
Received: July 9, 2021 
Revised: March 22, 2022 
Accepted: March 27, 2022 

Corresponding author: 
Ni Wayan Ariyani 
Department of Midwifery, 
Denpasar Health Polytechnic, 
Sanitasi Street no 1 Denpasar, 
Bali 80226, Indonesia 
E-mail: ariyaniwayan@ymail.com  

The effect of an application-based educational 
intervention with a social cognitive theory model on 
pregnant women in Denpasar, Bali, Indonesia:  
a randomized controlled trial  
Ni Wayan Ariyani1 , I Made Ady Wirawan2 , Gede Ngurah Indraguna Pinatih2 ,  
Anak Agung Ngurah Jaya Kusuma3  
1Department of Midwifery, Denpasar Health Polytechnic, Bali, Indonesia 
2Public Health Science Program, Udayana University, Bali, Indonesia 
3Department of Obstetrics and Gynecology, Sanglah General Hospital, Bali, Indonesia 

ABSTRACT

Objectives: The aim of this study was to elucidate the effect of application-based antenatal 
education based on social cognitive theory (SCT) on Health Promoting Lifestyle Profile II 
(HPLP II) scores, compliance with iron tablet consumption, and readiness for childbirth and 
complications among pregnant women in Denpasar, Bali, Indonesia. 
Methods: This randomized controlled trial included 71 pregnant women in the treatment 
group and 74 pregnant women in the control group. The treatment group application-based 
antenatal education based on SCT, while the control group attended a conventional pregnancy 
class. Iron tablet consumption was verified by counting the remaining iron tablets. Information 
on participants’ lifestyles was collected using the HPLP II questionnaire with the help of an 
assistant. The collected data were statistically analyzed using IBM SPSS ver. 24.0. 
Results: The antenatal education intervention effectively increased the HPLP II score by 0.32 
points (2.62 ± 0.331 before the intervention and 2.94 ± 0.273 after). Meanwhile, the control group 
had a 0.13-point increase (p = 0.001), from 2.67 ± 0.336 to 2.80 ± 0.275. There was no significant 
difference in iron tablet consumption (p = 0.333) or readiness for delivery and complications 
(p = 0.557) between the treatment and control groups. 
Conclusion: Application-based antenatal education with SCT effectively increased the HPLP II 
scores of pregnant women in Denpasar, Bali. Although there was no significant difference in 
iron tablet consumption or readiness for delivery and complications, the values increased to a 
greater extent in the treatment group than in the control group. This education model is more 
suited to urban pregnant women who employed and have good internet access. 
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Introduction 

Pregnancy and childbirth are complex processes associated 
with physiological, psychological, and emotional changes 
[1,2]. Lifestyle during pregnancy has a tremendous impact 
on the health of the mother and the baby. The term “lifestyle” 
encompasses a broad range of phenomena, including the 
mother’s and her family’s responsibility for health, nutrition 
intake during pregnancy, physical activities, interpersonal 
relationships, stress management, and spirituality [3]. 
Antenatal education is a factor that influences lifestyle 
during pregnancy is antenatal education [4]. 

Studies in several countries have shown that there 
are many problems in antenatal education related to its 
technical aspects or results. The individual face-to-face 
method in Indonesia still faces some problems, such as 
limited information, poor planning, and little to no follow-
up [5]. The participants’ attendance was also low due to 
time, transport, and financial constraints, as well as the lack 
of a classroom [6,7]. Conventional classes have shown low 
effectiveness for improving pregnant women’s health and 
psychosocial status, as well as babies’ health [4,8]. 

Antenatal education involves efforts to improve pregnant 
women’s knowledge and behavior. Moreover, it could be 
reinforced further with a proper model to modify behavior. 
The social cognitive theory (SCT) model is a model that views 
human behavior as molded by 3 components: individual 
(self-efficacy), environment, and behavior [9–13]. One way to 
increase self-efficacy is social modeling. A pregnant woman 
who sees other mothers succeed in their pregnancies by 
engaging in a healthy lifestyle can increase her confidence 
in doing the same. A model can influence another person 
by his/her behavior and way of thinking [10]. 

Environmental factors are also important in changing a 
person’s behavior; for instance, providing infrastructure 
or new resources can ease the new behavior [10]. The 
application of digital technology as a medium for education 
on antenatal behavior is one example. Computer applications 
have been extensively used for antenatal education due 
to their ability to solve constraints of time, distance, fee, 
and access, as well as limited human resources. Pregnant 
women can conveniently access information in the form of 
text, pictures, videos, discussion forums, and other relevant 
features [14]. Shamizadeh et al. [15] reported that a physical 
activity intervention with an SCT model effectively reduced 
diabetes risk. An intervention using the SCT framework 
could increase the physical activity and improve the diet 
of cancer patients [16]. Abdi et al. [17] observed that digital 
media were effective for a lifestyle intervention. An SCT 
model intervention could contribute to teenagers’ sell-

efficacy to practice a healthy lifestyle, reduce snacking, 
maintain body mass index (BMI),  and reduce waist 
circumference [18]. 

The availability of antenatal care in Indonesia has been 
reported to be quite good (86%) [19]. However, the participation 
rate of pregnant women was only 19.2% [20]. Furthermore, 
face-to-face or individual-based learning is not considered 
effective by the authorities [5]. As described above, many 
applied education methods still have problems in terms of 
implementations and results, so innovations to address 
this issue are direly needed. Antenatal education and the 
SCT model are expected to overcome various problems in 
educational methods. Thus, this study aimed to determine 
the effect of a web application-based antenatal education 
program using an SCT model on Health Promoting Lifestyle 
Profile II (HPLP II) scores, compliance with iron tablet 
consumption, and readiness for childbirth and complications 
among pregnant women in Denpasar City, Bali, Indonesia. 

Materials and Methods 

Research Design 
This research was an experimental study using a randomized 
controlled trial design. The treatment group comprised 
pregnant women who received web application-based 
antenatal education using an SCT model. The control group 
comprised pregnant women who attended antenatal 
education classes for pregnant women at midwife clinics and 
Denpasar City health centers. The classes for pregnant women 
were an antenatal education program. The samples were 
recruited from all pregnant women who received pregnancy 
examinations at midwifery independent practices and public 
health centers in Denpasar City. The inclusion criteria were as 
follows: (1) parity 1 to 4 and a healthy condition, (2) gestational 
age of 13 to 20 weeks after the intervention, (3) having and 
being able to use a smartphone, (4) an educational level of 
junior high school or higher, and (5) voluntary agreement 
to participate in the research. The exclusion criterion was 
unwanted pregnancy.  

Study outcomes 
This present study evaluated readiness for childbirth and 
complications, HPLP II scores, and compliance with iron 
tablet consumption. 

Sample size 
The sample size was calculated based on a previous study 
that used a website-based education intervention for 
breastfeeding [21,22]. Compared to the previous study, this 
study developed an application with differences in terms 
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of features, methods for promoting behavior changes, and 
the topic of the intervention. The calculation yielded a total 
number of 53 participants per group with a significance level 
of 5% and a power of 80%. The sample size was increased 
based on an anticipated drop-out rate of 20% (11 people). 
Thus, the sample was designed to include 64 individuals in 
each group. 

Randomization 
There were 11 health centers and 15 midwife clinics that 
provided classes for pregnant women. The health centers 
did not charge fees, whereas the midwife clinics asked for 
payments, as health centers are managed by the government, 
while midwife clinics are private institutions in Denpasar. 
Fifty pregnant women visited the health centers each month. 
Six health centers and 4 midwife clinics were selected 
randomly. The midwives contacted pregnant women who 
met the inclusion criteria to ask whether they would be 
willing to participate in this study. Simple random sampling 
was used to determine the treatment group and the control 
group. All participants provided informed consent before 
randomization. This study was approved by the Research 
Ethics Commission of the Faculty of Medicine, Udayana 
University (2019.03.1.0889). 

The antenatal education model 
The application of an SCT model for antenatal education 
had several stages, including (1) reviewing literature studies 
field studies were used to determine the implementation 
and ongoing problems of antenatal education; (2) designing 
an antenatal education model by the research team; (3) 
conducting an expert specialist doctor, midwives, and 
nutritionists; (4) conducting model trials involving midwives 
at health centers to assess the feasibility of service programs; 
and (5) improving the model according to input from the 
implementing midwives. Thus, a final antenatal education 
model was obtained. 

Intervention 
The web application-based antenatal education program 
was designed based on the SCT model, including social 
persuasion and social modeling [12]. According to the concept 
of the SCT model, individuals received the intervention using 
social persuasion and social modeling; the environment 
was considered to be the antenatal education app, and 
the behavioral factor was changes in individuals and the 
environment after the intervention [12].  

After informed consent and randomization, the pregnant 
women in the treatment group were given a pretest during 
the antenatal care visit. The pretest, including the HPLP II, 

readiness for delivery and pregnancy-related complications, 
and iron tablet consumption, was given by a trained midwife. 
The subjects were trained to use the application after the 
pretest and then given an explanation about the study 
intervention, including the schedule for face-to-face 
meetings, and the application, which gave pregnant women 
access to the necessary information and had features 
enabling interactive education. Face-to-face discussions 
were held during antenatal care and an midwives provided 
an explanation, suggestions, and discussion regarding 
accessing the information in the application. The intervention 
included at least 4 face-to-face meetings during antenatal 
care and 10 instances of accessing the provided discussion 
feature in the application, including 4 times during face-
to-face meetings. The minimum number of face-to-face 
sessions was based on the frequency of classes for pregnant 
women in Indonesia [23]. The intervention was carried out 
in a 3-month period, and the post-test was administered 
after that. Thirty iron tablets (60 mg) were administered 
at each antenatal visit, 1 tablet was taken per day and 
consumption was evaluated at each antenatal care visit. 

The features available in the application comprised 
(1) information about pregnancy danger signs, a healthy 
lifestyle during pregnancy, nutrition for mothers and babies, 
pregnancy checks, pregnancy development, labor, and post-
birth care; (2) brainstorming with peer groups, peer models, 
and staff; and (3) videos from peer models describing their 
experiences of the process of pregnancy and childbirth. 
Social persuasion and social modeling were applied to 
pregnant women. This study was conducted in 4 meetings. 
Social persuasion was performed by providing explanations, 
suggestions, advice, guidance, and discussions with pregnant 
women and their husbands [13]. Social modeling was applied 
by giving pregnant women information about successful 
experiences of pregnancy and childbirth and allowing them 
to have discussions with peer models in the application 
[10]. The peer models were pregnant women who had good 
experiences of pregnancy and childbirth and also had been 
examined in the same place as the treatment group. 

Class for conventional pregnant women 
The class for pregnant women was a face-to-face antenatal 
education program implemented in health service agencies 
in Denpasar City, Bali. The minimum frequency of antenatal 
care was 4 times during pregnancy [24]. The class activities 
for pregnant women were conducted at least 4 times. At 
each 120-minute meeting, participants received 3 materials. 
The first meeting was held at the time of the participant’s 
initial presentation to the clinic, regardless of the specific 
gestational age. The activity process consisted of a general 
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explanation, brainstorming, evaluation, and physical activities. 
The materials were about pregnancy, childbirth, postpartum 
depression, family planning, and baby care. 

Data Collection 
Research assistants conducted interviews with pregnant 
women who met the inclusion criteria. Then, pregnant 
women were asked to answer the HPLP II questionnaire. 
The treatment group was given training on how to use 
the application and the intervention process. The control 
group comprised pregnant women who attended classes. 
The post-test was conducted to assess the outcomes. The 
interview guide for preparedness for labor and complications 
consisted of 8 questions referenced from Jhpiego. The HPLP II 
questionnaire is based on Walker et al. [3]. The HPLP II is used 
to assess a person’s health behavior pattern using 6 indicators: 
(1) spiritual development, (2) interpersonal relationships, (3) 
nutrition, (4) physical activity, (5) responsibility for health, and 
(6) stress management. A total of 52 statement items were 
measured according to a Likert scale: 1, never; 2, sometimes; 3, 
often; 4, routinely. The final score was obtained by calculating 
the average individual responses. This questionnaire has 
been tested in a cross-sectional study to measure HPLP 
II in nursing students in Jakarta, Indonesia. The results 
showed that r = 0.883 to 0.893, with α = 0.934 [25]. The 
midwives reviewed the data on compliance with iron tablet 
consumption after asking the pregnant woman. This 
information was then documented in the medical record.  

Statistical Analysis 
The collected data were analyzed using the paired t-test 
to determine the effectiveness of the intervention to 
increase HPLP II. The McNemar test was used to evaluate the 
effectiveness of the intervention on increasing awareness and 
iron consumption. Analysis of covariance was conducted to 
evaluate the differences in HPLP II values between the groups 
and the influence of covariates. The chi-square test was 
used to compare readiness for childbirth and complications 
between the treatment and control groups and differences in 
iron tablet consumption. The statistical tests were performed 
in IBM SPSS ver. 24.0 (IBM Corp., Armonk, NY, USA).  

Results 

Table 1 presents the general characteristics of the subjects 
in this study. The majority of the pregnant women were 
20 to 35 years old (86.7%), and the lowest proportion was 
< 20 years old (4.2%). The youngest participant was 16 
years old, while the oldest was 40 years old, and the mean 
age was 27 ± 5.47 years. Most participants had a basic and 

middle-level education (67.7%), while the rest had a higher 
education (23.3%). More than half of the subjects were 
working (67.5%) and the rest were unemployed (32.5%). 
Most subjects (79.2%) had an income above the regional 
minimum salary with a mean income of  Indonesian Rupiah 
4,610,000.00. The percentage of multigravida women was 60%, 
and the percentage of women during the third trimester 
was also 60%. Significant differences were not found in any 
of the recorded parameters (p > 0.05). 

Figure 1 presents the research flow during data collection. 
There were 214 pregnant women who met the inclusion 
criteria, but 6 refused to participate in the present study. 
All participants provided informed consent. Ten patients in 
the treatment group were not included due to transfer to 
another place (n = 4) and refusal (n = 6), and 2 patients in the 
control groups were excluded due to transfer into another 
place (n = 1) and refusal (n = 1). Thus, the final treatment 
and control groups comprised 92 and 101 participants, 
respectively. After the intervention process, there were 71 
participants in the treatment group and 74 participants in 
the control group. 

Treatment Effect on HPLP II 
Table 2 presents the results for changes in HPLP II before 
and after treatment. We found increases in the mean HPLP 
II scores in the treatment and control groups. The mean 

Table 1. Characteristics of research subjects in the treatment 
group and control group

Characteristic
Group

pTreatment  
(n = 71)

Control  
(n = 74)

Age (y) 0.921
  < 20 and > 35 10 (14.1) 10 (13.5)
 20–35 61 (85.9) 64 (86.5)
Occupation 0.672
 Employed 33 (46.5) 37 (50.0)
 Unemployed 38 (53.5) 37 (50.0)
Education 0.942
  Intermediate 56 (78.9) 58 (78.4)
  Higher education 15 (21.1) 16 (21.6)
Salary (US$) 0.388
  < 178.24 8 (11.3) 12 (16.2)

  ≥ 178.24 63 (88.7) 62 (83.8)
Gravidity 0.932
  Primigravida 35 (49.3) 37 (50.0)
  Multigravida 36 (50.7) 37 (50.0)

Data are presented as n (%). The p-values are based on the chi-square test; 
p < 0.05 is considered to indicate a statistically significant difference.
US$, United States dollar.

https://doi.org/10.24171/j.phrp.2021.0209

Application-based educational intervention for pregnant women

156



score of the treatment group before and after treatment 
was 2.62 and 2.94, respectively, showing an increase of 0.32 
points. The mean score of the control group before and 
after treatment was 2.67 and 2.80, respectively, showing an 
increase of 0.13 points. The difference between the treatment 
and control groups was statistically significant (p < 0.001). 
The analysis showed that application-based antenatal 
education with the SCT model effectively increased HPLP 
II scores in the treatment and control groups, with a larger 
difference in the treatment group than in the control group. 
The mean score of HPLP II (2.94) in the treatment group 
was higher than in the control group (2.80). There was a 
significant difference in the mean HPLP II score (p = 0.001) 

between the treatment (2.94) and control (2.79) groups. This 
study showed that application-based antenatal education 
with the SCT model was more effective in increasing HPLP 
II scores than conventional classes. As shown in Table 3, no 
variables were significantly associated with changes in the 
HPLP II (p > 0.05). 

Treatment Effect on Readiness for Childbirth and 
Complications 
Table 4 shows that increased readiness for childbirth was 
found in both groups and according to all indicators. There 
was a significant increase (p < 0.05) in readiness for labor 
and complications in the treatment (59% increase) and 

214 Subjects who met the inclusion 
criteria

205 Randomization

102 Intervention group

92 Total subjects

71 Follow through to completion 

Transfer into another 
4 Place 
6 Refused 

19 Did not complete the study (busy) 
1 Transfer into another place 
1 Preterm birth 

Transfer into another 
1 Place 
1 Refused 

22 Did not complete the study (busy) 
5 Transfer into another place

103 Control group

101 Total subjects

74 Follow through to completion 

9 Refused

Figure 1. Research flow.

Table 2. Results of HPLP II analysis before and after treatment

Parameter
Treatment group Control group

Mean Adjusted 
mean p Observed 

powerBefore After Difference Before After Difference

Mean 2.62 2.94 0.32 2.67 2.80 0.13
Minimum 1.81 2.29 1.70 2.02
Maximum 3.35 3.97 3.40 3.40
Standard deviation 0.331 0.273 0.336 0.275
Paired t-test 0.000 0.000
HPLP II
 Treatment 2.94 2.94 0.001 0.896
 Control 2.80 2.79

HPLP II, Health Promoting Lifestyle Profile II.
The p-values are based on the paired t-test, The p-value is based on analysis of covariance, with p < 0.05, considered to indicate statistical significance.
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Table 3. Effects of covariates on HPLP II results

Independent covariate F p Observed power

Age 3.347 0.069 0.443
Occupation 0.739 0.392 0.137
Education 2.039 0.156 0.294
Salary 1.139 0.289 0.185
Gravidity 0.525 0.470 0.111

HPLP II, Health Promoting Lifestyle Profile II.

Table 4. Overview of readiness for childbirth and complications

No. Variable Treatment group  
(n = 71)

Control group  
(n = 74)

Before
 1 Ability to explain spontaneously the 3 danger signs of pregnancy 49 (69.0) 47 (63.5)
 2 Ability to explain spontaneously the 3 danger signs of labor 25 (35.2) 25 (33.8)
 3 Ability to explain spontaneously the 3 signs of danger of the puerperium 25 (35.2) 26 (35.1)
 4 Ability to explain spontaneously the 3danger signs of newborns 23 (32.4) 17 (23.0)
 5 Plan to prepare financial resources for childbirth 64 (90.1) 71 (95.9)
 6 Knowledge of the financial support system in the community 36 (50.7) 36 (48.6)
 7 Preparing transportation and knowing the transportation system 35 (49.3) 34 (45.9)
 8 Knowledge of the blood donation system 35 (49.3) 39 (52.7)
After
 1 Ability to explain spontaneously the 3 danger signs of pregnancy 58 (81.7) 59 (79.7)
 2 Ability to explain spontaneously the 3 danger signs of labor 48 (67.6) 48 (64.9)
 3 Ability to explain spontaneously the 3 signs of danger of the puerperium 46 (64.8) 43 (58.1)
 4 Ability to explain spontaneously the 3 danger signs of newborns 46 (64.8) 47 (63.5)
 5 Plan to prepare financial resources for childbirth 71 (100) 74 (100)
 6 Knowledge of the financial support system in the community 64 (90.1) 64 (86.5)
 7 Preparing transportation and knowing the transportation system 62 (87.3) 59 (79.7)
 8 Knowledge of the blood donation system 63 (88.7) 61 (82.4)

Data are presented as n (%).

Table 5. Changes in readiness variables for childbirth before and after treatment

Variable Group Before After Difference p

Treatment (n = 71) Less preparation 46 (64.8) 4 (5.6) 42 (59.2) 0.000
Good preparation 25 (35.2) 67 (94.4) 42 (59.2)

Control (n = 74) Less preparation 48 (64.9) 6 (8.1) 42 (56.8) 0.000
Good preparation 26 (35.1) 68 (91.9) 42 (56.8)

Data are presented as n (%). The p-values are based on the McNemar test (p < 0.05).

Table 6. Differences in readiness for childbirth between the treatment and control groups

Readiness for labor and complications
Group

COR 95% CI p
Treatment (n = 71) Control (n = 74)

Less preparation 4 (5.6) 6 (8.1) 0.677 0.183–2.506 0.557
Good preparation 67 (94.4) 68 (91.9)

Data are presented as n (%). The p-value is based on the chi-square test.
COR, crude odds ratio; CI, confidence interval.

control (56.8% increase) groups (Table 5). Table 6 shows no 
difference in readiness for childbirth (p = 0.557) between the 
treatment (94.4%) and control (91.9%) groups.  

Treatment Effect on Iron Tablet Consumption  
As shown in Table 7, there was a significant increase (p > 0.05) 
in compliance with iron tablet consumption in treatment 
(31% increase) and control (12.2% increase). No significant 
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difference in compliance with iron tablet consumption was 
found between the treatment (95.8%) and control (91.9%) 
groups (Table 8). 

Discussion 

This study aimed to determine the effectiveness of 
application-based antenatal care with an SCT model in 
increasing HPLP II, iron tablet consumption, and readiness 
for delivery and pregnancy complications. The mean HPLP 
II scores showed a significant increase in the treatment and 
control groups. It was higher in the treatment group than in 
the control group. There was also a significant difference in 
the mean HPLP II score between the treatment and control 
groups. These findings show that the implementation of 
the antenatal education intervention with the SCT model is 
more effective in increasing HPLP II than the conventional 
classroom education method for pregnant women. The 
initial scores of the HPLP II were not significantly different 
between the 2 groups. The intervention using application-
based antenatal education with an SCT model increased 
the HPLP II scores. According to SCT, a person’s behavior 
is the result of dynamic interactions between individuals 
(cognitive), their environment, and their behavior. The 
basis of behavior change according to the SCT is increased 
self-efficacy. Self-efficacy is a strong predictor initiating a 
healthy lifestyle during pregnancy [26,27]. This study used 
social modeling and persuasion to increase self-efficacy. 
The intervention addressed the environment by providing 
the pregnant women with web-based antenatal education 
as a medium through which they could seek out health-
and pregnancy-related information. Behavioral change 
was facilitated by giving participants a new structure or 
resource to make it easy to engage in the new behavior [10]. 

This application was more practical than conventional 
media, such as books, since it can be accessed easily using 
a smartphone. The application created an opportunity for 
pregnant women to access validated information according 
to their needs. Furthermore, the discussion feature in the 
application could enhance users’ understanding of the 
provided information. Social persuasion in this study was 
done by giving suggestions, advice, and guidance about all 
the relevant health education provided by the application, 
which was done 4 times during antenatal care visits. Social 
persuasion has been found to increase pregnant women’s 
motivation to reach their goals [10]. Social modeling was 
done by telling the success stories of other pregnant women 
who engaged in a healthy lifestyle. Moreover, a peer model 
was also provided through the discussion group inside the 
application. According to Bandura, seeing another person 
with similar experiences succeed in pregnancy can increase 
a person’s confidence level. If a person believes that he or 
she can create a desirable output, then he or she will have 
the initiative to act [10]. 

Several studies have shown that the SCT model was 
effective for reducing diabetes risk [15] and intervening 
upon individuals’ lifestyles when combined with digital 
media [17]. A lifestyle intervention with the SCT model 
effectively improved healthy lifestyle, reduced snacking 
behavior, and decreased BMI and waist circumference in 
teenagers [18]. 

These results are in line with a study by Evans et al. [28], 
who reported increases in pregnant woman’s awareness of 
consuming vitamins and nutritious foods for fetal development 
after a health app intervention. Another study also found 
that a mobile health intervention effectively increased the 
presence of pregnant women at antenatal and postnatal care, 
as well as children’s vaccination [29]. Huang et al. [22] similarly 

Table 7. Changes in compliance with iron tablet consumption before and after treatment

Variable Group Before After p

Compliance with iron tablet consumption Treatment (n = 71) 46 (64.8) 68 (95.8) 0.000

Control (n = 74) 59 (79.7) 68 (91.9) 0.035

Data are presented as n (%). The p-values are based on the McNemar test (p < 0.05).

Table 8. Comparison of compliance with iron tablet consumption after treatment

Iron tablet consumption (%)
Group

COR 95% CI p
Treatment (n = 71) Control (n = 74)

< 80 3 (4.2) 6 (8.1) 0.500 0.120–2.081 0.333

≥ 80 68 (95.8) 68 (91.9)

Data are presented as n (%). The p-value is based on the chi-square test.
COR, crude odds ratio; CI, confidence interval.
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found that women who received web-based breastfeeding 
education had higher mean breastfeeding knowledge scores, 
more positive attitudes about breastfeeding, and higher 
breastfeeding rates. The results of the post-test analysis 
showed no differences in the 2 variables. Conventional classes 
for pregnant women are a suitable method of education 
if they are implemented according to standards. A key 
problem in antenatal education in Indonesia is the low 
participation rate in antenatal care activities. A preliminary 
study conducted prior to the research described herein found 
that the participation of pregnant women in class activities in 
Denpasar City was very low (10%). Nationally, participation 
of pregnant women in class activities was found to be 
19.2%, whereas 80% of public health centers were ready 
to hold classes for pregnant women [19]. In this study, the 
control group included pregnant women who attended 
conventional classes for pregnant women according to the 
extant standards, which indicates that both groups received 
equal treatment. 

Conclusion 

Web application-based antenatal education using an SCT 
model in Denpasar City, Bali, Indonesia effectively improved 
HPLP II scores in pregnant women, as shown by significantly 
better scores in the treatment group than in the control group. 
However, there were no significant differences in iron tablet 
consumption and readiness for labor and complications 
between the treatment group and the control group. Both 
antenatal education models were effective in improving 
pregnant women’s behavior. The conventional model could 
be implemented in areas with a good participation rate, 
while the application-based model may be effective for 
busy pregnant women who have better internet access. This 
study is different from other studies, as it employed an SCT 
model with social modeling, social persuasion, and digital 
media innovation in antenatal education to change pregnant 
mothers’ behavior. A limitation of this study is the duration 
of evaluation. Behavior changes were only observed for 3 
months. To achieve more comprehensive and consistent 
behavior changes, it is advised to increase the length of the 
intervention to 6 months. 
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