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Abstract:

Background: Low birth weight remains a significant public health concern, as it increases the risk of morbidity and
mortality in newborns. In Indonesia, pregnant women are encouraged to attend health-monitoring classes, though not
all can participate.

Objective: This research aimed to develop an intervention model to enhance existing pregnant women'’s classes,
called “Rumah Dila” (pregnancy education house).

Methods: A quasi-experimental research was conducted with pre- and post-tests involving 60 pregnant women in the
intervention group and 60 in the control group. The Rumah Dila program was implemented over six months, from the
second to third trimesters. The program's impact was measured by improvements in maternal health behaviors, birth
weight, and infant length.

Results: Wilcoxon and paired sample t-tests revealed significant increases in knowledge, attitudes, and practices in
both groups (p=0.001). The Cohen's d effect sizes for knowledge, attitudes, and practices were 1.861, 2.341, and
1.853, respectively. Meanwhile, the effect sizes for birth weight (0.511) and infant length (0.593) indicated a
substantial impact on maternal behaviors and a moderate impact on delivery outcomes.

Conclusion: This research study demonstrates that well-monitored support from early pregnancy to delivery is
essential to reducing the incidence of low birth weight and low birth length.
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1. INTRODUCTION that LBW births can be reduced to 30% [1, 2]. Barker’s
Low Birth Weight (LBW) is associated with increased Developmental Origins of Health and Disease (DOHad) theory
morbidity and mortality in neonates. The World Health posits that maternal health and nutrition during pregnancy

Organization (WHO) states that among 15% of total births in directly affect fetal growth and long-term developmental
the world, 20 million are LBW babies. By 2025, it is expected outcomes [3].
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The birth of LBW babies can be prevented by engaging
in healthy behaviors during pregnancy [4]. The Health
Belief Model (HBM) suggests that maternal health
behaviors are shaped by perceived benefits, risks, and
self-efficacy, which influence prenatal care adherence and
optimal nutritional practices during pregnancy [5].
Healthy behaviors during pregnancy are directly related to
the achievement of maternal nutrition during pregnancy,
and many studies have stated that the nutritional status of
pregnant women and maternal healthy behaviors affect
fetal growth [6, 7]. Some ways that can be used to
measure the nutritional fulfillment of pregnant women
include measuring the circumference of the mother's
upper arm (LiLA), measuring weight gain in every
trimester, and measuring Haemoglobin (Hb) levels, which
are closely related to the mother's anemia status during
pregnancy [8-10].

Monitoring maternal nutrition during pregnancy is
crucial for prenatal care, which begins early in pregnancy.
In Indonesia, prenatal care is supported by the
government, thus all pregnant women are required to
undergo prenatal care at least according to current
government regulations, corresponding to 6 visits [11].
The more the prenatal visits, the more information the
mother will get about her pregnancy health. The number
of these visits can reach from 10 to 14 prenatal visits
during pregnancy. Prenatal visits consist of screening for
various medical conditions, physical parameters,
laboratory tests, and provision of health information [12].
Various studies have shown that adequate prenatal care
can reduce LBW rates. However, this occurs in infants
with full-term births only, since prenatal care is
considered incapable of reducing the incidence of
prematurity (Indonesian Ministry of Health, 2020).
Research using data from the Indonesia Demographic and
Health Survey (IDHS) found that factors associated with
LBW in Indonesia are maternal education, antenatal care,
and pregnancy complications [13-15].

Current efforts to prevent LBW in Indonesia focus
primarily on providing nutrition to pregnant women.
Nevertheless, few efforts are still being made to improve
maternal understanding, despite the two things being
interrelated. The Indonesian government has proposed a
program aimed to improve the knowledge of pregnant
women through maternity classes, facilitated by the
midwives of public health centers [16]. This program has
been proven to improve maternal knowledge, but it cannot
be followed by all pregnant women [17] LBW can have
various impacts on the long-term health of the baby after
birth [18]. In a study, Kim showed that the risk of asthma
is higher in groups with low birth weight (aHR 1.06, 95%
CI 1.04 to 1.08) [18]. Issara's study suggested that an
effort can be made to reduce the incidence of LBW by
completing ANC visits and strengthening health workers
in assisting pregnant women [15]. This study aimed to
evaluate the effectiveness of improving healthy maternal
behaviors during pregnancy as a strategy to prevent LBW.

The Rumah Dila approach is an innovative intervention
that utilizes integrated learning groups to provide learning
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support to pregnant women. The intervention is grounded
in Bandura's Social Learning Theory, which emphasizes
that group-based learning, coupled with social support and
positive reinforcement, fosters the adoption of healthy
behaviors [19]. The effectiveness of learning groups with
this new model has not been widely studied; therefore,
research can be one of the strategic efforts to reduce the
incidence of LBW. The model was developed by focusing
on the comprehensive needs of pregnant women through
education and community support. Through Rumah Dila, it
is being examined directly in the community to see how
this intervention model affects the reduction of LBW
incidence.

2. METHODS

This research study used a quasi-experiment method.
It was conducted on 120 pregnant women using the
Lemeshow sample formula with a total of 60 pregnant
women selected for each group, consisting of the
intervention group and the control group. Pregnant
women (participants) were selected by looking at data on
maternal check-up visits from two health centers with the
highest LBW cases, including Rapak Mahang Health
Center for the treatment group and Loa Janan Health
Center for the control group. These health centers are
located in separate areas. To prevent further bias, the
researchers randomized both groups, ensuring random
assignment of participants, maternal anemia status, family
income, and maternal education.

In the treatment group, pregnant women received
education through the Rumah Dila model. This model
consisted of six sessions conducted over six months,
starting in the second trimester and continuing into the
third trimester. The Rumah Dila model offered flexibility by
integrating both offline and online meetings. The
educational materials were delivered systematically and
tailored to the health conditions of the pregnant women.
The Rumah Dila model covered topics, such as nutrition
during pregnancy (specific to the second and third
trimesters) with a focus on preventing LBW. Participants
were also educated on how to read food labels to avoid
consuming packaged foods that are not recommended for
pregnant women. Additionally, the program provided
breathing exercises to prepare for labor and stress
management techniques. Supporting materials included
educational videos and modules. To ensure a
comprehensive and interactive approach, health monitoring
was conducted directly and participants engaged in
interactive discussions through social media groups. The
facilitators included three independent midwives,
community health workers, and experts, such as
nutritionists and psychologists. The control group attended
conventional antenatal classes four times during pregnancy.
These sessions used pre-existing materials that did not
emphasize LBW prevention. All sessions were conducted in
person, with lectures as the sole method of delivery. The
facilitator in the control group was a midwife from the
health center, with one midwife assigned to oversee the
sessions.

This research used a closed-ended questionnaire as the
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instrument, with true and false answer options that had
been tested for the validity of each question item, followed
by a questionnaire reliability test, which was carried out in
an area similar to the intervention site. The reliability test
results showed Cronbach's alpha values of 0.916 for
knowledge, 0.872 for attitudes, and 0.954 for practices, all
exceeding the threshold of 0.70, indicating a high level of
reliability in accordance with research standards. The
questionnaire was designed based on materials from the
maternal and child health guidebook from the Indonesian
Ministry of Health. It also incorporated various general
theories on pregnancy health and supporting journal
articles with all questions focusing on efforts to prevent
Low Birth Weight (LBW). This research adhered to ethical
principles during respondent selection by requiring
participants to complete an informed consent form. The
form detailed the study's purpose and objectives and
included the participant's signature as a sign of agreement
to participate in the research. Ethical clearance was
granted by the research ethics commission of the Faculty of
Public Health, Diponegoro University (no.: 281/EA/KEPK-
FKM/2022). At the end of the research, birth weight and
birth length were recorded to see the effect of the model on
both.

The research questionnaire contained data on the
characteristics of pregnant women and pregnancy-related
data, such as the mother's initial weight at the first ANC
examination, the mother's initial LiLA size, and the mother's
anemia status at the beginning of pregnancy. These
measurements were repeated at the end of pregnancy
before birth, and completed with the measurement of the

baby's birth weight. The data on LiLA size, anemia status,
ANC visits, and low birth weight have been presented as
mean, median, and standard deviation values. LiLA size was
calculated through the delta of the final LiLA and initial
LiLA. All statistical analyses were performed using SPSS
statistical software. For the statistical analysis, a paired
sample t-test was used to determine the improvement in the
behavior of the pregnant women, and Cohen’s d test was
employed to assess the effect of the intervention model.

3. RESULTS

The characteristics of the participants included in this
research study are presented in Table 1. The characteristics
of mothers in both intervention and control groups were
similar in terms of age, employment status, family income,
insurance ownership, parity, and anemia status in early
pregnancy. However, maternal education was not
homogeneous between the groups (p= 0,001).

There were differences in knowledge and attitudes
between the intervention group and the control group before
and after the intervention.

The score differences in knowledge, attitudes, and
practices in the intervention group and control group are
presented in Table 2. The median score of knowledge in the
intervention group changed from 17,00 to 28,00, while the
median score of attitude changed from 60,00 to 69,00, and
the median score of practice changed from 28,00 to 43,00.
For the control group, the median score of knowledge
changed from 20,00 to 22,00, while the median score of
attitude changed from 45,00 to 63,00, and the median score
of practice changed from 48,00 to 69,00.

Table 1. Frequency distribution of participants in both intervention and control groups.

Intervention Group Control Group
Variable p-value
n % n %
< 20 years 2 3.3 2 3.3 0,680
Maternal Age 20-35 years 51 85 49 81.7
>35 years 11.7 9 15 -
Junior High School 5.0 4 6.7 0,001
Maternal Education Senior High School 47 78.3 40 66.7
University 10 16.7 16 26.7 -
Employed - - - - 1,000
Employment Status
Unemployed 28 46.7 28 46.7
. > Regional minimum wage 21 35 19 31.7 -
Family Income - —
< Regional minimum wage 39 65 41 68.3 0,445
. Having insurance 50 83.3 42 71.7 0,189
Insurance Ownership
Don't have Insurance 10 16.7 17 28.3 -
First 12 20 12 20 0,267
. Second 16 26.7 17 28.3
Parity :
Third 22 36.7 26 43.3
More than three 10 16.7 5 8.4 -
Thin 11 18.3 14 23.3. 0,339
Nutritional status in early pregnancy Normal 36 60.0 36 60
More/obesity 13 21 10 16.7 -
. . Anemic 19 31.7 18 30 0,110
Anemia status in early pregnancy -
Not anemic 41 68.3 42 70
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Table 2. Comparison of knowledge, attitude, and practice scores at pretest and post-test stages among mothers
between the intervention and control groups.

Intervention Group Control Group p-value
Variable

Median Min-max SD Median Min-max SD -
Knowledge 0,001%
Pretest 17,00 12-23 2,739 20,00 12-27 3,541 -
Post-test 28,00 22-30 2,159 22.00 16-26 2,705 -
Attitude 0,001"*
Pretest 60,00 54-66 3,059 57,00 45-63 3,427 -
Post-test 69,00 62-78 3,635 61.00 48-69 24,623 -
Practice 0,001
Pretest 28,00 18-39 4,157 30,00 19-35 3,613 -
Post-test 43,00 44-45 2,244 37,00 27-43 3,020 -

Note: a= analyzed using independent sample t-test, b= analyzed using Mann-Whitney test.
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Fig. (1). Increased behavior characteristics of pregnant women in the intervention and control groups before and after the intervention.

Table 3. Changes in knowledge, attitude, and practice scores before and after the intervention between the

intervention and control groups.

Variable Intervention Group Control Group

- Median Score Min-max SD Median Min-max SD p-value
Knowledge 29.00 22-31 2,371 22,00 17-28 2,924 0,001
Attitude 68,50 62-75 3,635 61,00 48-69 4,623 0,001*
Practice 43,00 36-45 2,244 37,00 27-43 3,020 0,001

Note: C = statistics analyzed using paired sample t-test, d = statistics analyzed using Wilcoxon test.

Table 4. The effect size of intervention model on healthy behaviors, birth weight, and infant length.

Cohen’s d/variable Knowledge Attitude

Practice Birth Weight Infant Length

Cohen’s d score 1.861 2.341

1.853 0.511 0.593

Results Huge effect Huge effect

Huge effect Medium effect Medium effect

Fig. (1) above shows the average pretest and post-test
scores before and after the intervention in both groups of
pregnant women for healthy behaviors. It can be seen that
the mean pretest score of knowledge and practice in the
control group was higher than in the intervention group.
Following the post-test measurement after the
intervention, the mean value of the intervention group
increased considerably from the pretest score, becoming
higher than the control group. Meanwhile, the pretest
score of attitude in the intervention group was higher than
the control group, and it further increased after the
intervention. This shows that the intervention provided
was able to improve the knowledge, attitudes, and
practices of pregnant women (Tables 3 and 4).

4. DISCUSSION

All analyses revealed significant differences between
knowledge, attitudes, and practices in the intervention and

control groups. The intervention group was provided with
assistance from midwives and cadres in the Rumah Dila
model. Thus, the Rumah Dila model could increase the
knowledge, attitudes, and practices of pregnant women
during pregnancy. Maternal knowledge before and after
the intervention both in the intervention group and the
control group underwent significant changes in a positive
direction. The increase was visible at each stage of
measurement for approximately 6 months of research. The
results in the intervention group for knowledge starting
from the pretest measurement to the post-test
measurement increased the mean score from 17.00 to
28.00, when compared to the control group. The
knowledge variable demonstrated significance with a
value of 0.001. This means that the knowledge provided
during the intervention was able to increase the mothers’
average value of knowledge related to their pregnancy
health in an effort to prevent LBW births.
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The knowledge process in Rumah Dila was
implemented through interventions administering offline
and online classes to pregnant women. These were
complemented by additional modules given to pregnant
women, as well as discussion of various questions asked
by pregnant women in the WhatsApp group. Focused
information on infant health to prevent LBW births was
given to the intervention group. Hence, the provided
information about LBW became one form of stimulation
received by the mothers, involving the stages of knowing,
understanding, applying, analyzing, synthesizing, and
evaluating. The information provided was intended to
serve as a memory recall that can be remembered by the
mothers as the lowest stage of knowledge. Then after the
mothers would know, they were assumed to have the
ability to explain well what has been conveyed by the
facilitators and be able to relate to other conditions and
transfer additional information to those who do not know.
The results of this research study have been found to be in
line with the research introducing the principles of clean
and healthy living to the community through the direct
role of community health workers, besides the results of
the research conducted by Rachmawati mentioning
interpersonal communication as something that must be
owned by health workers, with the aim that the
information conveyed can be understood and accepted by
the  community [20]. Ineffective interpersonal
communication between health centers and health
workers can worsen the relationship between the two,
thus impacting the delivery of health information. The
results of a research study in Japan showed that the
support of health workers can increase awareness within
the community, thus significantly increasing the non-
communicable disease prevention scores in community
groups. It stated that 85% of the sources of information
related to iodine intake in pregnancy account for health
personnel. Consultation duration has also been reported to
reduce the risk of malpractice. It has been suggested that
communication will be impacted if the health workers
(doctors, midwives) are in a hurry, angry, or under work
pressure [21, 22].

The results of attitude measurements in the
intervention group showed a very significant increase in
scores from the pretest to the post-test. This increase was
attributed to the intervention as the mothers were taught
about the correct attitudes to adopt during pregnancy.
They were given a case study and invited to jointly think
about the solution to the case study so the mothers could
have better attitudes than before. The intervention group
aimed to make the mothers’ attitudes better, especially for
the fulfillment of nutrition during pregnancy. The
prevention of LBW directly affects the food nutrition of the
mothers. This research work was not able to directly
assess the mother's daily diet; however, at the education
house, pregnant women are introduced to a balanced diet
and taught to calculate the macronutrient content of food
from packaged foods, showing the nutritional portion of
daily food with the help of food photo books.

The results of this research study concluded the
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participation of pregnant women in classes to lead to
increased knowledge and attitudes toward recognizing the
danger signs of pregnancy [16, 23]. Furthermore,
Bahrami's research work concluded that pregnant women
who actively participated in prenatal classes had positive
perceptions and attitudes and higher satisfaction than
mothers who did not attend prenatal classes [24]. Slow
changes in attitudes, according to psychology concepts,
are related to a combination of emotions, beliefs, values,
and behaviors that are deeply embedded over time. All of
these then form a perception. However, attitudes are
dynamic because they are the result of individuals’
interactions with their environment. Thus, they can always
change as they are a result of learning. It can be said that
attitudes are conditions or influences adopted from the
social learning process as well as the results of the
acquisition of behavioral and attitudinal information
obtained from others.

According to our findings, the pretest score of the
control group was slightly higher than the intervention
group. Mothers received knowledge from an obstetrician,
and because in this research work, many pregnant women
had their third pregnancy and above, they felt comfortable
visiting an obstetrician. After the intervention, the post-
test score of the practice in the intervention group
increased. The purpose of the efforts made at the house
was to ensure that pregnant women follow healthy
routines in their current pregnancy. Pregnant women
require considerable effort and time to gain knowledge
and change their attitudes because it is closely related to
certain behaviors that have been long embedded in the
mindset of pregnant women for generations. Pregnant
women are exposed to certain patterns of behaviors and
practices related to pregnancy that are believed to be
true, some of which even become habits. Studies within
the Iranian context have confirmed stress to be among the
concerns that pregnant women are likely to suffer,
affecting their pregnancy. In a recent research study, up
to 50 percent of pregnant women were discovered to be
suffering from moderate depression, which should be
considered a serious concern due to its numerous adverse
effects on the mother and the child (during the fetal stage,
neonatal period, etc.). It should be noted that depression
disorder during pregnancy can be a sign of further
complications during the pregnancy term [25].

Some cases show that pregnant women often avoid
risky behaviors that are harmful to their pregnancy, but do
not understand why they should avoid them. The provision
of information sharing, socialization, and intense
communication can be one of the strategies for increasing
knowledge and enhancing the understanding of pregnant
women. A research study by Nabwera et al. showed that
significant attention from caregivers and healthcare
workers can be very good in increasing knowledge and
adoption of preventive behavior for infectious diseases in
pregnant women. A group of pregnant women in the form
of a WhatsApp group can be a reinforcing element to
provide direct support, especially emotional support and
information support, as well as instrumental support. It is
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because group membership is not limited to mothers, but
also midwives who are fully responsible for the process of
communication, interaction, and discussion in the group.
Widyantari's research proved that social support from the
husband's family and the community in the form of
emotional, instrumental, and informational support could
influence the practice of attending maternal classes in
Denpasar [26]. A research study conducted by Katayon in
Arak city stated that social support from husbands is very
important when it comes to the fear of childbirth. While
primiparae mostly depend on the labor staff to provide
care and support during delivery, they also require
supportive partners to have a successful delivery [27, 28].

The research results showed the Rumah Dila model as
effective in improving maternal behavior in terms of the
knowledge, attitudes, and practices of pregnant women to
enhance their healthy behaviors during pregnancy, thus
preventing the birth of LBW babies. This research work
has been found to be in line with the results of Sriatmi's
research, which stated that virtual pregnant women's
classes had a positive influence on mothers in efforts to
prevent high-risk pregnancies [29]. A research work
conducted in Jordan on pregnant women with anemia that
involved a health information package program, adapted
to Jordanian culture, showed significant results with
respect to the knowledge of pregnant women about
anemia, thus improving compliance with pregnancy
checks and food selection, as well as increasing Hb levels
[30]. Another research study that was in line with this
research work tried to provide educational interventions
regarding nutritional behavior to pregnant women. The
intervention was given for 3 months and the results in the
educated intervention group showed the mothers’
nutritional behavior to significantly increase from
knowledge to self-efficacy [31].

A research study conducted in Saudi Arabia provided
information packages to pregnant women from the 16th
week of pregnancy for 90 days, with a reminder technique
employed via the WhatsApp group to take Fe tablets every
week. The final results of the research showed an increase
in Hb levels and also knowledge related to anemia [10].
Interventions in the form of classes have been proven to
increase the self-efficacy of pregnant women during
pregnancy. This is in line with Brixval's research study,
which stated that antenatal education in small classes can
increase self-confidence during labor until after delivery,
and mothers can deal with problems that exist during
labor (anxiety, pain, etc.) better than mothers who do not
receive antenatal education in class. The results of a
literature review suggested that antenatal care education
can prevent depression in pregnant women, increase the
focus on pregnancy health, and influence the process of
successful breastfeeding [32].

Based on the results obtained in the intervention
group, 10% of babies were born with LBW, compared to
the control group, which accounted for 23.3%, indicating a
difference of 13% between the two groups. This shows
that the intervention provided by the education house had
a positive influence on the birth of babies with normal

weight. The same result was observed with respect to the
length of babies born to pregnant women in the
intervention group and control group. Mothers who
attended the Dila house tended to have 86.7% normal
infant length (47 cm or more), while in the control group,
31.7% of mothers had babies with short infant length less
than 47 cm. This may have happened because in the
Rumah Dila model, pregnant women were directly taught
how to assess maternal weight gain during pregnancy, as
recorded in the MCH book and modules that had been
given. Moreover, the intervention group was also taught
how to choose the right menu during pregnancy after the
first trimester has passed, especially for mothers who
experienced nausea and vomiting in early pregnancy. In
the intervention group, pregnant women were closely
monitored for their daily diet and consumption of Fe
tablets, and were required to weigh regularly from two
weeks to one month to see changes in body weight that
would eventually impact the birth weight of the fetus. In
terms of support from others, in the intervention group,
there was family involvement, as they were asked to
accompany and directly control the mother's behavior
during pregnancy. Thus, the mothers felt pregnancy to not
be their sole responsibility.

Another thing visible was the change in pregnant
women, not consuming drinks with high caffeine or
tannins that could inhibit iron absorption [33]. This
behavior was adopted by mothers as they were given
information related to the dangers of beverage sources
inhibiting iron absorption until the end of pregnancy and
continuing in the breastfeeding process; this practice was
also recommended to be applied to their babies when their
babies reach 6 months of age and require complementary
foods.

The problems of pregnant women in Indonesia remain
huge, increasing the need for education of pregnant
women facilitated by independent midwives. Thus, this
study has proposed the Rumah Dila intervention model,
which appeared to be quite good in assisting pregnant
women in improving their healthy behaviors during
pregnancy, starting from adopting clean and healthy living
behavior, knowing the minimum standard of weight gain
according to the recommendations, understanding a
balanced nutritional diet during pregnancy, increasing
ANC check-ups and knowing the benefits well, and
understanding the importance and benefits of Fe tablets
during pregnancy. Thus, the pregnant women involved
became more compliant in consuming Fe tablets every day
along with other micro-vitamins. This study also ensured a
better environment for pregnant women by recommending
husbands or other family members to not smoke inside
and around the house area, and also increase participation
in health insurance. This model can be adopted by other
regions as an effort to improve maternal health behaviors
and prevent LBW births. This statement is in accordance
with the results of the Cohen’s d test, showing this model
to have a moderate/medium influence on the prevention of
LBW in the intervention group.

The effect of the model on infant birth weight and
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length after controlling for confounding variables was that
the percentage of mothers who gave birth to infants with
normal weight and length from the intervention group
increased, with a difference of more than 13% from the
control group who gave birth to LBW babies with short
infant length. Moreover, the research results showed that
the model had a moderate influence on low birth weight
and infant length. This can be attributed to the factors
directly related to this effect, including nutritional intake
during pregnancy. Erma's research stated that health
determinants, such as energy intake, protein intake,
vitamin C intake, folic acid intake, and calcium intake,
affect the incidence of chronic energy deficiency in
pregnant women. Chronic energy deficiency in pregnant
women increases the risk of LBW babies [34]. A good
collaboration between the implementation of intensive
education classes for pregnant women and monitoring
nutritional intake during pregnancy can prove to be the
best effort for pregnant women to be able to have a
healthy pregnancy and give birth to babies with normal
weight and normal length. The limitations of this research
study have included cost-related challenges, as conducting
in-person classes and involving non-health personnel
required funding. Additionally, technical issues, such as
unstable internet connections during online sessions, also
posed obstacles. To adopt this model effectively, further
preparation and resources are needed. This model has
appeared to be promising for adoption in other regions as
a preventive measure to promote maternal healthy
behaviors and reduce LBW incidence. The findings have
been supported by Cohen's d test, which has revealed the
model to have a moderate effect on preventing LBW within
the intervention group.

This study has demonstrated the effectiveness of the
pregnancy education house model (Rumah Dila) for
reducing the incidence of low birth weight in newborn
babies.

CONCLUSION

There have been found differences in knowledge,
attitudes, and practices in the treatment group and control
group during the intervention process in this study, as
assessed according to median values obtained from
pretest to post-test. The effect of the model on infant birth
weight and length after controlling for confounding
variables was that the percentage of mothers who gave
birth to infants with normal weight and length in the
intervention group increased, indicating a difference of
more than 13% from the control group who gave birth to
LBW babies with short infant length.
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