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Abstract

Background: The coronavirus disease 2019 (COVID-19) pandemic at the end of 2019 posed a global health concern. It has been
found that health education is one of the best methods for health promotion, changing inappropriate personal behaviors, and increasing
people's awareness and attitude through major health concerns, including the COVID-19 pandemic. This study aimed to investigate the
effect of educational interventions with environmental health approach on the knowledge, attitude, and practice of people in the COVID-
19 epidemic era in one residential complex in Tehran.

Methods: This cross-sectional study was conducted in Tehran in 2021. The study population was households of a residential complex
in Tehran, which was selected by a random sampling method. A researcher-made checklist was used to gather data for this study, and
its validity and reliability in the domains of environmental health and knowledge, attitude, and practice in the COVID-19 setting were
evaluated before it was used. An intervention was made through social media and the checklist was reevaluated after the intervention.

Results: A total number of 306 participants were enrolled in this study. In the assessment of the knowledge, attitude, and practice after
the intervention, the mean score of the mentioned values increased significantly (P < 0.001). However, the influence of intervention was
more prominent in the improvement of knowledge and attitude than practice.

Conclusion: Public health intervention with an environmental health approach can increase people's knowledge, attitude, and practice
against chronic diseases and epidemics such as COVID-19.
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Introduction

Coronavirus disease 2019 (COVID-19) has been spread
globally since December 2019 and caused a global pan-
demic (1, 2). COVID-19 caused infection in more than 550

million people and caused almost 6.3 million mortalities
until July 8,2022 (3). Also, it has caused almost 7.2 million
infections among the Iranian population, with more than
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141,000 mortalities until July 9, 2022 (4). Due to high
transmission rate of the disease, it has caused global phobia,
which emerged needs for interventions in regard to preven-
tion (5). Prevention of COVID-19 requires public health
measures to improve people awareness against this disease,
which can result in increasing knowledge, attitude, and
practice against this disease (6).

Improving knowledge, attitude, and practice against
COVID-19 can be done through public health interventions
(7). According to studies, environmental health measures
including enhancing sanitation and modifying hygiene
practices may be helpful in illness prevention (8). In addi-
tion, considering the high rates of social network admin-
istration in the general population, public health interven-
tions such as environmental health interventions are being
conducted through social networks during recent years (9).
It has been found that environmental health interventions
have a great effect on knowledge, attitude, and practice of
people about health issues (10). In fact, environmental
health-based measures play a vital role in the managing and
preventing SARS-CoV-2 infection through educating peo-
ple about the transmission of the SARS-CoV-2 in different
environmental conditions, disinfection measures such as
hand washing, and protection measures such as facial mask
(11).

Due to the high rates of COVID-19 infection in the Ira-
nian population and the significance of knowledge, attitude,
and practice against COVID-19, we designed this study to
determine the impact of an environmental health interven-
tion on enhancing knowledge, attitude, and practice against
COVID-19 in one of the residential complexes in Tehran,
the capital of Iran.

Table 1. Designed checklist for assessing knowledge, attitude, and practice

Methods

Study Design

This cross-sectional study was conducted in 2021 to as-
sess environmental health interventions for improving
knowledge, attitude, and practice among the general popu-
lation during the COVID-19 era in one of residential com-
plexes of Tehran, Iran. We performed this study in a resi-
dential complex, which can represent the general popula-
tion. Without regard to age or gender, the study included
anyone who had a smartphone and was a householder, with
the assumption that the only exclusion factor was lack of
social network experience. Based on the Cochran sample
size formula (12) and the population of the residential com-
plex (N = 3000), 340 people were used as the sample size,
with a 5% margin of error and a 95% confidence interval.
The sampling process was conducted by simple random
sampling.

Designing the Checklist

Before starting the study, a researcher-based checklist
was designed to assess knowledge, attitude, and practice
among participants. The checklist had 60 items, designed
based on a 5-point Likert scale, with 26 items related to
knowledge, 10 related to attitude, and 24 related to practice.
The designed checklist is presented in Table 1. The check-
list was assessed for validity based on the Content Validity
Ratio (CVR) and the Content Validity Index (CVI) (12) by
12 experts in the field of environmental health and public
health before administration in this study. In addition, the
reliability of the checklist was assessed based on the
Cronbach alpha (13). The minimum CVR value for 12 ex-
perts is assumed as 0.56 (14), and CVR values were >0.65
for all of our checklist items. Furthermore, the minimum
CVI value is assumed as 0.79 (15), and CVI values were
>(0.83 in this study. Moreover, the Cronbach alpha was

Questions for knowledge assessment

. Are fever and shivering symptoms of COVID-19?

. Are loss of smell and taste symptoms of COVID-19?

. Is earache a symptom of COVID-19?

. Is fatigue a symptom of COVID-19?

. Are rhinorrhea or nasal congestion symptoms of COVID-19?
. Is excessive sputum a symptom of COVID-19?

. Is depression a symptom of COVID-19?

. Is dyspnea a symptom of COVID-19?

. Is seizure a symptom of COVID-19?

10. Is diarrhea a symptom of COVID-19?

11. Is sore throat a symptom of COVID-19?

12. Is cough a symptom of COVID-19?

13. Are pediatrics aged under five at risk for COVID-19?

14. Are adults aged more than 65 at risk for COVID-19?

15. Are young adults at risk for COVID-19?

16. Are pregnant females at risk for COVID-19?

17. Are patients with underlying disease at risk for COVID-19?
18. Are females at risk for COVID-19?

19. Are males at risk for COVID-19?

20. Is COVID-19 transmitted through contaminated foods?

O 00 2O W AW —

21.Is COVID-19 transmitted through direct contact of contaminated hand with face?

22.Is COVID-19 transmitted through fly bite?

23.Is COVID-19 prevented through consuming spicy foods?
24. Ts it true that there are no vaccinations against COVID-19?
25.1Is COVID-19 transmitted through animals?

26. Is COVID-19 transmitted through sneeze and cough of infected individuals?
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Table 1. Continued
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Questions for attitude assessment

. I do observe my 1-to-2-meter distance with the others

. COVID-19 is a dangerous disease

. I 'and my family are susceptible for COVID-19

. I have to infected with COVID-19 and I do not want to prevent this
. If T will be infected with COVID-19, my family will be also at risk

. Being infected with COVID-19 may be associated with mortality
. Being infected with COVID-19 is associated with a rapid recovery

. If T will be infected with COVID-19, my relatives will be also at risk

1
2
3
4
5
6. Being infected with COVID-19 is associated with adverse outcomes on my job or education
7
8
9
1

0. Using personal hygiene equipment is not mandatory for COVID-19 prevention

Questions for practice assessment

. Iusually do my prayers at public masques

. T'usually have outside town trips

. I usually use public transportation for my daily routines

. I usually use my personal vehicle for my daily routines

. T'usually use facial mask when I am going out of house

. I usually use hand gloves when I am going out of house

. I usually observe hygiene precautions and distancing in the house
. T'usually see my parents, children or friends as a weekly routine

O 00 W AW —

. I usually do not participate in people aggregation such as ceremonies or festivals

10. I usually observe social distancing in personal conversation and going out

11. I usually do most of my shopping in person
12. T usually go to restaurant for eating food and not order it online
13. T usually have hand sanitizer when I go out

14. I try to not contact my hand with my face when I am outside of the house
15. T usually sanitize my hand when it has a contact with a possible contamination

16. I usually wash my hand just after I come in the house

17. 1 usually sanitize my shopping bags

18. T usually sanitize contact surfaces in the house

19. T usually go out as a necessity and I try to stay home

20. I usually follow COVID-19 news and I am sensitive in this regard

21. I try to daily improve my knowledge about COVID-19 prevention and treatment

22.1 use our residential gym for my work out
23. 1 observe hygiene precautions almost always in everywhere
24. 1 warn those who do not observe hygiene precautions

more than 75% for knowledge, attitude, and practice in this
study, which is a desirable value (16). The validity and re-
liability of our created checklist were therefore applicable.

Data Collection

All participants fill the checklist at the baseline of the
study. Each item in the checklist had a 5-point Likert scale,
which was classified as follows: 1 = strongly disagree; 2 =
disagree; 3 = neither agree nor disagree; 4 = agree; 5 =
strongly agree. After filling the questionnaire at the base-
line and assessing needs and challenges with respect to
knowledge, attitude, and practice toward COVID-19
among participants, educational contents were prepared by
short movie clips and educational pamphlets to educate par-
ticipants about COVID-19. The intervention was con-
ducted through social network for 2 weeks and 3 months
after completing the intervention, participants were reeval-
uated about COVID-19 to assess the effect of intervention
in improving knowledge, attitude, and practice.

Statistical Analysis

Data were entered into Version 26 of SPSS software for
statistical analysis. The normality of variables was assessed
by the Kolmogorov-Smirnov test and because of the normal
distribution of the data, parametric tests were used for sta-
tistical analysis. The quantitative variables were reported as
mean =+ standard deviation and nominal values reported as

number (percentage). The mean score of each item was
used for the statistical analysis and a paired t test was used
to assess items before and after the intervention. P < 0.05
was considered as significant.

Results

Baseline Characteristics

Among 340 householders, 306 participants were in-
cluded in the final analysis. The mean age of participants
was 63.65 + 6.74 years (range, 22-61 years) and 165 of
them (53.9%) were men. In the assessment of marital sta-
tus, 99.3% of participants were married and in the evalua-
tion of educational status, 184 participants (60.1%) had ac-
ademic educations. In addition, 1.2% of participants had a
history of underlying disease, and 14.7% had a history of
COVID-19 infection.

Knowledge Assessment

The mean point of knowledge for each item is presented
in Table 2. The item number 19 (Are men at risk for
COVID-19?) had the lowest mean and the item number 21
(Is COVID-19 transmitted through direct contact of con-
taminated hand with face?) had the highest mean before the
intervention. Our analysis demonstrated that all items, ex-
cept for item 21, improved significantly after our interven-
tion. In fact, the overall point for knowledge increased sig-
nificantly from 2.24 + 0.28 to 2.81 £ 0.12 (P < 0.001).
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Table 2. The impact of intervention in the knowledge of individuals

Items Before After P-value
1. Are fever and shivering symptoms of COVID-19? 2.81+0.57 298 +0.11 <0.001
2. Are loss of smell and taste symptoms of COVID-19? 2.83+£0.54 2.99+0.05 <0.001
3. Is earache a symptom of COVID-19? 1.75+0.83 2.69 +0.57 <0.001
4. Is fatigue a symptom of COVID-19? 2.58+0.79 2.97+0.19 <0.001
S. Are rhinorrhea or nasal congestion symptoms of COVID-19? 2.11+0.89 2.51+0.53 <0.001
6. Is excessive sputum a symptom of COVID-19? 1.76 + 0.81 2.74+0.49 <0.001
7. Is depression a symptom of COVID-19? 1.79+0.91 2.94+0.25 <0.001
8. Is dyspnea a symptom of COVID-19? 2.8+0.59 2.77+0 <0.001
9. Is seizure a symptom of COVID-19? 1.67+0.88 291+04 <0.001
10. Is diarrhea a symptom of COVID-19? 2.19+091 2.44+0.63 <0.001
11. Is sore throat a symptom of COVID-19? 242+0.83 2.8+0.41 <0.001
12. Is cough a symptom of COVID-19? 2.79+0.59 2.97+0.16 <0.001
13. Are pediatrics aged under five at risk for COVID-19? 1.77+0.81 2.77+0.52 <0.001
14. Are adults aged more than 65 at risk for COVID-19? 2.81+0.57 2.99+0.11 <0.001
15. Are young adults at risk for COVID-19? 1.71+0.8 291+0.34 <0.001
16. Are pregnant females at risk for COVID-19? 249+0.84 2.86+0.36 <0.001
17. Are patients with underlying disease at risk for COVID-19? 2.78 +0.61 2.99+0.05 <0.001
18. Are females at risk for COVID-19? 1.64 +£0.75 2.52+0.59 <0.001
19. Are males at risk for COVID-19? 1.61+0.72 2.57+0.56 <0.001
20. Is COVID-19 transmitted through contaminated foods? 1.86+0.48 2.44 +0.65 <0.001
21. Is COVID-19 transmitted through direct contact of contaminated hand with face? 2.94+0.32 2.97+0.16 0.123
22.Is COVID-19 transmitted through fly bite? 2.23+0.96 2.91+0.37 <0.001
23.1s COVID-19 prevented through consuming spicy foods? 2.03+09 2.84+0.49 <0.001
24. Is it true that there are no vaccinations against COVID-19? 2.08 +0.78 2.96+0.17 <0.001
25.1Is COVID-19 transmitted through animals? 1.92+0.87 2.24+0.8 <0.001
26. Is COVID-19 transmitted through sneeze and cough of infected individuals? 2.83+0.53 340 <0.001
Overall 2.24+0.28 2.81+0.12 <0.001
Attitude Assessment significantly from 3.20 + 0.16 to 3.30 £ 0.15 (P < 0.001).

The mean point of attitude for each item is presented in
Table 3. The item number 8 ( Is a quick recovery linked to
COVID-19 infection?) had the lowest mean and the item
number 1 ( I keep my distance of 1 to 2 meters from the
others.) had the highest mean before the intervention. Our
analysis demonstrated that all items, except for the items
number 1, 4, and 21, improved significantly after our inter-
vention. In fact, the overall point for attitude increased sig-
nificantly from 3.97 + 0.46 to 4.39 + 0.46 (P < 0.001).

Practice Assessment

The mean point of practice for each item is presented in
Table 4. The item number 17 (I usually sanitize my shop-
ping bags.) had the lowest mean and the item number 16 (I
usually wash my hand just after I come home) had the high-
est mean before the intervention. Our analysis demon-
strated that all items, except for items number 2, 6, 8, 10,
11, 13,14, 15, 20, and 21 improved significantly after our
intervention. In fact, the overall point for practice increased

Table 3. The impact of intervention in the attitude of participants

Discussion

In this study, the attitude, knowledge, and practice of
householders in a selected residential area were examined
during COVID-19 epidemic in Iran. The findings indicated
that the level of knowledge, attitude, and practice regarding
COVID-19 are lacking, necessitating an intervention. We
evaluated the level of awareness at the baseline, and then
educational contents were prepared and an intervention was
made to improve awareness through social network. Our
study revealed that an intervention based on the environ-
mental health status can successfully increase the level of
knowledge, attitude, and practice in the COVID-19 era. To
the best of our knowledge, this is the first study to use en-
vironmental health intervention in residential complex in
Iran.

It was revealed that the prevention and control measures
are necessary for the limitation of COVID-19 transmission
(17). Educating people in this regard can successfully help
to prevent and control the disease (18). This issue shows

Item Before After P-value
1.1 do observe my 1-2-meter distance with the others 4.77+0.44 4.81+0.38 0.216
2. COVID-19 is a dangerous disease 3.94+0.69 4.83£0.39 <0.001
3. I'and my family are susceptible for COVID-19 3.83£1.25 429+0.72 <0.001
4. I have to infected with COVID-19 and I do not want to prevent this 3.68+1.05 3.76 £ 0.89 <0.001
5. If I will be infected with COVID-19, my family will be also at risk 4.33+0.89 4.71+0.53 <0.001
6. Being infected with COVID-19 is associated with adverse outcomes on my job or educa- 3.58+1.23 4.13+£0.59 <0.001
tion

7. Being infected with COVID-19 may be associated with mortality 4.15+1.01 4.65+0.61 <0.001
8. Being infected with COVID-19 is associated with a rapid recovery 2.86+1.02 3.62+0.96 <0.001
9. If T will be infected with COVID-19, my relatives will be also at risk 435+0.71 4.62 +0.59 <0.001
10. Using personal hygiene equipment is not mandatory for COVID-19 prevention 3.74+1.33 4.53+£0.88 <0.001
Overall 3.97 £ 0.46 4.39+0.31 <0.001
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Items Before After P-value
1. T usually do not participate in people aggregation such as ceremonies or festivals 3.58 £0.51 3.70+0.53 0.002
2. 1 usually do my prayers at public masques 3.60 +0.52 3.63+£0.55 0.456
3. T usually have outside town trips 3.64+£0.51 3.51+0.54 <0.001
4. 1 usually use public transportation for my daily routines 3.55+0.66 3.66 + 059 0.013
5. T usually use my personal vehicle for my daily routines 3.22+1.01 3.61+0.68 <0.001
6. I usually use facial mask when I am going out of house 3.9+0.34 391+0.31 0.803
7. L usually use hand gloves when I am going out of house 2.25+1.05 2.62+0.85 <0.001
8. I usually observe hygiene precautions and distancing in the house 2.79+1.11 2.75+0.92 0.571
9. T usually see my parents, children or friends as a weekly routine 2.82+0.79 3.03+£0.63 <0.001
10. I usually observe social distancing in personal conversation and going out 3.64+0.67 3.70 + 0.64 0.270
11. I usually do most of my shopping in person 2.06 +0.88 1.96 +0.85 0.121
12. T usually go to restaurant for eating food and not order it online 3.62+0.67 3.71+£0.53 0.06
13. T usually have hand sanitizer when I go out 3.63 £0.46 3.79+£0.49 0.418
14. I try to not contact my hand with my face when I am outside of the house 3.71+0.52 3.78 £ 0.41 0.05
15. T usually sanitize my hand when it has a contact with a possible contamination 3.76 £ 0.46 3.79+0.49 0.418
16. I usually wash my hand just after I come in the house 3.93+0.27 3.97+0.17 0.023
17. 1 usually sanitize my shopping bags 1.49+0.79 1.95+0.69 <0.001
18. T usually sanitize contact surfaces in the house 1.72+0.91 2.15+£0.78 <0.001
19. T usually go out as a necessity and I try to stay home 3.35+0.6 3.56+0.62 <0.001
20. I usually follow COVID-19 news and I am sensitive in this regard 3.23+0.82 3.18+0.72 0.462
21. Itry to daily improve my knowledge about COVID-19 prevention and treatment 3.24+0.75 3.18+0.68 0.274
22. I use our residential gym for my work out 3.42+0.82 3.73£0.66 <0.001
23. 1 observe hygiene precautions almost always in everywhere 3.69 + 0.64 3.79+0.45 0.013
24. 1 warn those who do not observe hygiene precautions 2.98+0.81 2.75+£0.76 <0.001
Overall 3.20£0.16 3.30£0.15 <0.001

the importance of knowledge among the general population
that was explored by previous studies. In a study by Chen
et al, it was suggested that the knowledge of individuals
about COVID-19 was significantly lower than the attitude
and practice (19). This study showed that our intervention
significantly improved the knowledge of the population
against COVID-19, observed by several indicators. In fact,
lack of proper knowledge existed among the participants
and only the score of 1 item, which was related to COVID-
19 transmission through hands, did not have a significant
difference. Indeed, improving the knowledge through so-
cial network is one of the best ways for COVID-19 preven-
tion in the general population. In the study of Abuhashesh
et al, the knowledge of the studied population against
COVID-19 increased significantly after social network
based interventions, which was associated with the current
study (20). The results of this study and other studies
showed that educational interventions through social net-
works can be effective in increasing knowledge about
COVID-19.

Assessing the attitude toward COVID-19 was another
aim of this study. Improving attitude can decrease adverse
outcomes of COVID-19 on the lifestyle (21). In a study by
Padmanaban, it was suggested that the attitude of 25% of
the studied population was low in regard to COVID-19
(22). According to Prapaso et al study, it was also stated
that COVID-19 attitudes may be worse than knowledge and
practice, which highlights the need for intervention to im-
prove them (23). In addition, in a study by Araban et al in
Iran in 2021, only 64% of participants had a valuable atti-
tude toward COVID-19, which expresses the need for in-
tervention for improving attitude in our society (24). In the
evaluation of the participants’ attitudes in this study, the re-
sults showed a significant increase in 8 items (out of 10)
and only 2 items, including social distance and lack of pre-

ventive measures for COVID-19, did not improve signifi-
cantly that had high scores at the baseline of the study. Sim-
ilar previous studies were associated with our results. In a
study by Maude et al, educational intervention based on
video clip was effective in improving the attitude about
COVID-19 (25). In addition, Rossi et al suggested that ed-
ucational interventions can be effective in the attitude im-
provement for COVID-19 (26). Thus, educational interven-
tions are necessary for improving attitude during the
COVID-19 era.

Evaluation of preventative practices against COVID-19
was another goal of this study. Similar to attitude and
knowledge, effective COVID-19 preventative practices are
helpful; however, this element may not be as important as
knowledge and attitude (27). This study demonstrated sim-
ilar results. Our study suggested an improvement in preven-
tative practices against COVID-19; however, this improve-
ment was lower than knowledge and attitude improve-
ments. Also, among 24 items that assessed the preventative
practice, we observed a decrease in 3 items. This issue can
be justified by some reasons. The first concern relates to
potential research population burnout brought on by
COVID-19 extension. In fact, the community performance
may decline due to mental burnout and routine hygiene pre-
cautions (28). The second problem relates to a reduced risk
of COVID-19 reinfection. Many people in the community
have been infected with COVID-19 at least once, which is
associated with higher immunity and reduces the risk of re-
infection, but may be accompanied by lack of hygiene ob-
servation. Returning to the immunization is the next diffi-
culty. In fact, when vaccination rates rise among the general
public, a normalization of COVID-19 would start to emerge
and impact people's practices. For overcoming this issue,
studies suggested to have local health departments in dif-
ferent parts of a community (29). During conducting this
study, we have established a local health department in the
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mentioned residential area, which was a positive point in
this study and can be helpful for further health interventions
in this area.

The Islamic Republic of Iran is under several economic
and political sanctions during recent years (30). Our study
reflects the importance of environmental health interven-
tion, which is effective in COVID-19 prevention and can
properly help to interfere with COVID-19, considering all
the sanctions (31). This study had some limitations. Lack
of proper funding resource was one of the limitations of this
study. In addition, some personal concerns might have pre-
vented participants to answer the questions truthfully. Due
to long period of the study, some participants failed to com-
plete the study and some others did not fill the informed
consent form because of fear and stress due to COVID-19
issues. Besides, choosing a residential complex as the study
population may be associated with selection bias, but we
tried to overcome this limitation by including a random
sample of the residential complex population. To have the
most impact, it would be preferable for future studies to use
a larger sample size and a variety of educational methods.
In order to reduce the impact of confounding factors and
evaluate the effectiveness of environmental health inter-
ventions in raising population awareness of COVID-19, it
would be preferable to perform future investigations as
quasi-experimental studies.

Conclusion

Educational intervention during the COVID-19 era has
an effective role in increasing knowledge, attitude, and
practice against this disease. Increasing and expanding ed-
ucational programs based on environmental health in resi-
dential areas can be effective in controlling the epidemic
and lead to the public health promotion.
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