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Abstract 

Background  One of the reasons for the increase in cesarean section is the lack of knowledge of mothers in choos-
ing the type of delivery. The present study aimed to determine the effect of education through pregnancy applica-
tion during pregnancy on awareness and attitude and choice of delivery type in primiparous women at Shahid Alavi 
Specialized Medical Center clinic in Mashhad.

Methods  This study was a semi-experimental type. Seventy primiparous pregnant women who had no restric-
tions for birth was selected. Sampling was randomized and purpose-based. The data collection tool was a question-
naire. The starting time of the training was considered from the end of the 27th week of pregnancy and continued 
with regular intervals until the end of the pregnancy. The questionnaires were completed once before the training 
and once after the training as a pre-test and post-test by the research units. SPSS software (version 26) and MacNemar 
test and descriptive statistics were used for data analysis.

Results  According to the results of the MacNemar test, a significant statistical difference was seen between women’s 
knowledge and attitude after the training compared to before (p-value < 0.01). Choosing the type of birth was pre-
ferred before and after the training. But following the performance of women showed that only 62.86% of them 
chose natural birth. In fact, before the training, 40% and after 72.86% of women had chosen birth.

Conclusion  Pregnancy education and application during pregnancy is effective in reducing the choice of cesarean 
section, so this application with the topic of birth and cesarean section has improved the level of attitude and also the 
positive attitude of pregnant women towards birth. Creation of facilities and promotion of different methods of pain-
less childbirth and training of maternity staff to perform birth is expected.

Keywords  Education, Telemedicine, Pregnancy, Awareness, Newborn, Primiparous women, Application

Open Access

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Reproductive Health

*Correspondence:
Seyed Ali Fatemi Aghda
afatamy@yahoo.com
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12978-024-01785-2&domain=pdf


Page 2 of 10Moghbeli et al. Reproductive Health           (2024) 21:49 

Background
The exponential increase in cesarean delivery is seen in 
both developed and developing countries. Especially in 
Asia and China, more than 50% of births are performed 
by cesarean section. In Iran, almost 40% of births in pub-
lic hospitals and 90% in private hospitals are reported to 
be by cesarean section [1]. According to the World Health 
Organization, caesarean section should be between 5 and 
15% of all births [2].

The caesarean section, which was first performed to 
prevent maternal and neonatal complications in certain 
circumstances, has now seriously increased, which has 
created a lot of concern for many countries. Cesarean 
surgery brings many complications for the mother and 
the newborn, such as: bleeding, infection, increased mor-
tality, premature birth of the baby, breathing problems of 
the baby, etc. On the other hand, the mother’s disabilities 
after the operation cause the lack of attention and care of 
the mother and proper breastfeeding of the baby [3] and 
impose huge costs on the family [4]. Also, the results of 
recent studies show that caesarean section has an effect 
on fertility reduction and postpartum depression [5].

Birth has many advantages compared to cesarean deliv-
ery; among the most important of them, the following 
can be mentioned:

–	 There are no anesthesia complications in birth, while 
cesarean section is associated with many risks due to 
anesthesia.

–	 The percentage of uterine infection and urinary 
infection in mothers with normal delivery is lower 
than that of cesarean section mothers.

–	 The delivery method plays an important role in regu-
lating the defense system of mother and baby.

Most deliveries are accompanied by pain and discom-
fort, the intensity of which depends on individual factors, 
the number and type of delivery, the size and position of 
the fetus in the uterus, but there are solutions to make 
it easier for the mother to bear this pain; By having a 
birth and using pain reduction methods, a pleasant birth 
experience is created; Today, most of these methods are 
accessible in Iran.

Several factors are involved in increasing the rate of 
cesarean section, the type of mother’s choice, old age of 
the mother, history of previous cesarean section, multi-
ple pregnancy, uncontrollable birth events, fear of pain, 
stillbirth and uterine rupture are the main factors of this 
increase [6].

Among the other reasons for the increase in cesarean 
deliveries are women’s negative attitude towards their 
previous birth experiences, anxiety and depression, and 
their difficult social and economic conditions. There are 

various studies in this field, which have shown the effect 
of training during pregnancy on the readiness for child-
birth [1, 6, 7].

Applications during pregnancy help women to support 
them in this sensitive and spiritual period, from medical 
and care tips to devotional advice all in one application. 
Using pregnancy apps do not guarantee women’s health, 
but they make things easier and faster for women com-
pared to other methods such as taking notes. The studies 
conducted show that there are different types of applica-
tions related to pregnancy and each of them has its own 
features and capabilities [8]. Some of these apps are more 
content oriented and provide users with useful informa-
tion, while others provide users with a variety of tools 
ranging from calculators to other tools. Some of these 
programs also act as a social network that provides a 
place for dialogue and information exchange [9–14].

Based on this study, an application named “birth or 
caesarean section” (Fig. 1) has been designed, which con-
tains content about natural birth, caesarean section, the 
difference between the two, nutrition during pregnancy, 
suitable sports for pregnancy, suitable music for this 
period, and also Provides clips on both birth methods. 
This application has been approved by two obstetricians 
and gynecologists. This study shows that the use of other 
applications in this field may cause problems, because 
many of them obtain their information from unreliable 
sources that are not approved by doctors and may cause 
irreparable complications for the mother and the fetus. 
This study also used online training, in which the center’s 
obstetrician explained material to pregnant women that 
was in line with the content of the app. These classes give 
women the opportunity to ask their questions about the 
content of the application or their pregnancy and receive 
their answers. According to these studies, this research 
aims to investigate the effect of education through the 
pregnancy application and online class during pregnancy. 
Samples have been chosen based the type of delivery in 
women referring to the clinic of Shahid Alavi Medical 
Center in Mashhad.

Methods
This research was a semi-experimental type that was con-
ducted in 2019 at the Shahid Alavi Specialized Medical 
Center Clinic in Mashhad. The sampling method was 
multi-stage. First, the file number of the pregnant primi-
parous people was identified and randomly participated 
in the research using the lottery method. People who 
were Iranian and had minimum cycle education, primip-
arous, pregnant with a single fetus, gestational age over 
26 weeks (based on the date of the first day of the last 
natural period), wanted pregnancy without any history of 
infertility and no prohibition for birth were included in 
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the research. The number of samples was initially calcu-
lated by Cochran’s formula (n= n0

1+
n0−1

N

 ; n0: Cochran’s 

sample size computed using the formula for ideal sample 
size.; N: the size of the population) to be 80, but before 
the end of the research, 10 of the samples were excluded 
from the research due to premature birth (n = 70) (inclu-
sion criteria).

The data collection tool included a questionnaire 
including: demographic characteristics (7 questions), 
choice of delivery type (1 question), and attitude ques-
tions (11 questions). The validity of the questionnaire 
was determined by reviewing the literature and obtain-
ing opinions from specialists and experts (5 experts in 
Obstetricians), and its reliability was measured based 

Cronbach’s alpha was 0.75 (on 30 Pregnant women 27 
weeks and above at clinic). To calculate the attitude score, 
a five-point Likert scale was used, ranging from com-
pletely disagree to completely agree and had a score of 1 
to 5.

After visiting the clinic of Shahid Alavi Specialized 
Medical Center of Mashhad, pregnant women who had 
visited the clinic of Shahid Alavi Specialized Medical 
Center of Mashhad for pregnancy control were explained 
about the subject and reason of the research. They 
entered the study and completed the questionnaire as a 
pre-test. In this study, an expert Health information tech-
nology provider, who worked in the center and consid-
ered reliable for pregnant women was used as a trainer. 

Fig. 1  View of the designed application
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Also, a pregnancy application was installed on the mobile 
phone of each pregnant woman.

It is a practical application for mothers or women who 
intend to conceive and give birth. This application pro-
vides medical, nutritional, health and educational infor-
mation on a daily basis according to the day of pregnancy. 
This program determines each person’s menstrual cycle 
and calendar personally in order to map their physiologi-
cal state and increase the chances of pregnancy by pre-
dicting the day of ovulation. It is also possible for users 
to communicate and exchange opinions with each other 
and to communicate with experts and ask and answer 
questions with them. This app is designed as a web app 
with Java programming language, which allows creating 
a personal account, supports two languages, Farsi and 
English.

It provides the possibility of communication and ques-
tions and answers with support.

At first, the purpose and method of work and the 
content of educational materials were explained to the 
teacher. Since the goal and method of the researcher’s 
work was in line with safe childbirth training classes, 
the material was familiar to the teacher. The program of 
designed educational classes started around the end of 
the 27th week of pregnancy and was held online in the 
form of a 45-minute session approximately every 10 to 15 
days. This program continued until the end of the 38th 
week. The patients followed until the delivery time by 
texting message and when they are visiting their doctor.

Also, between classes, pregnant women read and 
watched the materials and videos specified for them in 
the application. The educational content taught in the 
application includes the following:

–	 When does birth happen?
–	 Getting to know the stages of birth.
–	 Who has an easy delivery?
–	 Types of birth in the hospital.
–	 Birth with epidural, Birth in water.
–	 Benefits of birth.
–	 Birth or caesarean?

These trainings were about 30  h. It was taught about 
30 min about the way of using the app. The research team 
ensure that the research participants used these apps and 
the app content by tracking them and asking questions. 
Their use of the app recorded in the users’ and manager’s 
panel. If the participants did not use the app for the dura-
tion/session, they would be excluded from the study (no 
one found).

After completing the classes (all these women partici-
pate in childbirth preparation classes that were held in 
the centers) and filling out the questionnaires (online), as 

a post-test, the subjects under the research were followed 
up to learn about their labor performance and the type of 
labor. Statistical analysis was first done by SPSS software 
and using descriptive statistics. Then, the Wilcoxon test 
was used to compare the knowledge and attitude of the 
participants before and after the intervention.

Results
A total of 70 people participated in this research, 41.8% 
of whom were in the age groups of 21–26 years. The 
percentage of being employed, the level of education of 
themselves and their husbands are recorded in Table  1. 
The average score of awareness and attitude of the 
research units before the training was 3.09 ± 1.25, which 
increased after the training and reached 3.15 ± 1.10. This 
increase was statistically significant (Table 2).

According to Table  2, the attitude of the studied sub-
jects regarding each of the items in question, except for 
two items, had a significant increase 40% of the people 
under the study before the training had chosen a birth 
instead of a cesarean delivery, which reached 72.86% after 
the training. Spouse or friends and acquaintances, choos-
ing the time of delivery, short duration of delivery, etc. 
According to Table  3, after the training, only 27.14% of 
people chose cesarean delivery as the preferred delivery. 
Anyway, despite the preference of birth, only 62.86% of 
them succeeded in birth.

According to this chart (Fig.  2), 40% of the people 
under study before studying the application and watching 
online birth classes, and 60% of people chose cesarean 
section as their chosen delivery method.

Figure 3 shows the choice of delivery method by preg-
nant women after reading the application and watching 
online classes, which 72.86% of pregnant women choose 
natural delivery due to familiarity with the benefits and 
Disadvantages of both birth methods and clarification of 
related issues.

Figure  4, shows the results after delivery that only 
62.86% of people managed to have a natural delivery 
and other pregnant women due to issues such as prema-
ture delivery, improper condition of the fetus and prob-
lems such as Gestational hypertension forced a cesarean 
section.

Table 1  Frequency distribution of demographic characteristics 
of mothers and their husbands

Variable Total percentage

Education level (bachelor’s degree) 48.57%

Wife’s education (senior) 32.86%

Job 58.57%
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Discussion
Hassanzadeh and et  al., conducted a research on the 
comparison of factors related to the choice of cesarean 
and birth methods in primiparous mothers and reached 
the following conclusion: out of 140 cesarean births, 
66 births (46.5%) It has no medical advice and one of 
its most important reasons is the fear of vaginal pain, 
the safety and health of the fetus. With a 1% increase in 
awareness about the benefits of birth and the disadvan-
tages of cesarean delivery, the chance of birth increases 
by 15% and 12%, respectively (P < 0.001). Also, with a 
1% improvement in socioeconomic status, the chance 
of choosing a cesarean section increases by 2.45 times. 
According to the results of this study, increasing aware-
ness about the advantages of birth and the disadvantages 
of cesarean delivery have a high impact on choosing the 
natural delivery method. Therefore, considering this case, 
educational interventions are recommended in the men-
tioned cases for mothers who intend to become pregnant 
[15].

Badri and et  al., conducted a study on the women’s 
quality of life after birth and caesarean section and 
reached the following conclusion: There was no signifi-
cant relationship between the quality of life of mothers 
based on the type of delivery, but in the field of physical 
health. The mothers’ quality of life after birth was sig-
nificantly higher than the mothers’ quality of life after 
cesarean delivery. Considering the higher quality of life 
in the field of physical health in the period after natu-
ral delivery, training on emphasizing the effects of this 
issue on the health of the mother and baby is recom-
mended for specialists and mothers in childbirth prep-
aration classes [16].

In 2017, Mohammad and et al., conducted a research 
on the effect of specializing educational messages on 
the choice of the type of delivery in pregnant women 
and reached the following conclusion: special mes-
sages based on awareness, self-efficacy, attitude and 
perceived social support increase the selection of the 
method. Birth occurs in pregnant women. Educational 
programs based on these psychological factors are sug-
gested to guide courtship educational interventions 
[17].

Ahmadi and et al., conducted a research on the qual-
ity of breastfeeding of new mothers in natural delivery 
and caesarean section in selected military hospitals in 
Tehran and reached the following conclusion: the qual-
ity of breastfeeding in women who gave birth naturally 
was 114/89 ± 5. 35, which was significantly higher than 
the quality of breastfeeding in women who gave birth 
by cesarean section (66.110 ± 36.12) (P = 0.045). Since 
the quality of breastfeeding is higher in birth, therefore, 
it is recommended to educate and encourage mothers 
to perform birth [18].

Table 2  Comparison of the average score of the attitude of people before and after training and using the pregnancy application, 
separating the attitude questions

Questions Average P

 After  Before

In cesarean delivery, the patient gives birth to her child after a short sleep. 2.33 3.09 0.001
The choice of cesarean birth is a proof of high social class. 2.16 3.19 0.001
The IQ of a baby born by caesarean section is higher than that of a natural birth. 2.5 3.10 0.002
In my opinion, the main cause of cesarean delivery is fear and lack of awareness. 3.51 2.97 0.002
Natural childbirth increases the emotional connection of the family. 3.44 3.09 0.062
By practicing and getting information about natural childbirth, you can experience it easily. 3.97 2.99 0.001
In my opinion, natural childbirth is the best method of childbirth. 3.81 2.99 0.001
In my opinion, cesarean delivery is the best method of delivery. 2.21 3.06 0.001
In my opinion, by seeing the baby’s face, the fatigue and pain of natural childbirth ends immediately. 3.61 3.09 0.003
In my opinion, consultations during pregnancy can increase excessively 4.1 3.41 0.001
In my opinion, the main reason for choosing cesarean section is pain, which is a useful unpleasant feeling 
that has the rule of a primary protective mechanism.

3.11 3.04 0.691

Table 3  Frequency distribution of the type of elective delivery 
before and after the intervention and McNemar Test

a McNemar Test
b Binomial distribution used

Variable Number (%) Before 
intervention

Number (%) 
After interven-
tion

Natural childbirth 28 (40%) 51 (72.86)

Cesarean 42 (60%) 19 (27.14)

Test Statisticsa

before & after

N 70

Exact Sig. (2-tailed) .001b
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Interventions and complications of childbirth, includ-
ing emergency cesarean and postpartum hemorrhage, 
were significantly related to dissatisfaction with child-
birth. Such events are common and awareness of these 
associations may lead to more individualized care of 
women during childbirth and after [19].

A combination of medical and non-medical factors 
increases the rate of cesarean deliveries. Neverthe-
less, our analysis shows that a significant number of 
cesarean deliveries have taken place in the absence of 
medical justification. It seems that the factors provid-
ing health and treatment services are effective factors 
in influencing the rate of cesarean delivery in the stud-
ied hospitals [20]. 

Most of the women in this study had a positive attitude 
towards caesarean section if necessary. Lack of formal 
education, age less than 19 years, and unemployment are 
associated with the weakness of mothers from cesarean 
section. Education is necessary to improve the percep-
tion of cesarean section as a promoter of child survival, 
and to cool down the perception that causes the negative 
result of perinatal birth is especially in the population at 
risk [21].

The present study was conducted in order to inves-
tigate the effect of education during pregnancy on the 
knowledge and attitude of primiparous women and 
according to the results, the level of knowledge and atti-
tude of the people under the research improves after the 
education compared to before, which is similar to the 
results of other studies [1, 22, 23]. On the other hand, in 
some studies, education during pregnancy did not have 
a great effect on raising women’s awareness and, as a 
result, encouraging them to have a natural birth [24, 25]. 
The majority of people under the present study, before 
and after the training, had chosen birth as their desired 
childbirth method, and similar results were obtained in 
a research [1]. In another study conducted in this direc-
tion, women under training who still had a negative atti-
tude towards birth and had not changed, chose cesarean 
section (3 to 6 times more than others) as their elective 
delivery [26].

Fear of childbirth is one of the main reasons why 
women prefer cesarean section. Fear of natural birth, 
feeling of security, peace and more control in cesarean 
section are the reasons of Australian primiparous preg-
nant women to perform elective cesarean section [27]. 

Fig. 2  Pie chart related to the type of birth selected before the education of pregnant women
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Wiklund et  al. also believe that primiparous pregnant 
women suffer from the fear of birth pain and therefore 
prefer elective cesarean section [28]. In Hong’s study, it 
was found that Taiwanese primiparous pregnant women 
consider birth as a They understood the threat to the 
mother and baby and considered cesarean as a way to 
eliminate this threat [29]. In the studies conducted in 
Iran, it has also been stated that women, especially pri-
miparous women, prefer cesarean delivery due to the 
fear of birth pain, fear of harming the baby and mother, 
fear of reproductive system disorders, and fear of inap-
propriate handling in the delivery room. They give [9, 
29–31]. Metinnia et al. showed that the severe fear of pri-
miparous pregnant women can be due to insufficient and 
inappropriate training and their lack of information [32].

Therefore, it can be concluded that the fear of birth is 
one of the main reasons for preferring cesarean section, 
especially among young and primiparous Iranian women. 
Rudsari et al.‘s study showed that proper communication 
by midwives and doctors with pregnant women and pro-
viding childbirth advice to them reduces women’s fear 
and anxiety to perform birth and encourages them to 
perform birth [33–35].

In Zamani et  al.‘s study, it was found that the most 
important predictor of choosing the type of delivery is 
mental norms and modifying women’s attitudes about 
the benefits and complications of both types of delivery 
can help increase natural delivery among women [36].

In the design of educational interventions to reduce 
caesarean section, attitude structures towards choosing 
the type of delivery and mental norms of primiparous 
pregnant women should be taken into consideration. 
Despite the fact that midwives and doctors are influen-
tial people in choosing the type of delivery, but various 
obstacles make the training and counseling done by them 
ineffective.

Determining the main reasons for choosing a cesarean 
section and designing a brief intervention and imple-
menting it through people who influence pregnant 
women (midwives and doctors) can increase the quality 
and effectiveness of training in health service centers. 
The content and quality of services provided to pregnant 
women is a very important and decisive variable in shap-
ing the attitude of pregnant women and the intention 
to choose the type of delivery. Educational programs, 
interventions in centers and classes should provide the 

Fig. 3  Pie chart related to the type of delivery selected after women’s education
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opportunity for pregnant women to talk about their feel-
ings, concerns and fears. Fear of childbirth is one of the 
main reasons for preferring cesarean section, especially 
among young and primiparous women. Therefore, pro-
moting painless childbirth methods and making birth 
pleasant can be a way to reduce this fear and change the 
choice of cesarean surgery. Another reason for choos-
ing cesarean is the low awareness of pregnant women 
about the benefits and side effects of both delivery meth-
ods. Training programs that are tailored to the needs 
and desires of pregnant women can be a way to increase 
the awareness of pregnant women, and these training 
programs should be held at a time when the majority of 
pregnant women can participate [37].

In this research, as a side finding, the delivery perfor-
mance of the people under study was followed and it was 
found that although 72.86% had chosen the type of natu-
ral delivery after the training, only 62.86% of them had 
actually experienced a natural delivery. This finding was 
somewhat unexpected. According to the results of the 
present research, which shows the effect of education on 
the preparation for birth, and considering the education 

provided, the high rate of cesarean in the country can be 
related to factors other than the mother’s choice, such as 
unnecessary interventions in the childbirth process.

However, in a study, childbirth preparation method 
was effective on anxiety during pregnancy and during 
childbirth and significantly reduced it, and after stopping 
these trainings, its effect gradually decreased and anxi-
ety increased again [38]. Unlike the present study, which 
showed a significant relationship between training and 
changing the attitude of the people under research, in 
a study, the training provided did not have a significant 
effect on the attitude of the people [23]. This is probably 
due to the difference in the educational contents of the 
emotional domain in the two studies.

Conclusion
Also, the content of the application that was used in 
this study was suitable for the needs of pregnant moth-
ers and the creation of the possibility of questions and 
answers of pregnant mothers in online classes caused 
the content provided to be specific, and this specializa-
tion of the training caused a positive change in the level 

Fig. 4  The pie chart related to the type of delivery that took place
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of awareness, attitude, self-efficacy and perceived social 
support ultimately increase the choice of natural deliv-
ery method in pregnant women.

One of the major limitations of this study was the 
small sample size, which is necessary to include a larger 
sample size in future researches. Since the results 
of this study show the role of childbirth preparation 
classes and childbirth apps, emphasizing the disadvan-
tages of cesarean birth and the benefits of natural birth, 
training to restrain different body tension and stretch-
ing and breathing movements is effective in reducing 
unnecessary cesarean sections, in order to achieve the 
goals of the research, establishing counseling clinics 
along with providing pregnancy care and also expand-
ing authentic pregnancy applications according to the 
needs of women.

It is suggested that pregnant women continue to 
increase the level of awareness and their attitude in 
choosing the type of birth. Since the reason for increas-
ing the awareness of pregnant women and choosing 
more birth by them, the observation of many cesarean 
cases is in conflict with the results obtained, therefore, 
creating fundamental changes in the field of unneces-
sary interventions in the delivery department of hospi-
tals, creating facilities and methods Non-medicinal or 
medicinal methods of painless childbirth, creating suit-
able conditions for the companionship of the spouse 
or one of the relatives with the pregnant woman and 
creating a quiet environment away from any noise of 
other pregnant women in hospitals are suggested. It is 
suggested that the macro-programs of countries, which 
are designed to reduce the rate of cesarean section and 
promote physiological childbirth, should be followed 
more seriously.
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