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Abstract

Background The study was done to examine the effectiveness of peer-to-peer education on increasing health
literacy, knowledge s, and observance of coronavirus disease (COVID-19) health prevention protocols in vulnerable
adolescents.

Method The study was a one-group intervention (before and after the intervention) that was performed on 1200
vulnerable adolescents living in varamin. The educational intervention was presented to adolescents in a face-to-face
session. In the next step, the adolescents were taught the information received by three members of their families.
Data were evaluated using a self-designed questionnaire before, and three months after the intervention. The paired
t-test was used to compare scores of health literacy, compliance, and knowledge before and after the intervention at
a 0.05 confidence level. The Multiple linear regression model was used to determine the predictive factors of obser-
vance of COVID-19 preventive behaviors.

Results The most of adolescents were in the age group of 14 to 18 years (60%) and most of them were girls (61.5%).
The most important source of information about COVID-19 disease was radio and television (59.6%). The results
showed that the effectiveness of the intervention in increasing the adolescents’ health literacy, knowledge, and adher-
ence to preventive behaviors were 40%, 30%, and 23%, respectively. The effectiveness of the intervention in increas-
ing their families'health literacy and adherence to the protocols were 11% and 20%, respectively (p=0.001).

Discussion Involving volunteer adolescents as health ambassadors and transmitting messages and methods of
promoting personal protection against COVID-19 epidemics to family members had a significant effect on increasing
the knowledge and adherence to the health procedures.
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Background

Since the beginning of December 2019, the COVID-
19 epidemic has affected the health and lives of people
around the world and has become one of the worst health
and economic crises of contemporary history. There is
limited medication for the treatment of COVID-19 [1].
One of the practical measures to increase resilience and
guide society to return to normal activities is to help
strengthen the observance of personal protective behav-
iors among different groups of society, especially vulner-
able groups and people who cannot observe the physical
distance due to their work and life conditions [2]. Mar-
ginalized (suburbanite) populations, foreign people,
and refugees are more vulnerable during the COVID-19
epidemic for many reasons [3]. Iran hosts a large num-
ber of refugees, mostly from Afghanistan and Iraq. Also,
according to an estimate, up to 2 million Afghans do not
have legal documents to stay in Iran [4]. Most immigrants
reside in inner-city settings [5]. The Iranian government
implements many actions to improve the health of refu-
gees in the country, mainly using domestic resources.
Recently, in response to the health needs of immigrants,
new policies including social insurance and improving
the access and quality of medical services for immigrants
have been started in Iran [6].

Refugees may be at risk of discrimination and stigma
by local people as potential carriers of the coronavirus
[7]. In addition, due to quarantine restrictions, access to
health, mental, and social services, and communication
and language barriers, access to information related to
COVID-19 is restricted in these individuals. Thus, refu-
gees’ right to know about COVID-19 prevention and
protection methods is weakened [8-10].

Health literacy is the main factor for following disease
prevention behaviors that show the ability of persons to
access, understand, and use health-related information to
make decisions in health-related fields [11]. It is a socio-
cognitive skill, that enables individuals to be well aware
of the risks, resources, and health advice associated with
diseases and, ideally, to act according to principles that
lead to the promotion of public health [12]. In addition to
increasing knowledge and awareness of the disease and
preventative behaviors, COVID-19 health literacy facili-
tates the recognition of correct information from incor-
rect ones and allows individuals to make informed health
decisions and protective behaviors during epidemics [11].
In a study, Australian adults with poor health literacy
about COVID-19 had less self-efficacy in adopting infec-
tion prevention behaviors [13].

Another study was investigated in 2020 to examine the
health literacy of marginalized people in the COVID-
19 widespread, the most urgent health and social prob-
lems of these families during the COVID-19 epidemic
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included feelings of food uncertainty, economic issues,
and limited access to health-center and COVID-19 test-
ing centers. Due to the ethnic diversity in the population
group of the mentioned study, education in different lan-
guages and dialects in the target communities was sug-
gested to provide better services [14].

Health literacy is usually affected by people’s socioeco-
nomic and employment status. People living below the
poverty line have lower health literacy comparing other
social classes [15]. The general public and governments
often pay high costs to compensate for inadequate health
literacy in the community. Health literacy is not just an
individual responsibility. The health system and related
sectors must provide the necessary facilities to promote
health literacy on a larger scale and for a larger segment
of the community [16].

Planning is very important to change the attitudes and
behaviors of people in the community [17]. Further-
more, the experience of the fifth wave of the COVID-19
epidemic in Iran shows that the rate of compliance with
the health protocols in the community is not adequate,
and to increase compliance with the protocols in differ-
ent groups, it is necessary to use different approaches and
educational methods [18, 19].

Previous data recommends that the use of "peer-to-
peer models" to educate vulnerable populations has been
successful in some health areas, such as the prevention
of infectious diseases [18, 20, 21], "physical activity",
psychological health, feeding, sexual disease, smoking,
alcohol use, and illegal drugs [22]. Peer support, and the
integration of peer relationships into health care deliv-
ery, is a concept that is important to scientists and physi-
cians today as it shifts the focus from disease treatment
to health promotion. Peer education is a model of health
education in which people share their information, opin-
ions, or skills for various reasons, including similarity in
age, sex, living environment and experience, and even
cultural and social situations [23]. Using the peer-to-
peer approach provides unique opportunities to increase
empathy, strengthen social capital, and create a sense of
equality [24]. Due to the benefits of peer training in cre-
ating effective communication, empathy, and a sense of
relaxation, it has been registered by the World Health
Organization as an effective method for changing peo-
ple’s behavior. To increase personal health and empower
people for self-care, Iran’s Ministry of Health has started
training programs for health ambassadors since 2013.
The self-care program is mostly related to heart attack
disease, stroke, and cancer, healthy lifestyle, and self-care
week by week during pregnancy. This group is not only
responsible for themselves, but also for their family and
society, and by following a healthy lifestyle, they increase
the positive impact of society from various pieces of
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training and advertisements in the field of spreading
health behaviors [25]. Meanwhile, still, there is no ade-
quate information on the effectiveness of educating vul-
nerable families by adolescents to increase compliance
with COVID-19 prevention behaviors. Accordingly, in
the study, the peer-to-peer education model was used to
empower adolescents and their families.

The purpose of the study

The study was done to determine the effectiveness of the
"peer-to-peer model” in increasing health literacy, knowl-
edge, and adherence to health protocols for COVID-19 in
vulnerable adolescents.

Methods

Setting and participants

The study was done in the form of a one-group interven-
tion study (before and after the intervention). This study
was based on a project approved by Zanjan University of
medical sciences, 2020—-2021.

The statistical population consisted of three vulnerable
adolescent groups (prisoners’ families, foreign nation-
als, and poor families) in Varamin and suburbs that were
selected using purposive sampling. For better access to
the target population included (prisoners’ families, for-
eign nationals, and poor families), we provided a list of
families who are supported by public organizations such
as the Relief Committee, the State Welfare Organiza-
tion, and other supporting institutions. Participants were
invited by telephone to participate in the study. If they do
not have a family, live in the place, and live with a group
of foreign nationals or refugees, they were also invited to
participate in the study.

Taking into account the desired adherence to health
protocols of COVID-19 rate at the level of 50%,
a=0.05(the first type error), and d=0.05(the accepted
error), the sample size was estimated as 384 people,
which with a prediction of 10% attrition, increased to
400 people in each population group. In this study, 400
trained adolescents were recruited as health ambassadors
to deliver health messages related to COVID-19 to fami-
lies. In this way, each adolescent taught what he/she had
learned to at least three persons (their family members or
peers). Therefore, the total sample size consisted of 1200
people.

Inclusion criteria for adolescents were as follows:
age>8 years, literacy, voluntary participation, com-
mitment to attend the course with the approval of the
caretaker or legal guardian, membership in the families
of foreign nationals, under the auspices of relief or wel-
fare organizations or other support institutions, hav-
ing appropriate communication skills and the ability to
convey concepts to others and having a contact number
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(phone). Each participant was excluded from the study if
he/she did not attend the briefing session, disconnected
for more than one month, and did not wish to continue
the cooperation.

Procedure/intervention

The educational content was compiled according to the
latest instructions of the World Health Organization
(WHO) and the Ministry of Health and was provided
to the participants in the form of educational booklets,
video clips, motion graphics, and brochures. These top-
ics included an introduction to COVID-19, the nature
of the coronavirus and how it spreads and induces dis-
ease, signs, and symptoms of COVID-19, ways to prevent
transmission of infection, a review of health guidelines
and protocols, how to access information resources
related to the COVID-19 epidemic, how to read, under-
stand, and evaluate information obtained from various
sources related to COVID-19, preventing misconceptions
and avoiding irrational behaviors related to COVID-19,
and strengthening communication skills and knowledge
transfer to other people. The content was prepared in the
local dialect and Persian language (Fig. 1).

Peer educator

The adolescents were taught the provided content in a
face-to-face session in groups of ten people according
to the COVID-19 prevention protocols. The meeting
place was well-ventilated, all participants wore masks,
and the chairs were arranged at proper physical distance
to prevent possible transmission of the virus. A special
educational booklet for health ambassadors was also
provided to participants at the beginning of the session.
The adolescents were then asked to pass on what they
had learned about the concept of peer education, and
coping with COVID-19 to at least three other persons
(their family members or peers) under the supervision
of the research team. Throughout the program, all health
ambassadors received online counseling (need-line). The
performance of the health ambassadors was monitored
via telephone by the advisory team until the end of the
course. During the follow-up period, protective equip-
ment and disinfectants were prepared and distributed to
the target populations.

Data collection

Data were evaluated using a self-designed questionnaire
before, and three months after the intervention. The
questionnaires were completed in two methods face-to-
face (pen and paper) for the adolescents and the phone
interview for their families by a person not involved in
the research process.
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Enrolled Adolescents
(Assessed for eligibility)
n=430

Excluded (n=27)

Not meeting inclusion criteria
(n=20)

Declined to participate (n=7)

Adolescents (Peer Educator)

n=403

Pre- test

A 4

Enrolled their family
members or peers

An educational session(face-
to-face) was held in groups of
ten people + Educational
booklets, video clips, motion
graphics, and brochures

A

Pre- test

A

Online/ telephone counseling

for three months

Family members or peers

Post-test

N=403

n=1200
Excluded
(n=5)
Post-test
n=1195

Fig. 1 Procedure and Intervention

Demographic questionnaire

The questionnaire included age, sex, level of education,
history of COVID-19 in adolescents and history of other
diseases in their family members, family size, and chan-
nels of gathering information about COVID-19.

Questionnaire of adherence to preventive behaviors,
health literacy, and knowledge of COVID-19 health
protocols

The questionnaire was designed in two versions for
adolescents and their families. The adherence to pre-
ventive behaviors questions included 10 questions
for adolescents and 11 questions for families such as
"Clean and clean contaminated surfaces, Eating Out-
doors—Transportation—Unnecessary Outdoor Pres-
ence—G@Going to the Parties—Making Proper Ventilation

at Home — Wearing Masks—Using Gloves in Contact
with Contaminated Surfaces—Hand Washing-—disin-
fect food before use—Social distance at least one meter
or avoid close contact with people". The questions were
scored on a four-point Likert scale from 0 to 3.

The health literacy questions included 6 questions
for adolescents and 10 questions for families. The ques-
tions were scored on a five-point Likert scale from 0
to 4. Therefore, the minimum and maximum scores
ranged from O to 24 for adolescents and 0- 40 for their
families.

Examples of health literacy questions: "I am comfort-
able reading about COVID-19 in printed sources such
as newspapers or magazines”, "I'm only comfortable
getting information about COVID-19 disease on TV",
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"I know where I can find reliable information about
COVID-19 disease”, "I know where I can get personal
protective equipment to prevent COVID-19 disease”, "I
easily get health advice from health workers, friends or
TV", "I can easily recognize messages from newspapers,
friends, magazines or TV is true", "I follow my doc-
tor’s instructions about COVID-19 disease"," I behave
in such a way as to prevent others from catching the
coronavirus", and" I see a doctor or health care pro-
vider as soon as I see symptoms of COVID-19 disease".
The questions were scored on a five-point Likert scale
from O (never) to 4 (always). Finally, knowledge ques-
tions included 5 questions for adolescents such as "I
know when we have symptoms of COVID-19 disease,
we should see a doctor or health care provider as soon
as", "I know hand washing, using a disinfectant, using
masks, observance, distance from others, and quaran-
tine is the most important way to prevent COVID-19
disease", "I know that asymptomatic people also trans-
mit the coronavirus to others for up to two weeks", "
I know close contact with people with COVID-19 dis-
ease is dangerous and should be avoided"," I know the
most common symptoms of COVID-19 disease are
cough, sore throat, fever, shortness of breath".

In the study, the content validity ratio (CVR) was calcu-
lated for each item on the opinions of 5 experts. Seven of
the items had a full score and the rest of them had a score
of 0.94. The average CVR score was 0.989, which was
reported to be 0.99 after rounding. The content validity
ratio was compared with the existing criterion via the
Lavsheh table. The number of the Lavsheh table is 0.99
for 5 people and the obtained number indicates that it is
necessary to have a relevant question with an acceptable
level of statistical significance in the tool. To calculate the
content validity index (CVI) of each item, the questions
were scored separately on a four-point Likert scale in
terms of three criteria of simplicity, relevance, and clar-
ity. In the present study, the CVI scores for each question
were higher than 0.79, indicating a satisfactory condition.
In formal validity, the impact score was more than 1.5.
Therefore, all questions were identified as appropriate,
and thus, all were retained.

In this study, the total Cronbach’s alpha coefficient of
the instrument was 0.70. The intraclass correlation coef-
ficient of all items was 0.91 for a two-week interval.

Statistical methods

SPSS software version 16 was used for data analysis.
Descriptive statistics indices were used to describe the
information. Data were normally distributed based on
the Kolmogorov—Smirnov test. The paired t-test was
used to compare scores of health literacy, compliance,
and knowledge before and after the intervention at a 0.05
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confidence level. The Multiple linear regression model
was used to determine the predictive factors of obser-
vance of COVID-19 preventive behaviors. In the multiple
linear regression model with the Inter method at a 95%
confidence interval, the variables of age, sex, level of edu-
cation, population group were considered as predictors
factors of observance of COVID-19 preventive behaviors.

Results
Baseline data
Demographic characteristics of the adolescents partici-
pating as health ambassadors were as follows. According
to the results presented in Table 1, most of the adoles-
cents were in the 14 to 18 years age group (60%), women
(61.5%), sixth grade and lower grades (elementary school)
(45.2%), from families of four (35.2%), urban resident
(60.5%), and poor families (49.6%) (Table 1).
Demographic characteristics of the participants as
peers or family members were as follows. According to
the results presented in Table 2, the highest percent-
age of the participants as peers or family members were
up to 19 years (26.6%), women (62.8%), with an associ-
ate degree (26.9%), from families of four (39.1%), urban
resident (64.1%), and poor families (49.6%). Hypertension
was the most common disease reported by the partici-
pants (Table 2).

Table 1 Demographic characteristics of the adolescents by age,
sex, grade, family size, place of residence, and population group
(n=403)

Variable Frequency Percentage
Age (year) 8-14 242 60
15-19 129 32
20 and over 32 8
Sex female 246 615
male 154 385
Grade 6th and lower 173 452
7th=9th 118 30.8
10th-12th 92 24.0
Family size 3 and lower 77 19.1
4 142 352
5 108 26.8
6 49 122
7 12 30
8 and higher 15 37
Place of residence urban 244 60.5
rural 156 38.7
Population group prisoners'families 100 248
foreigners 103 256
poor families 200 496
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Table 2 Demographic characteristics of the adolescents’ family
members or peers by age, sex, education level, family size, place
of residence, and population group (n=1195)

Variable Frequency Percentage
Age (year) 9 and below 49 4.1
10-19 318 26.6
20-29 171 143
30-39 276 23.1
40-49 235 19.7
50-59 87 73
60 and over 59 49
Sex female 750 62.8
male 445 37.2
Education level illiterate 41 34
primary school 125 10.5
middle school 169 141
high school 219 18.3
associate degree 321 269
bachelor 34 2.8
postgraduate 5 04
other (children) 39 33
Family size 3 and lower 224 18.7
4 467 39.1
5 284 238
6 148 124
7 33 2.8
8 and higher 39 33
Place of residence urban 766 64.1
rural 429 359
Population group prisoners'families 300 25.1
foreigners 302 253
poor families 593 496
Suffering from diseases diabetes 35 29
hypertension 48 4.0
heart diseases 25 2.1
respiratory diseases 12 1.0
malignancies 5 04
other 25 2.1

Sources of information gathering about COVID-19

The sources of information in the group of adolescents
included radio and television (59.6%), family mem-
bers (49.4%), friends and relatives (42.4%), social net-
works (33.7%), health workers (32%), and posters and
announcements in the city (29%), respectively. Also, the
most sources of data about COVID-19 in the group of
peers and family members included radio and televi-
sion (56.3%), social networks (52.6%), health workers
(49.7%), and family (24.4%), respectively (Fig. 2).
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The results showed that 91.6% of the contributors were
satisfied with the method the training course was held.
Also, 86.8% of these people believed that participation in
the training course had a role in increasing compliance
with the protocols. Moreover, 86.4% of them believed
that the distribution of protective equipment was effec-
tive in this regard.

Comparison of health literacy, knowledge, and observance
of COVID-19 preventive behaviors (before, after)

Data were normally distributed based on the Kolmogo-
rov—Smirnov test. The results showed that the mean
score of health literacy increased from 13.23 before the
intervention to 18.62 after it, and therefore, the effec-
tiveness of the intervention in increasing health literacy
was 40%. Also, the mean score of knowledge before the
intervention was 12.24, which increased to 15.95 after it.
Accordingly, the effectiveness of the intervention in rais-
ing knowledge was 30%. The mean score of adherence to
COVID-19 prevention behaviors before the intervention
was 14.95, which increased to 18.35 after it. Hence, the
effectiveness of the intervention in increasing compliance
with mentioned behaviors was 23% (Table 3).

Comparison of the mean scores of health literacy,
knowledge, and adherence to COVID-19 preventive
behaviors in the peers or family members, before and
after the intervention.

Data were normally distributed based on the Kol-
mogorov—Smirnov test. The results showed that the
mean score of health literacy in families increased from
28.81 before the intervention to 32.15 after it, and as a
result, the effectiveness of the intervention in increasing
health literacy was 11%. The mean score of observance
of COVID-19 preventive behaviors was 19.24 before the
intervention, which increased to 23.26 after it. Accord-
ingly, the effectiveness of the intervention in increasing
compliance with these behaviors was 20% (Table 4).

The predictive factors of observance of COVID-19

The Multiple linear regression model showed popula-
tion group, education, and sex were the predictive factors
of observance of COVID-19 preventive behaviors. The
observance of COVID-19 protocols in the poor family
group was 0.18 times more than in the next two groups.
While the male gender and grade 10-12 were -0.15 and
-0.13 times lower than the rest (Table 5).

The rate of COVID-19 cases

Comparing the rate of COVID-19 infected cases before
and after the intervention showed that the number of
cases among adolescents decreased from 57 to 55 cases.
Of this amount, 51 people were treated at home and 4
people at the hospital.
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49.4
I 24.4

Family

Hstudent ® Family members or peers
59.6
526 56.3
49.7 :
32 33.7
7

Health Social Posters Radio and
workers networks television

Fig. 2 Sources of information about COVID-19 disease

42.4
I 19.3

Friends

Page 7 of 11

Table 3 Comparison of the means of health literacy, knowledge level, and adherence to protocols before and after the intervention

(n=403)

Variables Intervention Mean +SD Mean Difference T P-Value*

health literacy before 23134737 6.53 6.41 0.001
after 18.62+£497

knowledge level before 1224 +£691 3.71 14.49 0.001
after 15.95+4.39

adherence to protocols before 14.95+9.12 341 10.07 0.001
after 1835+9.78

“The p-value is reported based on the results of the paired sample t-test

Table 4 Comparison of the means of health literacy and adherence to protocols among the family members before and after the

intervention (n=1195)

Variables Intervention Mean +SD Mean Difference t p-value*
Health Literacy Before 28.81+6.35 334 -37.04 0.001
After 6.71432.15
Adherence to Protocols Before 19.24+4.70 4.02 -34.68 0.001
After 23.26+6384
“The p-value is reported based on the results of the paired sample t-test
Table 5 The predictive factors of adherence to protocols among adolescents
Model Unstandardized Coefficients Standardized t P value 95.0% Confidence Interval for B
Coefficients
B Std. Error Beta Lower Bound Upper Bound
Population group 1.38 0.38 0.18 3.58 0.001 0.62 213
Education -1.03 0.51 -0.13 -1.99 0.047 -2.05 -0.01
Sex -1.96 0.64 -0.15 -3.04 0.002 -3.22 -0.69
Age 1.02 0.64 0.10 1.59 RN -23 229

the multiple linear regression model
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Discussion

Vulnerable and marginalized populations are among
the groups most at risk for COVID-19 disease. Because
of their living and working conditions, they may be less
likely to comply with quarantine conditions. Hygiene and
self-care are among the most essential ways to control the
disease in most communities, particularly low-income
and vulnerable groups. The results of the study showed
that attracting volunteer adolescents as health ambassa-
dors to convey messages and methods of personal pro-
tection against COVID-19 to family members, along with
providing situation-based counseling, is very effective in
increasing knowledge, health literacy, and adherence to
health protocols in adolescents and their families.

Furthermore, this research shows that adolescents,
as one of the effective channels for informing about
COVID-19, can play an effective role in improving their
health and that of their families. Adolescents are famil-
iar with the language and culture of their families, know
their needs well, and live with them for a long time.
Acquaintance with COVID-19 self-care guidelines helps
them pass that knowledge on to their families and friends
in addition to taking care of themselves. Also, institution-
alizing health behaviors during adolescence leads to bet-
ter performance in adulthood.

The results showed that the effectiveness of the inter-
vention in increasing the adolescents’ health literacy,
knowledge s, and adherence to health protocols were
40%, 30%, and 23%, respectively. Meanwhile, the effec-
tiveness of the intervention in increasing the health lit-
eracy of families and their adherence to health protocols
were 11% and 20%, respectively. The higher impact of
the intervention on the adolescents compared to their
families may be due to the adolescents’ limited commu-
nication skills or their restricted abilities to convey mes-
sages to their families. Also, a significant percentage of
the family members who participated in the study were
illiterate, which in itself can contribute to their low health
literacy.

The results of the present study are consistent with
the results of a study by Wieland et al. in 2020. In their
study, they showed that training people with their peers
to understand the risk of COVID-19 disease and increase
the adaptation of vulnerable groups increased the under-
standing of the risks for themselves and the community,
and thus increased self-care [26]. Kaim et al. demon-
strated that educational interventions, such as the brief
video were an effective method for educating people in
the community [27].

Ghaffari et al. showed that 54.9% of the suburban
population had adequate health literacy. Health literacy
was higher in men compared to women, but this differ-
ence was not statistically significant. Also, self-care was
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at a moderate level in 57.4% of the participants and a low
level in the rest. In addition, there was a significant rela-
tionship between health literacy and happiness, social
functioning, and self-care [28].

In another study, Shakiba et al. examined the effect
of peer-to-peer self-care training on the number of vis-
its to the physician for the treatment of minor illnesses.
They showed that the number of visits to the physician
in the experimental group was significantly reduced
after the intervention. Also, a significant difference was
reported in the level of knowledge in the experimental
group before and after the intervention [29]. In 2021,
Pasek et al. evaluated the effect of peer-to-peer educa-
tion on the acceptance of COVID-19 vaccination among
adolescents. In this study, a training session was held for
13 medical adolescents and 51 non-medical adolescents
through health ambassadors. The results of the study
showed that the willingness to accept the COVID-19 vac-
cine in adolescents increased from 31.8 to 35.2 [30]. The
results of the above study are consistent with the results
of the present study and indicate the positive effects of
using the peer-to-peer education model in changing
behaviors and improving health-related outcomes. These
results can be important for health planners. Although
the health ambassadors’ program in Iran is being imple-
mented in the health system as the “National Self-Care
Program’] it is not implemented accurately or does not
meet the required standards for various reasons, such
as the lack of knowledge or communication skills health
ambassadors and the unwillingness of people in some
regions to cooperate with the program. As a result, it is
not possible to truly evaluate the personal self-care pro-
gram—the core of which is the training of families’ health
ambassadors and providing deep education for them
[29].

Zareipour et al. found that only 25.5% of the health
ambassadors who participated in their study had ade-
quate health literacy. Also, health literacy rates were
significantly higher in men, people under 35, employ-
ees, and people with a university education. There was
a significant positive correlation between health literacy
and the self-efficacy of health ambassadors [25]. These
findings indicate that to improve the effectiveness of
peer education, in addition to the interest of individu-
als to play the role of health ambassador, empowerment
courses should be held to increase health literacy and
strengthen the communication skills of people involved
in this process.

Evidence shows that the use of peer-to-peer models
to educate vulnerable populations has been successful,
especially in some health aspects such as the prevention
of communicable or non-communicable diseases [31,
32]. Moreover, the peer education model has been highly
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effective in caring for patients rescued from COVID-19
[33]. Applying the peer education approach provides
unique opportunities to increase empathy, strengthen
social capital, and create a sense of equality [24]. Another
potential of health ambassadors, in addition to the role
of self-care or monitoring compliance with COVID-19
health protocols in the family, workplace, or community,
is to increase health literacy in various social groups [25].

According to the findings of the study, the most impor-
tant sources of information gathering about COVID-19
in the group of adolescents included radio and televi-
sion (59.6%), family members (49.4%), friends and rela-
tives (42.4%), social networks (33.7%), health workers
(32%), and posters and announcements in the city (29%),
respectively. Also, the most important sources of infor-
mation gathering about COVID-19 in the group of
peers and family members included radio and television
(56.3%), social networks (52.6%), health workers (49.7%),
and family (24.4%), respectively. People have a lot of con-
fidence in the information they receive from credible
sources, and these resources are appropriate communica-
tion channels for providing information that will increase
people’s health literacy. The results of the study show that
national radio and television have been the most impor-
tant communication channels for receiving information.
Since the outbreak of COVID-19, the Ministry of Health
and Medical Education in Iran has been the main source
of information-dissemination on COVID-19 for all peo-
ple and all groups of the community. But the quality of
these media and their relevance to people with low health
literacy is also very significant.

According to evidence published on the website of the
Ministry of Health and Medical Education regarding the
quality of educational media related to COVID-19, the
effectiveness of such information dissemination was not
as high as expected. According to the criteria for design-
ing educational media for people with low health literacy,
it can be said that the performance of these media has
been inadequate and below the acceptable level, espe-
cially regarding observing the points related to the main
message, calling for action, and language. In contrast,
issues related to information design and behavioral rec-
ommendations were significantly higher than expected
[34]. Due to the importance of the subject, the evaluation
of educational content of other media, especially social
networks, can also be considered by health officials and
planners.

In the present project, in addition to increasing knowl-
edge and health literacy, other motivational sources were
used to increase compliance with the health protocols. In
this regard, 91.6% of the participants were satisfied with
the way the training course was held and 86.8% believed
that participation in the course had a role in increasing
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compliance with the protocols. Also, 86.4% of them
believed that the distribution of protective equipment
was effective in this regard. Given that the target popula-
tion of the study was disadvantaged strata, easy and low-
cost access to protective equipment could play a role in
increasing compliance with health protocols.

Strengths of study

Among the strengths of this study, one could point to the
large sample size, the use of a standard questionnaire, and
the variety of samples from different vulnerable groups,
such as foreign nationals living in Varamin city. Also, in
the study, a combination of educational methods with
maximum tractability was used for education. The edu-
cational content was prepared or updated following the
latest authoritative scientific sources—including guide-
lines published by the World Health Organization—in
the form of booklets, brochures, educational clips, and
motion graphics. In addition, the educational content
was organized in the form of local and foreign dialects
and languages so that local people and foreigners could
also benefit from it.

Limitations

The data collection tool was self-report, and to increase
the accuracy of the data, this limitation is expected to
be controlled by explaining the aims of the study and
the importance of accuracy in answering questions. The
selection of individuals in the present study was not ran-
dom and due to ethical considerations and to avoid the
exclusion of certain groups from the training process, the
study was designed in the form of a one-group interven-
tion (before and after the intervention). Therefore, the
generalization of the results of this study should be done
according to the mentioned limitations.

The reluctance of vulnerable groups to participate in
this study was another limitation for researchers. To
overcome this limitation, an attempt was made to explain
the purposes of the study and the role of individuals in
maintaining the health of the family and the community
to the audience to increase the likelihood of their partici-
pation. At the time of implementation of this study, there
is insufficient data about the Covid-19 vaccine. Also,
Iran’s government along with the homegrown vaccines
announced that permission for Sputnik V vaccines was
issued to import to Iran. Vaccination of first-line health-
care workers in Iran began in February 2021 with a lim-
ited number of Russian Sputnik V vaccines. Therefore,
the performance of the participants regarding the Covid-
19 vaccine has not been investigated.

In the present study, the economic and social effects
of COVID-19 disease have not been investigated. Con-
sequently, it is suggested that in future studies, the effect
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of those factors on the degree of compliance with health
protocols should be considered.

Conclusions

Involving volunteer adolescents as health ambassadors
and conveying messages and methods of personal protec-
tion against the COVID-19 pandemic to family members
was very effective in increasing knowledge of adolescents
and families and their adherence to the health protocols
and therefore, it seems an acceptable approach. Interven-
tions with different approaches are recommended for the
elderly and large families with low education levels.

Abbreviations
COVID-19  Coronavirus disease

CVR Content validity ratio

[@Y] Content validity index

SGP Small grants program

UNDP United nations development program
IATA Iranian Anti-Tobacco Association

Acknowledgements

Researchers thank and appreciate the financial support of the Global Environ-
ment Facility Small Grants Program (SGP), affiliated with the United Nations
Development Program (UNDP) in Iran, all staff and officials of the Social Deter-
minants of Health Research Center, Zanjan University of Medical Sciences, all
staff and officials of Tobacco Control Research Center, affiliated with Iranian
Anti-Tobacco Association (IATA), IATA representation in Varamin city, included
(Ali Ata Taheri, Amir Heshmati, Elham Moaf, Elnaz Baradaran, Faezeh Saeed;,
Fatemeh Abdolazimbeig, Hamidreza Shahsavan, Hosein Alipour, Mona Zahedi,
Nader Yazdanpanahi, Rahmatollah Shahramifar, Somayeh Babaie, Zeinab
Vaziri), and all participants.

Authors’ contributions

The conception and design of the study were undertaken by Alireza Shoghli.
Mohammad Reza Masjedi was the supervisor who also contributed to the
design of the study and reporting of the results. Mohammadreza Bahrami
Hessari and Siavash Khodaei contributed to the data collection. Analysis,
interpretation, and reporting were supervised by Azam Maleki. All authors
contributed to the drafting and revising of the article and agree with the final
version of the manuscript to be submitted to the journal; they also meet the
criteria of authorship. The author(s) read and approved the final manuscript.

Funding

This study was based on a project approved by the Iranian Anti-Tobacco Asso-
ciation (IATA) with registration number IR/SGP/UNDP-ECHO/2020/07 (268)
and with the financial support of the Global Environment Facility Small Grants
Programme (SGP), affiliated with the United Nations Development Program
(UNDP) in Iran, exclusive for the Varamin city, 2020-2021.

Availability of data and materials
The dataset used in the present study is available from the corresponding
author upon reasonable request.

Declarations

Ethics approval and consent to participate

All procedures were following the ethical standards of the Regional research
committee. The protocol of the current study was approved by the ethical
committee of Zanjan University of Medical Science with the registration code
(IRZUMS.REC. 1400.411) and with the Declaration of Helsinki 1964 and its later
amendments. Written informed consent has been obtained from all partici-
pants, the guardian or legal guardian of the minors and illiterate people.

Page 10 of 11

Consent for publication
Not Applicable.

Competing interests
No potential conflict of interest relevant to this article was reported.

Received: 23 October 2022 Accepted: 9 January 2023
Published online: 17 January 2023

References

1. Callender LA, Curran M, Bates SM, Mairesse M, Weigandt J, Betts CJ. The
impact of pre-existing comorbidities and therapeutic interventions on
COVID-19. Front Immunol. 2020;11:1991.

2. Jaderan F, Yazdani H. Identifying the components of macro-social
capital to deal with outcomes of the coronavirus. Iranian J Manag Sci.
2020;15(59):63-94.

3. Ahmed F, Ahmed Ne, Pissarides C, Stiglitz J. Why inequality could spread
COVID-19.The Lancet Public Health. 2020;5(5):e240.

4. Garrote-Sanchez D. International Labor Mobility of Nationals. 2017.

5. Matlin SA, Depoux A, Schitte S, Flahault A, Saso L. Migrants'and
refugees’ health: towards an agenda of solutions. Public Health Rev.
2018;39(1):1-55.

6. Doshmangir L, Bazyar M, Majdzadeh R, Takian A. So near, so far: four
decades of health policy reforms in Iran, achievements and challenges.
Arch Iran Med. 2019;22(10):592.

7. Vignier N, Bouchaud O. Travel, migration and emerging infectious dis-
eases. EJIFCC. 2018;29(3):175.

8. Greenaway C, Hargreaves S, Barkati S, Coyle CM, Gobbi F, Veizis A, et al.
COVID-19: Exposing and addressing health disparities among ethnic
minorities and migrants. J Travel Med. 2020;27(7):taaa113.

9. Junior JG, de Sales JP, Moreira MM, Pinheiro WR, Lima CKT, Neto MLR.

A crisis within the crisis: The mental health situation of refugees in the
world during the 2019 coronavirus (2019-nCoV) outbreak. Psychiatry Res.
2020;288:113000.

10. San Lau L, Samari G, Moresky RT, Casey SE, Kachur SP, Roberts LF, et al.
COVID-19 in humanitarian settings and lessons learned from past epi-
demics. Nat Med. 2020;26(5):647-8.

11. Wong JYH, Wai AKC, Zhao S, Yip F, Lee JJ, Wong CKH, et al. Association of
Individual Health Literacy with Preventive Behaviours and Family Well-
Being during COVID-19 Pandemic: Mediating Role of Family Information
Sharing. Int J Environ Res Public Health. 2020;17(23):8838.

12. Sentell T,Vamos S, Okan O. Interdisciplinary perspectives on health
literacy research around the world: more important than ever in a time of
COVID-19. Multidiscip Digital Publ Inst. 2020;17(9):3010.

13. McCaffery K, Dodd RH, Cvejic E, Ayre J, Batcup C, Isautier JM, et al. Dispari-
ties in COVID-19 related knowledge, attitudes, beliefs and behaviours by
health literacy. medRxiv. 2020.

14. Haidar A, Khoei A, Alex SE, Blick C, Lopez E, Wendt S, et al. Community-
academic partnerships to promote health literacy and address social
needs among low-income families during COVID-19. J Nutr Educ Behav.
2021;53(1):75-8.

15. Gaylan A Yayla K, Oztora S, Dagdeviren HN. Assessing health literacy, the
factors affecting it and their relation to some health behaviors among
adults. Biomed Res. 2017;28(15):6803-7.

16. Panahi R, Ebrahimi G, Kazemi S, Tavousi M. Health literacy: an effective
component to overcome perceived barriers to adoption of preven-
tive behaviors in the health belief model. J Educ Community Health.
2018;5(1):1-3.

17. Lekhraj Rampal M, Seng LB. Coronavirus disease (COVID-19) pandemic.
Med J Malays. 2020;75(2):95.

18. Coetzee BJs, Kagee A. Structural barriers to adhering to health behaviours
in the context of the COVID-19 crisis: considerations for low-and middle-
income countries. Global Public Health. 2020;15(8):1093-102.

19. Shati M, Alami A, Mortazavi SS, Eybpoosh S, Emamian MH, Moghadam M.
Adherence to Self-isolation measures by older adults during coronavirus
disease 2019 (COVID-19) epidemic: A phone survey in Iran. Med J Islam
Repub Iran. 2020;34:152.



Shoghli et al. BMC Primary Care

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34

(2023) 24:18

Krishnaratne S, Hensen B, Cordes J, Enstone J, Hargreaves JR. Interven-
tions to strengthen the HIV prevention cascade: a systematic review of
reviews. The lancet HIV. 2016;3(7):e307-17.

Thomas L, Clarke T, Kroliczak A. Implementation of peer support dem-
onstration project for HIV+ Caribbean immigrants: A descriptive paper. J
Immigr Refug Stud. 2008;6(4):526-44.

Abdi F, Simbar M. The peer education approach in adolescents-narrative
review article. Iran J Public Health. 2013;42(11):1200.

GhasemiV, Simbar M, Rashidi Fakari F, Kiani Z. The effect of peer educa-
tion on health promotion of Iranian adolescents: A systematic review. Int
J Pediatr. 2019;7(3):9139-57.

Im H, Rosenberg R. Building social capital through a peer-led community
health workshop: A pilot with the Bhutanese refugee community. J Com-
munity Health. 2016;41(3):509-17.

Zareipour M, Sadaghianifar A, Moradi Z, Jafari N, Esmzadeh M. Health
Literacy and Its Relationship with Self-Efficacy in Health Ambassadors. J
Health Literacy. 2020;4(4):56-63.

Wieland ML, Asiedu GB, Lantz K, Abbenyi A, Njeru JW, Osman A, et al.
Leveraging community engaged research partnerships for crisis and
emergency risk communication to vulnerable populations in the COVID-
19 pandemic. J Clin Transl Sci. 2021;5(1):e6.

Kaim A, Jaffe E, Siman-Tov M, Khairish E, Adini B. Impact of a brief edu-
cational intervention on knowledge, perceived knowledge, perceived
safety, and resilience of the public during COVID-19 crisis. Int J Environ
Res Public Health. 2020;17(16):5971.

Ghaffari M, Rakhshanderou S, Emami H, Ahmadinasab A. The relationship
between health literacy and self-care among marginalized population
covered by Sabzevar University of Medical Sciences. J Sabzevar Univ Med
Sci. 2021;28(3):321-9.

Shakiba E, Marzbani B, Barkhordar Poor Eayvazi N. The effect of self-care
training for health ambassadors on the number of doctor appoint-
ments due to the treatment of minor ailments. Iran J Health Educ Health
Promot. 2021;9(1):68-79.

Pasek O, Michalska J, Piechowicz M, Stolinski M, Ganczak M.

Effect of peer-education on the willingness to vaccinate against
COVID-19 among high school students. European J Public Health.
2021;31(Supplement_3):ckab164 (536).

Khosravi N, Kolifarhood G, Shoghli A, Pashaeypoor S, Amlashi M. Effective-
ness of peer education approach on improving HIV/AIDS related healthy
behaviors among immigrant street children: A randomized controlled
trial. Clin Epidemiol Global Health. 2018;6(3):115-21.

Tang TS, Funnell M, Sinco B, Piatt G, Palmisano G, Spencer MS, et al. Com-
parative effectiveness of peer leaders and community health workers in
diabetes self-management support: results of a randomized controlled
trial. Diabetes Care. 2014;37(6):1525-34.

Hope AA, Johnson A, McPeake J, Felt H, Sevin CM, Mikkelsen ME, et al.
Establishing a peer support program for survivors of COVID-19: a report
from the Critical and Acute lliness Recovery Organization. Am J Crit Care.
2021;30(2):150-4.

Ahmadi F, Taghizadeh S, Esmaeeli S. Evaluating the quality of COVID-19
related information on the website of the Iran Ministry of Health and
Medical Education. Payesh. 2021;20(2):213-21.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 11 of 11

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	The effect of peer-to-peer education on health literacy, knowledge, and adherence to COVID-19 protocols in vulnerable adolescents
	Abstract 
	Background 
	Method 
	Results 
	Discussion 

	Background
	The purpose of the study

	Methods
	Setting and participants
	Procedureintervention
	Peer educator
	Data collection
	Demographic questionnaire
	Questionnaire of adherence to preventive behaviors, health literacy, and knowledge of COVID-19 health protocols
	Statistical methods

	Results
	Baseline data
	Sources of information gathering about COVID-19
	Comparison of health literacy, knowledge, and observance of COVID-19 preventive behaviors (before, after)
	The predictive factors of observance of COVID-19
	The rate of COVID-19 cases

	Discussion
	Strengths of study
	Limitations

	Conclusions
	Acknowledgements
	References


