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Abstract 
BACKGROUND: Cesarean section rates are rising in many countries and the result of it is increase in maternal and prenatal 
morbidity and mortality rates. We assessed the content and concurrent validity of constructs of Behavioral Intention Model 
(BIM) scales to evaluate safer choices by pregnant women to select their method of delivery. 

METHODS: This was a quasi-experimental study that carried out on 140 women with their first pregnancies in Khomeiny-
shahr (2006). Data were collected using a researcher-made questionnaire, before and after education, in experiment and 
control groups. For data analysis, t-paired, t-test, chi-square, and Wilcoxon test were used (α ≤ 0.5) 

RESULTS: The mean grade scores of knowledge of experiment group about information of delivery, before intervention 
was 5.7 out of 10 that increased to 8.7 after intervention. There were significant differences between attitude of experiment 
group before and after intervention (p < 0.001). T-paired test revealed significant difference between the intention of par-
ticipants in experiment group for vaginal delivery, before and after intervention. The data showed that the proportion of 
cesarean section in participants was 57.2% that in control group is very higher than experiment group (60% to 40%). Chi 
square test revealed significant difference between the methods of delivery of participants in two groups (p < 0.026). 

CONCLUSION: The BIM has potential for providing the foundation to educational intervention at the individual and com-
munity. It can be therefore, recommended that the application of this model may change and improve different behaviors 
including method of delivery. 
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 cesarean section is a life saving proce-
dure for both mother and baby when 
medically indicated, and in many cases 

it ensures a live birth and avoids neurological 
damage to the baby. However, the indiscrimi-
nate use of this intervention considerably in-
creases maternal morbidity and mortality and 
increase woman's discomfort after birth, which 
may in turn create difficulties in taking care of 
the newborn and for breastfeeding. Unneces-
sary cesareans generate higher expenditure, but 
they do not reduce neonatal or infant death 

rates nor prevent the birth of newborns with 
neurological damage. Moreover, they increase 
the risk of premature birth and the number of 
babies with low birth weight and respiratory 
problems.1 

 The World Health Organization considers 
that there is no justification for any region to 
have cesarean section rates higher than 15%.2 
 Cesarean section rates are rising in many 
countries and the result is increasing maternal, 
prenatal morbidity and mortality rates.3,4 But 
against the effort to keep the cesarean section 
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rates it's going higher than 15%.5,6 
 Cesarean section, intrapartum or elective, 
has traditionally been performed only when 
clinically indicated and cesarean section on ma-
ternal request has been considered inappropri-
ate7 but views are changing. Some authors con-
sider acceptable cesarean section on request, as 
long as the woman is fully informed of the im-
plications of the procedure.7 Moreover, recent 
research in Washington State concluded that, 
adjusted for maternal age and severe pree-
clampsia, women who had cesarean delivery 
were not at significantly higher risk for death 
compared to women who had vaginal delivery.8 
 Cesarean delivery rates have increased all 
over the world since the 1970s, but the rates in 
some developing countries are much greater 
than those found in any other countries. In the 
United States, which has the highest number of 
cesarean section for a developed country, cesar-
ean section rates have risen to more than 40% 
between 1976 and 1981; they went down to 25% 
in 1988,9 and the proportion reached 23.6% of 
total deliveries in 1991.10 This has been associ-
ated with a decreasing prenatal mortality 
rate11,12 and decreasing maternal mortality and 
morbidity.13,14 Japan, on the other hand, had a 
rate of only 7% in 1992, and most European 
countries also have cesarean rates below 15%.15 
These countries have very low maternal and 
neonatal mortality rates. In Iran the proportion 
of cesarean was 42.3% of total deliveries in 2005 
and in Isfahan it was 58.2%.16 In a study in Iran, 

the rate of cesarean decreased about 15%, by 
health education to pregnant mothers.17 
 There is clear evidence that we can decrease 
health problems by programs that insist on 
educating at risk people. Theory plays an essen-
tial role in health education as a profession. 
Theories enable the health education practitio-
ner to choose the most appropriate and specific 
situation.18 
 The evaluation of theory–based health pro-
grams requires valid measurement instruments 
to assess a program's impact on the theoretical 
mediating variables. Failing to develop and use 
the valid and reliable instrument can cause, 
spurious findings.19,20 The Behavioral Intention 
Model (BIM) is one of the most widely used 
model in attitude and behavioral of pregnancy. 
In this model intention for behavior is combina-
tion of attitude to behavior and Subjective 
Norms (SN). Attitude to behavior is including 
personal nature and evaluation of results of be-
havior, and subjective norms is including nor-
mative beliefs and reflecting social influence.21 
For better understanding, BIM details, is seen in 
figure 1. We assessed the content and concur-
rent validity of constructs of Behavioral Inten-
tion Model's scales, to evaluate safer choices by 
pregnant women to select their method of de-
livery. 
 The purpose of this study was to test the util-
ity of the BIM in understanding and predicating 
the intention of pregnant women in selecting 
their method of delivery. 
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Methods 
This was a quasi-experimental study carried out 
on 140 women with their first pregnancies in 
Khomeiny-shahr (2006). 
 Total health centers in Khomeiny-shahr were 
33. Eight health centers were selected by simple 
random sampling for study (4 centers as ex-
periment group and 4 centers as control 
groups). The samples were selected from 8 
health centers by convenient sampling. 
 Data were collected by using a researcher-
made questionnaire, before and after interven-
tion, in experiment and control groups. To en-
sure the clarity of questionnaires, pilot testing of 
the questionnaire was also performed using the 
coherence and consistency upon 10 pregnant 
women who were not included in the survey. 
Then, the questionnaire was modified on the 
basis of their feedback. Content validity was 
established by 4 experts who were either aca-
demic staff or practicing health educators. To 
determine the internal reliability, a Cronbach's 
alpha was calculated for each scale (α = 0.72 for 
knowledge scale, α = 0.83 for evaluation of re-
sults, α = 0.78 for attitude and α = 0.73 for inten-
tion scale). 
The questionnaire had 5 parts as: A- Ten ques-
tions about knowledge of participant and the 
range of scores was, 0-10. B- Ten questions 
about evaluation of results of behavior with 
scores range of 0-10. C- Fifteen questions about 
attitude, that were measured using five-point 
Likert scales (strongly agree = 5, thorough dis-
agree = 1, with range of 15-75). D- Ten Ques-
tions about Subjective Norms that total sum of 
scores was 10. 5- Six questions about intention 
that was Multiple Choice Questions (MCQ). 
 The education as intervention factor was per-
formed using lecturing and group teaching me-
thods for pregnant women in three sessions and 
for their husbands in one session, in experiment 
group. All data which were collected before and 
after intervention (three months after educa-
tion) were transferred directly into SPSS soft-
ware. For data analysis, paired and independ-
ent-sample t, chi-square and Wilcoxon tests 
were used with the level of 95% confidence. 

Results 
Interview with 140 pregnant women was con-
ducted and asked about the method of their de-
livery in 2006.Majority of participants were 
educated in which 65.7% of them were high 
school graduate and higher. They were gener-
ally young; the mean age of them was 23.2 (2.8). 
 The results which are shown in table 1 indi-
cate that intervention caused an increase in 
knowledge of experiment group. The mean 
grade of experiment group scores from knowl-
edge about delivery, before intervention was 5.7 
out of 10 that increased to 8.7 after intervention. 
There was significant difference between the 
knowledge of experiment group before and af-
ter intervention (p < 0.001). The increase in 
knowledge of control group, after intervention 
was not significant (p = 0.2). 
 As table 1 presents, the mean grade of evalu-
ation of results scores increased in experiment 
group after intervention whereas it decreased in 
control group after intervention. T-test revealed 
significant difference between the evaluation of 
results of experiment and control groups after 
intervention (p < 0.001). The attitude was meas-
ured by summing participants' responses to re-
lated questions. In experiment group, the mean 
grade was 55.1 and 66.5 out of 75, before and 
after intervention, respectively (Table 1). There 
was significant difference between attitude of 
experiment group before and after intervention 
(p < 0.001). About Subjective Norms, the SN 
increased after intervention in experiment 
group whereas decreased in control group, 
while in experiment group, the mean grade was 
6.78 and 8.8 before and after intervention re-
spectively, in control group, the mean grade 
was 6.8 and 6.4 before and after intervention, 
respectively (Table 1). 
 The intervention basis on BIM improved the 
intention and practice of participants in select-
ing the method of their delivery. As shown in 
table 2, in experiment group before interven-
tion, only 25.7% of participants intended for va-
ginal delivery, but after intervention 68.6% in-
tended for vaginal delivery. T-paired test re-
vealed significant difference between the
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Table 1. The comparison of mean grades of knowledge, evaluation of results, attitude and subjective 
norms before and after intervention in experiment and control group 

 

 Experiment group (n = 70) Control group (n = 70) P value 

Knowledge    
Before intervention 5.7(2.1) 4.9(1.85) 0.09 
After intervention 8.7(1.45) 5 (2.3) 0.001 
P value 0.001 0.2  

Evaluation of results    
Before intervention 2.18(0.42) 2.27(0.41) 0.35 
After intervention 2.73(0.35) 2.01(0.41) 0.001 
P value 0.001 0.28  

Attitude    
Before intervention 55.1(12.8) 56.8(13.3) 0.62 
After intervention 66.5(10.8) 52.5(16.2) 0.004 
P value 0.001 0.51  

Subjective norms    
Before intervention 6.78(0.97) 6.8(0.99) 0.57 
After intervention 8.8 (1.82) 6.4 (1.5) 0.001 
P value 0.00001 0.98  

 
Table 2. The comparison of intention of participants before and after intervention in experiment and 

control groups 

Intention 

Groups 

Probably natural 
No(%) 

Probably cesarean 
No(%) 

Really nature  
No(%) 

Really cesarean  
No(%) 

Experiment      
Before intervention 34(48.6) 15(21.4) 18(25.7) 3(4.3) 
After intervention 17(24.3) 2(2.9) 48(68.6) 3(4.3) 

Control     
Before intervention 29(41.4) 13(18.6) 21(30) 7(10) 
After intervention 9(12.8) 9(12.8) 26(37.1) 26(37.1) 

P value 0.32 0.04 0.05 0.16 
 

intention of participant in experiment group for 
vaginal delivery, before and after intervention.  
 The data in table 3 present the practice of 
participants in method of delivery in two 
groups. As these data show, the proportion of 
cesarean section in participants was 57.2%, 
which in control group is very higher than ex-
periment group (60% to 40%). Chi-square test 
revealed significant difference between the me-
thods of delivery of participants in two groups 
(p < 0.026). 
 
Table 3. Practice of participants in two groups 
in delivery after intervention* 

Practice 
Group 

Vaginal 
No (%) 

Cesarean 
No (%) 

Experiment 38(63.33) 32(40) 

Control 22(36.7) 48(60) 
Total 60(42.8) 80(57.2) 

*P value = 0.026 

Discussion 
This study establishes preliminary confirmation 
of the feasibility of applying the BIM to predict 
and understand the intention of pregnant wom-
en to choose vaginal delivery not cesarean. 
 Studies have identified several basic educa-
tional needs in participants which increase their 
knowledge and change their intention to deliver 
in vaginal. It was shown that the awareness of 
individuals about the delivery information was 
low (5.7 out of 10). Increasing the participants' 
awareness on need for vaginal delivery through 
educational campaigns is likely to improve the 
participants' intention in vaginal delivery. The 
awareness of individuals about information of 
delivery significantly increased after interven-
tion in experiment group. 
 The finding of this study are consistent with 
the observation of Anderson, who described the 
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increase of knowledge of participants decreases 
the prevalence of cesarean delivery21 and the 
finding of Tan, who found that HBA1C in dia-
betic patients declined when their awareness 
increased.22 The increase in awareness in this 
study is also consistent with the finding of Lin 
et al, who observed the change and improve-
ment of behavior of individual in vaccination 
rate of HB.23 
 Evaluation of results, as one of the constructs 
of BIM, was increased in experiment group, 
suggesting that education may have influence 
upon the participant's behaviors. The results of 
this study are consistent with the finding of Ta-
vasoli et al who found the increase of positive 
evaluation toward vaginal delivery was signifi-
cantly related with decrease of cesarean deliv-
ery.17 
 Our findings showed that attitude of partici-
pants was significantly increased after interven-
tion in experiment group but declined in con-
trol group. The results of our study about atti-
tude and Subjective Norms are consistent with 
the finding of Baghiani-moghadam et al, who 
found that education changed the attitude and 
SN of diabetic patients and they decreased their 
HbA1C.24 
 We know that behavior is after intention, 
and it can not be behavior and practice without 
intention. The intervention basis on BIM im-
proved the intention and practice of partici-
pants in selecting the method of their delivery. 

This finding is consistent with the findings of 
Miri et al who found the increase of intention of 
men of Ashayers increased the using the family 
planning in them.25 The data in Table 3, show 
the behavior and practice of women in delivery. 
These data revealed that the prevalence of ce-
sarean section in this city is 57.2% that is same 
as Isfahan, and is more than in total of Iran.16 
 In addition, the difference of the cesarean 
prevalence in experiment and control groups 
are concordant with previous studies which 
demonstrated that practice can be increased af-
ter intervention.24,26-30 All of these findings im-
ply that the specific intervention may cause the 
changes and improvements of behavior in par-
ticipants. 
However, traditional strategies that provide 
only general information to all people, disre-
garding the attitude of the segment of the target 
audience being served, will likely to be ineffec-
tive in changing behavior. Using public health 
theories to tailor intervention to the target pop-
ulation can overcome these problems. The BIM 
has potential for providing the foundation to 
educational intervention at individual and 
community levels. It can be therefore, recom-
mended that the application of this model may 
change and improve different behaviors includ-
ing method of delivery. 
 The Authors declare that have no conflict of 
interest in this study and they have surveyed 
under the research ethics. 
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