices. Zhong et al. [21] suggested that knowledge regard-
ing COVID-19 was significantly lower in males, younger
ages (16–29 y/o vs older), never married, bachelor’s de-
gree and below and unemployed people. In an Egyptian
survey [20], no difference was found between knowledge

Table 2 Knowledge, attitude and practice of Sari birth Cohort members about COVID-19 (Continued)
Questions Options (Each correct answer

(bolded), had 1 point), total
score: 13

Frequency Percent

Knowledge

2. No(0) 413 28.8

4. Not going to work 1. Yes(0) 542 37.7

2. No(0) 894 62.3

5. Not going to the hospital 1. Yes(0) 830 57.8

2. No(0) 606 42.2

6. Not sending children to school 1. Yes(0) 611 42.5

2. No(0) 825 57.5

7. Using traditional or herbal
medication

1. Yes(0) 312 21.7

2. No(0) 1124 78.3

P10. What’s bothering you mostly these days? 1. Fear of my infection, 217 15.2

2. Fear of relatives’ infection 575 40.2

3. Frequent news about spread of
the disease

264 18.5

4. News of the death of other peoples
or family members

373 26.1

P11. If you have symptoms of Covid-19, where do you go first to diagnose it? 1. Screening website of the university
or the Ministry of Health(+ 2)

466 32.6

2. Family doctor or GP(+ 1) 451 31.5

3. Emergency or specialized ward od
hospital(+ 1)

332 23.2

4. Private office of specialist (+ 1) 181 12.7

P12. Do you want to be quarantined at home for two weeks if your doctor
or healthcare provider recommend it?

1. Yes (+ 1) 1419 98.8

2. No (−2) 17 1.2

P13. If you are employed, are you able to work remotely at home? 1. Yes 333 70.9

2. No 137 29.1

Shahbaznejad et al. BMC Public Health          (2021) 21:982 Page 9 of 12



of males and females, but those who were 50 years and
younger, residents of urban areas, and university-
educated participants had better knowledge scores. Since
all of our participants were married and female, we were
unable to compare marital status and gender regarding
knowledge, but it can explain the good knowledge score
in our study. Also, we found that the knowledge of
mothers who were older than 27 years, had higher edu-
cation levels, and employed mothers were better; per-
haps because they use social media or search medical
websites seeking the best available information about the
disease. As was predictable, the information of health-
care worker mothers was higher than others. Also, Moro
et al. found that knowledge of healthcare workers was
better than other staff members of hospitals [25]. Clem-
ents et al. found that knowledge about COVID-19 was
higher in older citizens than younger ones and older
people were less likely to attend large gatherings but
wearing masks in public was higher in younger people
[26]. Better-educated individuals have higher scores be-
cause they can process information more quickly, and
may be more capable of distinguishing correct informa-
tion and acting upon it [24].
We found that at the first weeks of COVID-19 out-

break in Iran, 88% of SBC members wore masks and
gloves when leaving home. In Clements et al.’s sample in
the United States, approximately 76% of people did not
wear masks outside the home indicating that a large section
of the US public chose to ignore recommendations and it
could be the reason for higher prevalence of mortality and
morbidity in the world [26]. In China, only 2% of people re-
ported not wearing masks outside the home [21]. Use of
masks is an evolving and cultural phenomenon [26].
The present study showed that knowledge of mothers

regarding some questions was better; they knew the main
clinical symptoms of COVID-19, they agreed that taking
measures to prevent the infection is necessary for children
and infants, infections may be more severe in some co-
morbidities, avoided going to crowded places, agreed that
isolation and treatment of COVID-19 infected people or
quarantine of those who had contact with sick people are
important to prevent spreading the virus. Other studies
also showed similar good information among people [20,
21, 25]. The knowledge of Chinese citizens was high [21]
because of their experiences with the severe acute respira-
tory syndrome outbreak in the early 2000s and their sam-
ples were relatively affluent and highly educated.
We found a high prevalence of misunderstanding re-

garding the source of infection through contact with
wild animals and infection by smokers and addicted
people, as only 47.1% of respondents correctly answered
the question. Also, the idea that COVID-19 is just trans-
mitted in the febrile period of infection and the necessity
of wearing masks to prevent infection were other blind

spots of our participants. In Lee et al.’s study [18] which
was performed after us, only 27.9% of the participants
answered correctly. The contexts behind this misinfor-
mation might be due to an inconsistency about wearing
masks and transmission of the disease by animals in the
literature or social media [21, 25]. Thus, future re-
searches about COVID-19 dispersed across communica-
tion platforms to provide accurate and evidence-based
information about the disease and prevention measures
are suggested.
In this study, mothers older than 27 years, who were

not healthcare workers, and those without any family
history of infection were more hopeful about the even-
tual control of the disease in the world. Housewives
were more hopeful about control of the disease in the
country. In Wuhan, China, 90.8% of respondents agreed
that this epidemic will be finally controlled, and this atti-
tude was significantly different regarding the educational
level and knowledge about COVID-19 [21].
A considerable number of mothers in this study experi-

enced sleep disturbance and mothers with a family history
of infection suffered from sleep problems more frequently.
This may be due to concerns about the health of their
family members. Rajkumar et al. reported that anxiety, de-
pression and self-reported stress are common psycho-
logical problems during the COVID-19 pandemic, and
may be associated with disturbed sleep [27].
The present study showed that the practices of

mothers were good in 91%. They tried to pay attention
to preventive measures heterogeneously, and only 13%
of them went to crowded places. Most of them have
stayed at home, kept social distancing, and avoided trav-
eling, even during the New Year holiday. Although the
government never locked down any city or province
completely, all mothers practiced such preventive mea-
sures by themselves. In Clements et al.’s study [26],
nearly 30% of people reported attending gatherings or
going to places with more than 50 people. In Zhong
et al.’s study [21], during the lockdown of Hubei prov-
ince, nearly 3.6% reported going to crowded places and
2% did not wear a mask when leaving home. In their
study, adhering to different preventive measures of
COVID-19 infection was worst in males and people with
lower knowledge scores, single persons, and people who
were not residents of Hubei were less possible to wear a
mask when leaving home [21].
In this study, knowledge was significantly associated

with attitude and practice. Similar to us, in Lee et al.’s
study, knowledge directly affected both attitudes and
practices [18]. In accordance to us, other studies re-
ported similar associations when performing KAP sur-
veys toward COVID-19 [28, 29].
Our study had some limitations. First, it was a local sur-

vey in a city and suburbs. Therefore, the result cannot be
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generalized to the entire country. Knowledge about
COVID-19 is rapidly changing, and what was considered
“correct” at the time of this writing may not be “correct”
anymore [26]. Since members of SBC were in specified
fertility age groups and had access to social media, their
knowledge might be higher than other people. We could
not evaluate all aspects of KAP and only limited and some
important aspects were studied. Evaluation of the psycho-
social effects of a pandemic on people and relationships
with such important factors on the KAP is recommended.

Conclusion
Knowledge can play a crucial role in enhancing the prac-
tice of public preventive behaviors. This survey is one of
the first attempts to study determinants of knowledge,
attitude and behaviors in response to the COVID-19
pandemic in northern Iran. Although most of the
mothers had good level of knowledge about COVID-19
in this study, there are differences in knowledge based
on age, education, living place, and so on. Mothers who
knew someone who had died or recovered from
COVID-19 had higher Knowledge. They also demon-
strated good practices regarding the prevention of the
disease. Although practice of the SBC members was
good in most cases, most of them were worried about a
long-term pandemic period and had some knowledge
misconceptions. These results suggest that health au-
thorities need to ensure correct information on COVID-
19 prevention and strengthen health interventions, par-
ticularly for older and less-educated people, to combat
rumors and misinformation and reduce public panic.
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