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Background & aim: COVID-19 is highly contagious, and pregnant women might be at 
a higher risk of developing severe symptoms. This study aimed to evaluate the impact 
of a self-care education intervention on knowledge, attitude, and practice (KAP) 
related to preventing COVID-19 among pregnant women. 
Methods: This experimental study was conducted in Health Centers of Sirjan, West 
Iran. A total of 60 pregnant women, divided equally into experimental and control 
groups, participated in this study. The educational intervention included face-to-face 
training as well as providing educational brochures and posters, and text message 
reminders, which were sent weekly over two months. Data collection was done using 
validated and reliable researcher-made questionnaires, including demographic and 
knowledge, attitude, and practice questionnaires, which were completed before and 
then two months after the intervention. Data analysis was performed by SPSS 23, using 
t-tests, chi-square, and correlation coefficients. 
Results: The experimental group showed significantly higher mean scores of 
knowledge, attitude, and practice in comparison to the control group after the 
intervention (P<0.001). Additionally, the mean scores of knowledge, attitude, and 
practice significantly increased after the intervention in the experimental group, 
compared to pre intervention (P<0.001). However, there were no significant changes 
after two months in the control group. 
Conclusion: The effectiveness of the educational intervention to improve KAP was 
confirmed in this study, and notable enhancements were observed in the intervention 
group compared to the control group. Such intervention not only support individual 
health but also contribute to reducing healthcare costs and disease burden at the 
community level. 
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Introduction
Respiratory infections cause high mortality and 

morbidity globally (1). COVID-19 is a respiratory 
and airborne disease with symptoms that range 
from mild, such as fever and cough, to severe, 
fatal conditions (2-3).  

Pregnant women might be at higher risk of 
developing severe symptoms when infected with 
COVID-19 compared to other people (2), and the 
infection may cause serious adverse health 
effects among them (4). The CDC states that 
COVID-19 can make pregnant women critically ill 
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and even cause premature delivery or 
miscarriage (4). During the pandemic, one of the 
pregnant women's major concerns was 
protecting themselves from getting COVID-19 
(4).  

COVID-19 is a highly infectious disease, and 
pregnant women might be at increased risk for 
severe illness from COVID-19 compared to non-
pregnant people (2). One effective way to 
improve pregnant women's health against 
COVID-19 is by enhancing their knowledge, 
attitude, and practice about it (2). Health 
education programs play an important role in 
improving COVID-19 knowledge and are also 
helpful in encouraging optimistic attitudes and 
maintaining safe practices (5). The effectiveness 
of the educational intervention can then be 
evaluated by measuring the changes in KAP 
scores (1). 

Self-care is an essential principle for improving 
health (6). It can decrease stress, improve life 
quality, reduce the cost of healthcare, and 
decrease mortality (4). During pregnancy, self-
care can be learned through care programs (7). 
Self-care for COVID-19 includes social distancing, 
covering the face when sneezing and coughing, 
washing hands, and using face masks (8).  

Promoting sanitation and health education are 
key tools for disease control and improving 
COVID-19-related knowledge and practices 
(2,9); pregnant women, as a vulnerable group, 
require focused prevention and management 
through targeted self-care interventions (4,10).d
Healthcare centers can be suitable places for 
educating pregnant women about self-care 
activities (11). Given the importance of the topic 
and the emergency situation that had gripped the 
entire world for several years, this intervention 
study was conducted with two objectives: first, 
an applied study to prevent infection in pregnant 
women through combined educational 
interventions; second, designing an educational 
package for pregnant women during the 
pandemic crisis. This package was used by the 
covered women until the end of the crisis. 

Therefore, this study was conducted to 
investigate the effect of self-care education on 
KAP variables for preventing COVID-19 infection 
among pregnant women visiting health centers. 
The results of this study can help authorities 

implement the necessary educational 
interventions for protecting pregnant women. 

Materials and Methods 
This experimental study was conducted in 

Sirjan, Iran, from January to March 2021. 
The statistical sample consisted of 60 

participants. The sample size was determined 
according to a similar study conducted by Taqdisi 
et al.(12), and considering the significance level 
of 0.05, power of 0.20, the standard deviation of 
practice equal to 4, and the difference in means 
between the two groups equal to 3. The 
minimum sample size was estimated to be 27 
persons in each group. Nonetheless, we 
increased the sample size to 30 persons per 
group to compensate for any loss to follow-up 
(Figure 1). 

Two centers from the health and treatment 
centers of Sirjan were selected as the research 
sites. Then, 30 pregnant women from each center 
were conveniently recruited into the study and 
randomly assigned to the intervention and 
control groups. 

Two centers from the health and treatment 
centers of Sirjan were randomly selected as the 
intervention and control sites. Then, from each 
health center, 30 pregnant women entered the 
study on a convenience basis.  

The explicit nature of the intervention made 
blinding impractical. The inclusion criteria were 
being pregnant, willingness to participate in the 
study, and residing in Sirjan; and the exclusion 
criteria were having a specific disease such as 
thyroid disorders, diabetes, hypertension 
needing special care, termination of pregnancy, 
or unwillingness to participate. 

Data collection was performed using a 
researcher-made questionnaire. The 
questionnaire used in this study consisted of 
demographic questions and questions related to 
knowledge, attitude, and practice, as well as 
health behaviour and information sources that 
were assessed by the questionnaire after the 
intervention.  

Knowledge was assessed with 15 questions and 
was scored as Yes = 2, and “I don't know” or “No” 
=1, and its score ranged from 15 to 30. The 
questionnaire also included 10 questions related 
to attitude, which were answered on a 5-point 
Likert scale. The score was from strongly agree = 
5 to strongly disagree = 1, and the range of the 
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questionnaire's score was 10-50. The last 
section of the questionnaire included 10 
questions about practice, which were also on a 5-
point Likert scale, from very much = 5 to not at 
all or none = 1, and the total score ranged from 
10 to 50. In addition, questions alongside the KAP 
questionnaire were used to assess the 
educational resources of the target group. 

The questionnaires were sent to ten experts 
(including five health education specialists, two 
obstetricians, and three academics in the field of 
public health) to evaluate their content and face 
validity. The questionnaire was edited after 
researchers received comments about the 
necessity, relevance, clarity, and 
comprehensiveness of the questions. Also, 30 

pregnant women not participating in the study 
were asked to complete the questionnaire, and 
the Cronbach's alpha was calculated, with 0.7 or 
higher considered acceptable.  

A retest was done two weeks after to examine 
test-retest reliability.  

The Cronbach's alpha was 0.91, 0.90, and 0.91 
for knowledge, attitude, and practice, 
respectively. Also, the correlation coefficient (r) 
of test–retest was 0.90, 0.89, and 0.88 for 
knowledge, attitude, and practice, respectively.  

The content of the educational program was 
designed by the researchers and then reviewed 
by experts in the fields of health education and 
health promotion. 

 
 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. CONSORT Flowchart of the study 
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It was later approved after researchers made 
revisions according to the comments of the 
expert panel. The content of the intervention 
included providing information about teaching 
self-care methods to prevent coronavirus 
infection during pregnancy, and educating 
participants on maintaining hygiene. 

The educational intervention was an 
educational package aimed at improving COVID-
19 preventive behaviors among pregnant 
women. It included a 15-minute face-to-face 
session by the health center team covering key 
topics such as virus transmission, hand hygiene, 
mask use, social distancing, and pregnancy-
specific precautions. Participants also received 
an educational pamphlet and posters reinforcing 
these messages. Additionally, weekly text 
message reminders were sent for two months to 
help retain and apply the learned information. 
The control group received standard care 
without additional education. The 
questionnaires were collected before and two 
months after the educational intervention, and 
then compared between the control and 
intervention groups. 

The normality of quantitative variables was 
checked by the Kolmogorov-Smirnov test before 
statistical analysis. Data were analyzed using the 
independent t-test to compare the average 
scores of knowledge, attitude, and Practice 

between groups separately before and after the 
intervention; the paired t-test to compare the 
average scores before and after the intervention 
within the intervention and control groups; and 
the chi-square test to compare behaviors and 
resource usage separately between the 
intervention and control groups. Statistical 
analysis was conducted using SPSS V21, with a 
significance level of 0.05. 

Results 
The participants of this study were 60 pregnant 

women. The intervention and control groups 
were similar in terms of demographic 
characteristics such as age, education, and 
occupation, with no statistically significant 
differences. The mean age in the intervention 
group was 29.17±3.01, and in the control group 
was 28.79±2.67 years, which was not 
significantly different.  

Table 1 presents the frequency distribution of 
demographic characteristics of the participants. 

Comparison of the mean scores of knowledge, 
attitude, and practice between the intervention 
and control groups showed significantly higher 
scores in the experimental group after the 
intervention.  Also, paired t-tests showed that the 
mean scores of knowledge, attitude, and practice 
significantly increased after the intervention in 
the experimental group (Table 2). 

Table 1. Demographic characteristics of the pregnant women participating in this study 

Group 
Number (%) 

P-Value intervention group 
(N=30) control group(N=30) 

Age    
17 to 27 years old 16(53.3) 19(63.3) 0.514* 

 27 to 37 years old 14(46.7) 11(36.7) 
Employed    
Yes 24(80) 26(86.7) 0.625* 

 No 6(20) 4(13.3) 
Education    
Elementary school education 1(3.4) 5(16.6) 

0.423** 
Intermediate School 
education - 2(6.7) 

High School diploma 7(23.3) 8(26.7) 
University degree 22(73.3) 15(50) 

       * Chi-square test: ** Fisher exact test 
 
The results of the chi-square test indicated that 

some health behaviors, including regular hand 
washing, not touching face (nose, eyes, and 

mouth), using personal protective equipment, 
and using hand sanitizers, significantly increased 
after the intervention in the experimental group 
(Table 3). 
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The most common sources of information 
among the participants were social media (such 
as WhatsApp, Telegram, and Instagram) 

(P<0.001), family (P=0.412), and health workers 
(P=0.009), respectively (Table 4).  

Table 2. Comparison of mean scores of knowledge, attitude, and practice before and two months after the 
intervention 

Constructs 
Participants in the study (n=60) 

P-Value* Before Intervention 
Mean± SD 

After intervention 
Mean± SD 

Knowledge    
Intervention 21.07±2.24 28.12±1.52 <0.001 
Control 22.11±2.37 23.01±2.51 0.14 
p-value** 0.292 <0.001  
Attitude    
Intervention 37.12±3.27 44.78±3.36 <0.001 
Control 37.45±2.43 37.96±2.57 0.25 
p-value** 0.378 <0.001  
Practice    
Intervention 36.41±4.62 46.11±4.32 <0.001 
Control 37.75±3.99 38.03±3.66 0.094 
P-Value** 0.08 <0.001  

             * Paired t-tests; **Independent t-tests 

Table 3. The comparison of practice before and two months after the intervention 

Health behaviors Before Intervention 
Number (%) 

After intervention 
Number (%) 

P-Value 
(chi-square) 

Regular hand washing    
Intervention 24(80) 28(93.3) <0.001 
Control 22(73.3) 22(73.3) 0.452 
Not touching face (nose, eyes, and mouth)   
Intervention 17(56.7) 27(90) <0.001 
Control 19(73.3) 20(66.7) 0.574 
Using personal protective equipment   
Intervention 23(76.7) 29(96.7) <0.001 
Control 15(50) 22(73.3) <0.001 
Using hand sanitizers    
Intervention 18(60) 27(90) <0.001 
Control 16(53.3) 17(76.7) 0.871 
Keeping distance from people    
Intervention 28(93.3) 29(96.7) 0517 
Control 26(86.7) 27(90) 0.546 

 
Table 4. The information sources of participants  

Information resources Total n = 60 Intervention Control P-Value 
(chi-square) N (%) N = 30 N = 30 

Social media such as WhatsApp 
Messenger, Telegram, Instagram, etc. 56 (93.3) 30 (100) 26 (86.7) <0.001 

Radio and TV 35 (58.3) 22 (73.3) 13 (43.3) <0.001 
Friends  &Acquaintances 41 (68.3) 25 (83.3) 16 (53.3) <0.001 

Banners and Billboards 36 (60) 19 (63.3) 17 (56.7) 0.03 
Family 55 (91.6) 28 (93.3) 27 (90) 0.412 
Health workers 54 (90) 28 (93.3) 26 (86.7) 0.009 
Others 27 (45) 15 (50) 12 (40) 0.007 
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Discussion 
This research was designed to evaluate the 

impact of a self-care education intervention on 
KAP related to preventing COVID-19 among 
pregnant women.  

Many researchers have recommended the use of 
self-care interventions for pregnant women, 
considering them a sensitive target group 
(13,14). According to the findings of a study by 
Mohamed et al. (2020), educational intervention 
was effective in increasing the KAP of pregnant 
women regarding the prevention of COVID-19. 
Their educational intervention consisted of two 
scheduled sessions, and different teaching 
methods, including videos and demonstrations, 
were utilized (2).  

In another study conducted in Egypt by 
Mahmoud et al. (2020), the educational program, 
including lectures, meetings, and handing out 
brochures, was held three days a week, 4 hours a 
day. This program significantly improved 
pregnant women's knowledge about preventing 
COVID-19(16) In the study of Elmordy et al. 
(2021), knowledge, overall compliance with 
preventive measures, and all components of the 
health belief model increased both immediately 
after the program and three months post-
implementation, compared to baseline, among 
Pregnant Women (17). 

People's knowledge and attitudes predict 
disease preventive behavior and adherence to 
health guidelines (15). 

Previous research also suggests that individuals 
can delay or prevent many exposure-related 
health problems by self-care (10), and this study 
confirmed the benefit of teaching self-care 
activities to pregnant women as well. Results of 
the study conducted by Hashemzahi et al. (2022) 
showed the effectiveness of COVID-19 self-care 
training in reducing stress and anxiety among 
pregnant women and Rostami et al study's 
(2023) about the effect of educational 
intervention with mobile health technology on 
the COVID-19 imposed stress among pregnant 
women, that the results of these studies also 
indicated the effect of educational intervention in 
reducing the risks of COVID-19 (13-14) .  

The current study showed that pregnant 
women acquired information mostly from social 
media, family, and health workers, and this point 
should be taken into account when implementing 

community-based educational programs. In the 
Sayed and Sarhan (2022) study, pregnant women 
gathered their information mainly through 
health workers, booklets, media, and family(18)   
Of course, it is important to note that readable 
and appropriate content (information) using 
scientific methods plays an important role in the 
effectiveness of educational materials (19). 

The main strength of this study was the 
utilization of diverse educational methods 
(lectures, posters, pamphlets, and text 
messages), which aimed to provide multimedia 
self-care education during the COVID-19 
pandemic for pregnant women. 

A limitation of this study was the use of self-
administered questionnaires and self-reporting, 
lack of blinding, and non-randomization of the 
samples. Also, since only pregnant women who 
visited health centers entered this study, the 
results are not generalizable to all pregnant 
women. Another limitation was the fact that both 
intervention and control groups had access to 
other routes of information during the 
intervention, which could have affected their 
knowledge, attitude, or practice.  

Conclusion 
The findings of this study demonstrate the 

effectiveness of educational interventions in 
improving knowledge, attitude, and practice 
among pregnant women regarding preventive 
behaviors. Enhancing knowledge during 
pregnancy remains crucial due to the 
vulnerability of this period and its impact on 
maternal and fetal health. Strengthening 
comprehensive and continuous educational 
programs using health education models can 
empower pregnant women to better manage 
various health risks, including infectious 
diseases; ultimately improving pregnancy 
outcomes and promoting long-term well-being 
for mothers and infants. Such interventions not 
only support individual health but also 
contribute to reducing healthcare costs and 
disease burden at the community level. 
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