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A Randomized Controlled Trial of a Theory-Based Health 
Education on Prevention of Elective Cesareans in Iran
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caesarean ... [15] Effect of educational interventions based on theory ... [16] Prevalence, 
causes, and complications of cesarean delivery ... [17] Effects of reviewing childbirth 
scenarios on choice of ... [18] Health system evolution plan; a new approach to ... [19] WHO 
Working Group on Caesarean ... [20] What is the optimal rate of caesarean section at 
population ... [21] WHO recommendations on non-clinical interventions ... [22] Constructing 
a theory of planned behavior ... [23] Applied biostatistics and method of ... [24] Association 
between rates of caesarean section and maternal and neonatal ... [25] Does attendance of a 
prenatal education course ... [26] Interventions to reduce unnecessary caesarean sections ... 

Aims The high prevalence of Cesarean section (CS) is a global health concern globally, especially 
in Iran. The current study aimed to evaluate the effect of a Theory of Planned Behavior (TPB) 
based educational intervention on preventing elective cesareans. 
Materials & Methods An interventional study (NCT02929875) was conducted on a sample 
of 100 nulliparous pregnant women attending health care centers in Kermanshah, Iran, 2016. 
Women were randomly selected and assigned into either intervention or control groups on a 
1:1 basis. The intervention group received a theory-based (Theory of Planned Behavior) health 
education intervention, while the control group received only standard care. A questionnaire 
containing items on TPB constructs, including attitude, subjective norms, perceived behavioral 
control, and intention, was used to collect baseline and 1-month follow-up assessments. 
Each woman also received a phone call after childbirth to record their delivery method. Data 
were analyzed using SPSS version 15 at a significance level of p<0.05. The paired t-test, the 
independent t-test, the chi-square, and ANCOVA were used for data analysis.
Findings The results revealed significant differences in scores of attitude, subjective norms, 
perceived behavioral control, and behavioral intention in the intervention group before and 
after the intervention (p<0.05). Additionally, the intervention group chose elective cesarean 
less than the control group (p<0.05). The risk of having an elective cesarean section in the 
intervention group was about one-fifth of the control group (RR= 0.21; CI=0.4197 to 0.0018).
Conclusion According to this randomized control trial results, the TPB-based education 
improved the TPB constructs and NVD rates by providing education to women and their close 
friends or relatives during pregnancy. 
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Introduction 
Childbirth is a natural process. Monitoring and 
controlling natural delivery makes it possible to 
administer appropriate and timely treatment in 
cases of complications [1]. If natural childbirth is not 
viable, then cesarean section (CS) is suggested for 
the safety of mothers and babies. CS means surgical 
removal of the fetus from the abdomen and uterus 
walls [2]. However, in general, complications of 
elective cesarean section are more than normal 
delivery. Complications of CS delivery include 
bleeding, infection, maternal and infant mortality, 
postpartum depression, respiratory distress 
syndrome in infants, and higher economic cost for 
families [3-5]. 
The World Health Organization (WHO) has 
announced that 10-15% is an acceptable rate of CS 
for nulliparous women [6]. Despite this, the existing 
information shows that CS rates exceed this 
acceptable WHO standard in many countries [7]. In 
Iran, the rate is three times more than the global 
average [8]. 
Numerous factors may contribute to increased rates 
of CS. These include the socio-economic status of 
women, maternal age during the first pregnancy, 
doctor's concern regarding mother's conditions, 
legal matters, financial incentives, inadequate 
knowledge, negative attitudes of mothers towards 
vaginal childbirth, and mother's tendency to 
cesarean delivery [2, 9-13]. Thus, to evaluate how these 
factors could be influenced to reduce unnecessary 
cesarean delivery, some theory-based educational 
interventions are proposed [7]. One such 
intervention is educational programs using the 
Theory of Planned Behavior (TPB). For instance, 
studies conducted by Shahraki-Sanavi et al. [14], and 
Besharati et al. [15] demonstrated that such programs 
might be successful in changing women's attitudes 
normal delivery. However, more studies are needed 
to confirm these results. 
While the WHO advocates no more than 10-15% 
rates for CS, a systematic review by studying 197514 
pregnant women announced prevalence of CS in 
Iran equal to 48% that is much higher than its 
recommended levels [16, 17]. Some initiatives, 
including free-of-charge normal vaginal delivery 
(NVD), started on May 6, 2014, by the Iran Ministry 
of Health to limit CS and promote NVD. With the 
implementation in the ministry's approach, only a 
6% increase in the percentage of NVD was achieved 
[18], and the rate of CS remains high. Therefore, 
interventions are needed to promote NVD to achieve 
WHO and ministry of health standard CS standards.  
Considering the maternal and neonatal effects of CS 
[19, 20] and the WHO's recommendation on non-
clinical interventions such as psychoeducation [21], 
the current study aims to evaluate the effect of 
theory-based health education on the prevention of 

elective cesarean sections among a sample of Iranian 
women referred to health care centers in 
Kermanshah. 
 
Materials and Methods  
This was a parallel randomized trial conducted on a 
sample of nulliparous pregnant women at the 
gestational age of 28-36 weeks, referred to health 
care centers in Kermanshah, a province in the west 
of Iran. The study flowchart is also presented in 
Diagram 1. 
 

 
Figure 1) Flow diagram of the study participants 

 
The study sample, which began in December 2015 
and ended in October 2016, was taken from eight 
health care centers. The health centers were initially 
selected through the roll of a die. Four centers were 
allocated as the intervention group and four as the 
control group in a randomized manner. Health care 
centers, which formed the framework for selecting 
participants in intervention and control groups, 
were the same regarding economic, social, and 
cultural conditions.  
Inclusion criteria were as follows: being nulliparous 
at the gestational age range of 28-36 weeks; and age 

Assessed for eligibility (n=305)  

Excluded (n=205)  
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(n=71)  

Analysed (n= 50); 
Excluded from analysis 

(give reasons) (n=0) 

Lost to follow-up (give 
reasons) (n= 0); 

Discontinued intervention 
(give reasons) (n=0) 

Allocated to control group 
(n=50); Received allocated 

intervention (n=0); Did 
not receive allocated 
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reasons) (n= 50) 

Lost to follow-up (give 
reasons) (n= 0); 
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intervention (give 

reasons) (n= 0) 
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(give reasons) (n=0) 

Randomized (n=100)  
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between 18-35. Exclusion criteria included 
contraindication to NVD, premature childbirth, 
incomplete questionnaire, and absence from 
training sessions. 
The intervention consisted of three training sessions 
in 2 weeks. The first session was held to provide a 
favorable attitude towards natural childbirth. The 
explanations about delivery methods, cesarean 
section indications, the advantages and 
disadvantages of each method were presented for 
pregnant women with the lecture method in one 
hour. Then they were asked to express their 
opinions, beliefs, and concerns about the issue in a 
group discussion session which lasted for one hour 
and a half. 
The subject of the second session was to learn 
feasible methods for pain reduction to enhance 
mothers' perception of behavioral control. In this 
session, they helped learn breathing and relaxation 
techniques and master it through practical exercises. 
This session also lasted for one hour and thirteen 
minutes. 
In order to influence perceived behavioral control, 
Training pain relief techniques such as deep 
breathing, relaxation, and the massage was done in 
two 90-minute sessions. The researcher taught these 
techniques, and then the group practiced them to 
learn them.  
In order to affect subjective norms, pregnant women 
were asked to attend a meeting with a friend or 
family member. Participating in training sessions 
with friends or family members who have a major 
role in their decision-making was a technique to 
affect their subjective norms. A pamphlet was 
designed to help women were attending sessions 
alone. These people could support and reinforce 
them to select natural childbirth.  
In each session, a time is specified to review the 
content and answer their questions. The control 
group received only standard care led by midwives 
at health care centers. Standard care included 
examinations of maternal weight, fundal height, FHR 
auscultation, education and screening for alarm 
signs in late pregnancy, and education about 
delivery and infant care were provided to women. 
Data on variables of TPB were gathered at baseline 
and 1-month follow-up. In order to find their 
delivery method, each mother also received a phone 
call after childbirth to record their delivery method. 
The data collection instrument involved a two-
section questionnaire including 50 items. The first 
section had 9 items related to demographic and 
obstetric questions. The second section included 
questions related to TPB's variables. This section 
included attitude with 8 questions (behavioral 
beliefs: 8Q, outcome evaluation: 8Q), subjective 
norms with 5 questions (normative beliefs: 5Q, 
motivations to comply: 5Q), perceived behavioral 

control with 6 questions (control beliefs: 6Q, 
perceived power: 6Q), and behavioral intention with 
3 Questions. The answers to the questions of this 
part were set on a 5-point Likert scale from 1 
(strongly disagree) to 5 (strongly agree) . The 
possible range of scores was 8 to 200 for attitude, 5 
to 125 for subjective norms, 6 to 150 for perceived 
behavioral control, and 3 to 15 for behavioral 
intention. The scoring was set as Ajzen's TPB 
questionnaire construction [22]. 
Content validity was evaluated based on experts' 
comments, and essential modifications were made. 
Reliability was also evaluated by Cronbach's alpha. 
The Cronbach coefficient was 0.82 for attitude, 0.77 
for subjective norm, 0.70 for perceived behavioral 
control, and 0.84 for behavioral intention. 
Answering each questionnaire by the researcher 
required 10 to 15 minutes through an interview. 
This process was done two times, before and after 
the intervention. 
A sample of 43 pregnant women was estimated per 
each group, according to the percent of elective C-
section in intervention and control group as 6% and 
28%, alpha and beta errors equal to 0.05 and 0.1 
using the following statistical formula [23]:  
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To increase the power of the test to 86%, the sample size 
was increased to 50 in each group. 
Data were analyzed by SPSS software. The normal 
distribution of data was controlled by the 
Kolmogorov-Smirnov test. To compare demographic 
data of the intervention and control groups before 
the intervention, the independent t-test and chi-
square were applied. Paired t-test was used to 
compare the pre-test and post-test scores of 
attitude, subjective norms, perceived behavioral 
control, and behavioral intention in each group. Due 
to the difference between groups in terms of income, 
the analysis of covariance test was used to adjust 
income variable and pre-test data. Finally, a 
comparison of the type of delivery (including NVD, 
emergency cesarean section, and elective cesarean 
section) was done using the Chi-square test between 
groups. 
Approval for this research was acquired through 
Ilam University of Medical Sciences Ethics 
Committee (EC Ref No: Ec/94/H/291). Objectives of 
the study were outlined at the beginning of the 
study. Written informed consent was obtained from 
participants, confidentiality of information was 
ensured, and participants were given authority to 
withdraw from the study if they were exposed to 
problems that might have hindered their 
participation. 
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Findings 
In this work, 100 pregnant women have 
participated. Mean±SD for the women's age was 
22.78±3.68 years. There was no significant 
difference between the two groups in terms of age, 
job and education status of women and their spouse, 
and planned pregnancy (p>0.05), but there was a 
significant difference between groups in terms of 
income (p<0.05; Table 1). 
Table 2 shows the mean scores of outcome variables 
for the intervention and control groups at baseline 
and one-month follow-up. Results showed 
significant differences at follow-up for the mean 
scores of attitude, subjective norms, perceived 
behavioral control (p≤0.001), and behavioral 
intention (p≤0.01) between groups.  
Table 3 shows the type of delivery at the end of the 
study in both groups. Results showed a statistically 
significant difference between groups in terms of 
delivery type (p<0.05).  
The risk difference 95% CI of elective C-section does 
not include the null value (RD=0), so the difference 
of elective C-section's prevalence between 
intervention and control groups is statistically 
significant.  
Also, the relative risk 95% CI of elective C-section in 
the intervention compared to control is between 
0.42 and 0.002. Since the 95% CI does not include 
the null value (RR=1), the proportion of elective C-
sections in the intervention group is statistically 
lower than the control group. 
 
 

Table 1) Baseline characteristics of study participants in the 
intervention and control groups 

Variable Intervention Control p-
value 

Mean±SD N (%) Mean±SD N (%)  
Woman’s age 22.26±3.51  23.30±3.86   0.16 
Husband’s age  27.78±4.24  29.24±4.55   0.10 
Woman's education     
Elementary 
school - 7 (14)  - 5 (10)  

0.16 
Secondary 
school - 14 (28)  - 12 (24)  

High school 
and Diploma - 27 (54)  - 24 (48)  

College - 2 (4)  - 9 (18)  
Husband's education  
Elementary 
school - 5 (10)  - 3 (6)  

0.86 
Secondary 
school - 10 (20)  - 11 (22)  

High school 
and Diploma - 25 (50)  - 24 (48)  

College - 10 (20)  - 12 (24)  
Woman's job  
Housewife - 47 (94)  - 46 (92)  1.00 Private - 3 (6)  - 4 (8)  
Husband's job  
Worker - 15 (3)  - 11 (22)  

0.85 Employed - 10 (20)  - 13 (26)  
Private - 23 (46)  - 24 (48)  
No job - 2 (4)  - 2 (4)  
Income  
Very low - 31 (62)  - 35 (70)  

0.04 Low - 19 (38)  - 11 (22)  
Moderate - 0 - 4 (8)  
Planned pregnancy  
Yes - 42 (84)  - 41 (82)  0.79 No - 8 (16)  - 9 (18)  
 
 

 
Table 2) TPB variables’ mean in intervention and control groups at baseline and follow-up (Mean±SD) 

Variable Pre-test Post-test p-value  
(Paired t-test)  

Adjusted p-value 
(ANCOVA)  

Attitude 
Intervention 113.20±25.35 154.40±25.49 <0.001 0.000 Control 96.12±34.53  96.92±34.58 0.002 
p-value (Independent t-test) 0.006 0.000 - - 
Subjective norm 
Intervention 65.00±23.20 84.00±22.20 <0.001 0.000 Control 66.54±22.71 67.04±22.33 0.009 
p-value (Independent t-test) 0.738 0.000 - - 
Perceived behavioral control 
Intervention 83.54±13.28 114.40±13.42 <0.001 0.000 Control 77.08±14.68 78.06±14.29 0.001 
p-value (Independent t-test) 0.023 0.000 - - 
Behavioral intention 
Intervention 10.30±2.50 12.00±1.64 <0.001 0.007 Control 10.74±2.48 10.94±2.33 0.006 
p-value (Independent t-test) 0.38 0.01 - - 
Adjusted for income and pre-test data 
 
Table 3) Percentage of Natural childbirth, emergency C-section, elective C-section, relative risk and risk difference in intervention and 
control groups; X2=8.627, p-value=0.013, Phi Cramer's V=0.294 

Delivery type 
Intervention Control Relative risk 

(95%CI)  
Risk difference 
(95% CI)  N (%) N (%) 

Natural childbirth 35 (70)  26 (52)  1.35 (0.9802 to 1.8608)  0.18 (-0.01 to 0.37)  
Emergency C-section 12 (24)  10 (20)  1.2 (1.733 to 8.128)  0.04 (-0.12 to 0.20)  
Elective C-section 3 (6)  14 (28)  0.21 (0.4197 to 0.0018)  -0.22 (-0.079 to -0.36)  
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Discussion 
It has been reported that CS rates higher than 10% 
were not associated with reductions in maternal and 
newborn mortality rates [24]. Thus the current study 
evaluated the effectiveness of education based on 
TPB on CS prevention. Results showed a significant 
difference for TPB's variables in the intervention 
group. We also had a slight increase in the mean of 
the TPB structures in the control group, but this 
increase was extremely low despite its significance. 
This slight increase in the control group could have 
been caused by the function of the health sector 
evolution plan (HSEP) of Iran to prevent elective 
cesarean section and a high correlation between pre 
& post-test data. On closer examination, the mean 
difference was calculated between two times for 
groups and then compared by the independent t-
test. The results demonstrated a significant 
difference between the groups. In line with our 
studies of Shahraki-Sanavi et al. and Besharati et al. 
found that TPB-based interventions led to positive 
beliefs to NVD and choosing NVD more than CS [14, 

15].  
The study's findings showed that TPB-based 
intervention had a desirable impact on decreasing 
elective cesarean and consequently increasing NVD. 
The ratio of elective cesarean was also different 
between the groups, so that; elective CS was 
significantly lower in the intervention group than 
the control group (6% vs. 28%). A study in China 
showed a 35% decrease in elective CS among 
women who attended a prenatal education course 
[25]. Educational interventions for women in 
companion with their families have been proposed 
to increase NVD and decrease CS rates [26]. Our 
educational intervention included one friend or 
family member of the women to affect more some 
behavioral beliefs of women.  
Social desirability is the possible limitation that can 
affect the participants' responses—having the 
control group could somewhat control this problem.  
 
Conclusion 
This study could improve the outcome variables and 
NVD rates by providing education to women and 
their close friends or relatives during pregnancy.  
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