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Abstract Low Birth Weight (LBW) is globally defined
as a newborn weighing less than 2,500 grams, regardless of
gestational age. LBW is one of the key indicators reflecting
various complex public health issues, and it significantly
contributes to both maternal and infant morbidity and
mortality. This study aimed to analyze seven Health Belief
Model (HBM) indicators in relation to pregnant women's
behavior in preventing LBW. A quantitative, cross-
sectional research design was used. Purposeful high-risk
cluster sampling was applied, resulting in a sample of 220
third-trimester pregnant women. Sampling was conducted
at four health centers with the highest LBW case numbers.
Inclusion criteria: third-trimester pregnant women, residing
for at least 1 year, able to read and write. Data were
analyzed using multiple logistic regression, processed with
SPSS version 29. Results showed that perceived benefits
(B = 0,015; p = 0,022), health motivation (B = 0,015; p <
0,001), and cues to action (B = 0,008; p < 0,001) had
positive and significant effects on health behavior. In
contrast, perceived susceptibility (p = 0.114), perceived
severity (p = 0.531), perceived barriers (p = 0.395), and
self-efficacy (p = 0.693) did not show statistically
significant effects, as their p-values exceeded 0.05 and their
95% confidence intervals crossed zero. The findings
indicate that perceived benefits, health motivation, and
especially cues to action are the strongest determinants of
health behavior, while perceived susceptibility, severity,

barriers, and self-efficacy do not show significant direct
effects in the multivariate model. These results highlight
the importance of designing health promotion programs
that emphasize motivational reinforcement and consistent
external cues to effectively improve healthy behaviors in
practice.

Keywords Indicators, Health Belief Model, Pregnant
Women, Behavior, Low Birth Weight

1. Introduction

Low Birth Weight (LBW) by World Health
Organization (WHO) as a newborn weighing less than
2500 grams (<2500 g), regardless of gestational age. This
standard definition is crucial for identification, reporting,
and monitoring of LBW cases worldwide. Population level,
proportion of LBW births serves as an indicator reflecting
various complex public health issues, including long-term
maternal malnutrition, poor maternal health conditions, and
inadequate healthcare quality during pregnancy [1]. This
means that LBW is not just an individual clinical issue, but
an integral reflection of broader health and socio-economic
conditions within a community.

It is estimated that globally, 1 in 7 newborns, or about
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14.7% (19.8 million babies), were born with LBW in 2020
[2]. Despite some progress, the world is currently not on
track to meet the ambitious 2025 global target, which aims
for a 30% reduction in LBW compared to 2012 levels. The
World Health Assembly (WHA) specifically targets a 30%
reduction in the number of babies born weighing less than
2500 grams by 2025 [3].

In Indonesia, prevalence of LBW was reported to be
6.7% in 2017 Demographic Health Survey (DHS) [4]. The
prevalence in East Java saw an increase from 4.1% in 2022,
with 453,656 live births, to 4.4% in 2023, with 472,195 live
births experiencing LBW. In Probolinggo Regency, LBW
prevalence increased from 4.3% with 16,439 live births in
2022 to 6.3% with 16,708 live births in 2023 [5], [6].

Low Birth Weight (LBW) has significant impacts on
both morbidity and mortality for mothers and infants. LBW
carries a mortality risk approximately 20 times higher than
that of infants with normal birth weight. Additionally, it
affects physical growth, delays cognitive development in
surviving children, and increases risk of non-
communicable diseases later in life, such as diabetes and
heart disease [1]. Long-term economic consequences can
place substantial burdens on individuals, families, and the
healthcare system as a whole [7].

Health Belief Model (HBM) has been widely applied in
health behavior research and public health interventions to
understand and promote individuals’ engagement in
protective health behaviors, such as disease screening for
early detection of asymptomatic conditions or
immunization uptake.

In general, seven key indicators influence health
behaviors: perceived susceptibility, perceived severity,
perceived benefits, perceived barriers, health motivation,
self-efficacy, and cues to action [8]. The combination of
perceived susceptibility and perceived severity is often
referred to as perceived threat. HBM suggests that a higher
perceived threat increases likelihood of an individual
engaging in health-promoting behaviors. However,
complexity of these interacting factors may explain the
inconsistent findings observed in previous studies [9].

Previous studies have demonstrated the effectiveness of
HBM in improving self-care behaviors among women with
gestational diabetes (GDM). HBM-based interventions
significantly increased the average scores across all HBM
constructs, including perceived susceptibility, perceived
severity, perceived benefits, and self-efficacy, while
simultaneously reducing perceived barriers. This helped
women understand risks of GDM and adopt healthy
lifestyle strategies [10]. The model has also been proven
valid and reliable in measuring health beliefs related to
preterm birth prevention (HBM-PBP) in women of
reproductive age, suggesting that HBM can be used to
design tailored interventions to prevent preterm birth [11].
Since preterm birth is a major cause of LBW, success of
HBM in this context is highly relevant and provides strong
indirect evidence for its application in LBW prevention.
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Probolinggo Regency Government, through its Health
Office, has implemented a program to reduce the incidence
of LBW by healthy nutritional behaviors among pregnant
women, using an HBM-based approach. While this health
program has been ongoing, it still faces various challenges
both at the family level and among pregnant women
themselves.

Therefore, this study aims to analyze the influence of
HBM indicators on pregnant women's behaviors in
preventing LBW.

2. Materials and Methods

2.1. Study Design and Setting

This study uses a quantitative analytical approach with a
cross-sectional design. Cross-sectional method facilitates
simultaneous assessment of disease prevalence and
associated risk factors. Data were collected at a single point
in time to analyze the influence of the seven HBM
indicators on pregnant women’s behavior in preventing
LBW.

2.2. Population and Sample

Target population includes all third-trimester pregnant
women in Probolinggo Regency between November 2024
and February 2025. Purposeful high-risk cluster sampling
was used to select samples by dividing population into
smaller groups or clusters based on characteristics such as
geographic or demographic factors. Sampling was
conducted at four health centers with the highest LBW case
numbers. Inclusion criteria: third-trimester pregnant
women, residing for at least 1 year, able to read and write.
A total sample of 220 respondents was obtained.

2.3. Variables

Perceived susceptibility (Xi), perceived severity (X),
perceived benefits (Xs), perceived barriers (X4), health
motivation (Xs), self-efficacy (Xe), cues to action (X7), and
health behavior (Y).

2.4. Data Collection and Analysis

Data collection used primary data, through a study
instrument in form of questionnaire regarding perceptions
of susceptibility during pregnancy, perceived severity of
LBW, perceived benefits of LBW prevention, perceived
barriers faced by pregnant women to change, health
motivation in pregnant women, cues to action for pregnant
women, self-efficacy regarding the ability of pregnant
women to adopt nutritional behaviors as an effort to prevent
LBW, and behaviors carried out by pregnant women in
LBW prevention. Questionnaire underwent content
validity and reliability testing with 30 third-trimester
pregnant respondents. The validity was tested using
Pearson Product Moment correlation, and all items across
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the eight variables were found to be valid, with p-values <
0.05. The reliability of the questionnaire was also tested,
and all items were found to be reliable, with Cronbach’s
Alpha values > 0.60.

Data were analyzed using multiple logistic regression
with a 95% confidence interval, and processing was carried
out using SPSS version 29.

2.5. Ethical Consideration

This study has been approved by the Research Ethics
Committee of Dr. Moewardi General Hospital (Decision
Letter No. 2.104/VIII/HREC/2024, issued in 2024).
Written informed consent was obtained from all
participants, and confidentiality and anonymity of the data
were maintained.

3. Results

3.1. Characteristics of Respondents

Characteristics of respondents show that the majority
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(78.64%) are aged between 20-35 years, which is
considered the healthy reproductive age with relatively
lower risk of LBW compared to those under 20 or over 35
years old. However, respondents under 20 years old
(12.27%) and over 35 years old (9.09%) are at higher
biological risk for LBW. All respondents have received
formal education (100%), indicating a high potential for
health literacy, with the ability to read, write, and
understand health information. Majority are employed
(85.91%), which could influence their economic access to
nutrition and healthcare services. Most respondents are on
their second or more pregnancies (58.64%), which may
indicate increased self-efficacy due to previous experiences,
though it could also reduce vigilance if past pregnancies
went well. Meanwhile, first-time mothers (41.36%) are
more likely to need education on LBW prevention.
Majority of respondents have one child (39.09%), have no
children yet (35.91%), and have two or more children
(25.00%). The majority of respondents have never
experienced miscarriage (83.64%), while 16.36% have had
miscarriage. Characteristics of respondents can be seen in
Table 1.

Table 1. Characteristic of Respondents
Variable(s) n %

Mother's age (years)

<20 27 12.27

20-35 173 78.64

>35 20 9.09
Education

No formal education 0 0.00

Attended school 220 100.00
Occupation

Employed 189 85.91

Unemployed 31 14.09
Pregnancy (Gravida)

First pregnancy 91 41.36

Second or more pregnancies 129 58.64
Parity

None 79 35.91

First birth 86 39.09

Second or more births 55 25.00
Abortion history (Miscarriage)

Has experienced miscarriage 36 16.36

Has never experienced miscarriage 184 83.64
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3.2. Results of Normality Test

Of 220 participants, 218 (99.1%) had complete data and
were included in the analysis, while two cases (0.9%) were
excluded due to missing values. Most of the study variables,
including the dependent variable, did not follow a normal
distribution. As a result, the normality assumption required
for linear regression analysis was not satisfied, particularly
with respect to distribution of residuals. This finding
indicates that analytical approaches that do not rely on the
assumption of normality are more methodologically
appropriate. Normality tests (Shapiro—Wilk) indicated that
all study variables deviated significantly from a normal
distribution (p < 0.05). Therefore, analytical methods that
do not assume normality were applied. These results are
presented in Table 2.

3.3. Goodness of Fit

Goodness of Fit test in Generalized Linear Model (GLM)
is used to evaluate adequacy of model in representing the
data as well as appropriateness of selected distribution and
link function, rather than to assess the normality of
residuals. A deviance value of 11.237 with 210 degrees of
freedom resulted in a deviance/df ratio of 0.054, while a
Pearson Chi-Square value of 9.069 with 210 degrees of
freedom produced a ratio of 0.043. Both ratios, which are
far below 1, indicate absence of overdispersion and suggest
that the model fits the data very well with stable variance.
Scaled deviance and scaled Pearson Chi-Square values
further indicate that scale adjustment was appropriately
applied without significant assumption violations. In

addition, the Akaike's Information Criterion/AlIC
(1393.533), Finite Sample Corrected AIC/AICC
(1394.399), Bayesian Information  Criterion/BIC

(1423.994), and Consistent AIC/CAIC (1432.994) values
suggest that the model is acceptable and can be compared
with alternative models for optimal model selection.
Therefore, GLM incorporating perceived susceptibility,
perceived severity, perceived benefits, perceived barriers,
health motivation, self-efficacy, and cues to action
demonstrates a good fit and is suitable for use as the basis
for research inference. These results are presented in Table
3.

3.4. Omnibus Test
Omnibus test indicated that GLM with seven predictor
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variables performed significantly better than intercept-only
model (Likelihood Ratio y? = 88.299; df = 7; p < 0.001).
This result suggests that all predictors jointly contribute
significantly to healthy behavior, indicating that the model
is appropriate for use as the basis for research inference.

3.5. Results of Model Effects

Tests of Model Effects indicated that perceived benefits
(p = 0.022), health motivation (p < 0.001), and cues to
action (p < 0.001) were significantly associated with
healthy behavior after controlling for other variables. In
contrast, perceived susceptibility, perceived severity,
perceived barriers, and self-efficacy did not show
significant partial associations (p > 0.05), although they
remained contributory within the overall model. These
findings suggest that action-oriented factors play a more
prominent role in influencing healthy behavior than threat-
and barrier-related factors when analyzed simultaneously.
These results are presented in Table 2.

3.6. Parameter Estimates

Perceived susceptibility showed a positive regression
coefficient (B = 0.007); however, this association was not
statistically significant (p = 0.114), and 95% confidence
interval included zero (—0.002 to 0.016). Perceived severity
had a negative coefficient (B = —0.003) and was not
significantly associated with healthy behavior (p = 0.531;
95% CI: —0.010 to 0.005). In contrast, perceived benefits
demonstrated a positive and statistically significant
relationship with healthy behavior (B = 0.015; p = 0.022;
95% CI: 0.002 to 0.027). Perceived barriers showed a
negative coefficient (B =—0.003) but were not significantly
related to healthy behavior (p = 0.395; 95% CI: —0.010 to
0.004). Health motivation emerged as one of the strongest
predictors in model, exhibiting a positive and highly
significant association with healthy behavior (B = 0.015; p
< 0.001; 95% CI: 0.006 to 0.024). Self-efficacy showed a
very small positive coefficient (B = 0.002) and was not
statistically significant (p = 0.693; 95% CI: —0.007 to
0.010). Cues to action were positively and significantly
associated with healthy behavior (B = 0.008; p < 0.001;
95% CI: 0.004 to 0.012), making them one of the most
influential predictors in the model. These results are
presented in Table 4.
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Table 2. Results of Normality Test and Model Effects

The Influence of Health Belief Model Indicators on Pregnant Women's Behavior in Preventing Low Birth Weight

Normality Test Model Effects
Variable(s)
Shapiro-Wilk Type Il
Statistic df Sig. Wald Chi-Square df Sig.

(Intercept) 228.771 1 <0.001
Perceived susceptibility 0.938 220 <0.001 2.493 1 0.114
Perceived severity 0.951 220 <0.001 0.393 1 0.531
Perceived benefits 0.896 220 <0.001 5.279 1 0.022
Perceived barriers 0.841 220 <0.001 0.724 1 0.395
Health motivation 0.961 220 <0.001 11.326 1 <.001
Self-efficacy 0.889 220 <0.001 0.156 1 0.693
Cues to action 0.972 220 <0.001 16.349 1 <0.001
Health behaviors 0.975 220 <0.001

Dependent Variable: health behavior

cues to action

Model: (Intercept), perceived susceptibility, perceived severity, perceived benefits, perceived barriers, health motivation, self-efficacy,

Table 3. Results of Goodness of Fit

Goodness of Fit?

Value df Value/df

Deviance 11.237 210 0.054
Scaled Deviance 219.857 210

Pearson Chi-Square 9.069 210 0.043
Scaled Pearson Chi-Square 177.432 210

Log Likelihood® -687.767

Akaike's Information Criterion (AIC) 1393.533

Finite Sample Corrected AIC (AICC) 1394.399

Bayesian Information Criterion (BIC) 1423.994

Consistent AIC (CAIC) 1432.994

Dependent Variable: health behavior

cues to action

Model: (Intercept), perceived susceptibility, perceived severity, perceived benefits, perceived barriers, health motivation, self-efficacy,

a. Information criteria are in smaller-is-better form.

b. The full log likelihood function is displayed and used in computing information criteria.
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Table 4. Parameter Estimates

Parameter Estimates
95% Wald Confidence Interval Hypothesis Test
Parameter B Std. Error
Lower Upper Wald Chi-Square df Sig.
(Intercept) 2.138 0.1413 1.861 2.415 228.771 1 <0.001
Perceived susceptibility 0.007 0.0044 -0.002 0.016 2.493 1 0.114
Perceived severity -0.003 0.0040 -0.010 0.005 0.393 1 0.531
Perceived benefits 0.015 0.0064 0.002 0.027 5.279 1 0.022
Perceived barriers -0.003 0.0036 -0.010 0.004 0.724 1 0.395
Health motivation 0.015 0.0045 0.006 0.024 11.326 1 <0.001
Self-efficacy 0.002 0.0042 -0.007 0.010 0.156 1 0.693
Cues to action 0.008 0.0021 0.004 0.012 16.349 1 <0.001
(Scale) 0.051% 0.0049 0.042 0.062
Dependent Variable: Health behaviors
Model: (Intercept), perceived susceptibility, perceived severity, perceived benefits, perceived barriers, health motivation, self-efficacy,
cues to action
a. Maximum likelihood estimate.

4. Discussion

Characteristics of respondents indicate that extreme age
(<20 or >35) and a history of miscarriage increase
awareness of the risk of LBW. The level of education also
enhances understanding of the impacts of LBW, allowing
for provision of clear, simple, and contextual educational
strategies. Employed mothers have potential for economic
support, but they need to be convinced of the benefits of
pregnancy and nutrition control. Factors such as
employment and low literacy levels serve as barriers that
must be addressed through targeted education. Midwives,
health cadres, and families can act as triggers for preventive
actions (balanced nutrition intake, routine antenatal care,
adequate rest). Mothers with previous pregnancy
experiences may have higher self-efficacy but still require
reinforcement of healthy behaviors.

Results of this study indicate that perceived
susceptibility does not have a statistically significant
association, and the confidence interval includes zero.
Although individuals who perceive themselves as more
vulnerable tend to exhibit slightly higher levels of healthy
behavior, effect is not sufficiently strong to be considered
meaningful after controlling for other variables in the
model. This suggests that risk perception alone does not
necessarily drive behavioral change unless it is supported
by other factors, such as belief in benefits of the behavior
or presence of cues to action. These findings indicate that
individuals’ awareness of the risks they face may not lead
to behavioral change in absence of perceived benefits of
preventive actions or external prompts to act. These
findings indicate that risk perception alone is insufficient to

directly influence healthy behavior. This finding is not
consistent with HBM theory, which suggests that risk
awareness promotes preventive behavior [12]. The findings
of this study are also inconsistent with several studies that
have reported that perceived susceptibility among pregnant
women is often linked to poor health outcomes, exposure
to risks, and complex social needs [13]. Women
experiencing psychosocial challenges perceive
vulnerability as need for additional support, which, when
addressed sensitively, can facilitate their access to care [14].
Perceptions of vulnerability influence pregnant women's
health behaviors, as they may take steps to ensure their and
their baby’s health, even if not always in line with medical
recommendations [15]. Perception of Pregnancy Risk
Questionnaire (PPRQ) shows that perceived vulnerability
correlates with anxiety levels, which impacts health
behavior during pregnancy [16].

Results of this study indicate that perceived severity has
a negative coefficient and does not show a significant
association with healthy behavior. Direction of this
relationship suggests a tendency toward a decrease in
healthy behavior as perceived severity increases; however,
effect is very weak and not statistically significant. These
findings indicate that perceptions of seriousness of a health
problem do not directly influence healthy behavior when
analyzed alongside other constructs of HBM. Women
experiencing negative emotions early in pregnancy are at
greater risk of having a LBW baby, indicating that their
perception of seriousness of pregnancy influences the
outcome [17]. Perception of stress and attitudes toward
pregnancy are significant psychosocial risk factors for
LBW. High stress levels and negative attitudes increase the
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risk of very LBW, indicating that how seriously women
view their pregnancies impacts their behavior and
outcomes [18].

Behavioral conditions like smoking, low maternal
weight gain, and inadequate antenatal care are key factors
in determining LBW occurrences. These behaviors are
influenced by maternal awareness and perceptions of
severity, which can be shaped by socio-economic factors
[19]. Awareness of health information plays a protective
role against LBW, suggesting that when women view the
health risks seriously, they are more likely to engage in
preventive behavior [20]. Healthcare providers are
encouraged to detect risk factors early and address them
appropriately, indicating that increasing awareness and
perception of severity in pregnant women can lead to better
outcomes [21]. While some studies emphasize
physiological and pathological factors in LBW, the
influence of maternal perception and attitudes cannot be
disregarded. Perception of seriousness of pregnancy risks
plays an important role in shaping LBW preventive
behaviors, emphasizing the importance of addressing
psychological aspects and education in pregnancy care.

Results of this study indicate that perceived barriers have
a negative coefficient but do not show a significant
association with healthy behavior. This suggests that
perceived barriers, such as limitations in time, cost, or
access, do not play a dominant role in influencing healthy
behavior among respondents. It is likely that the conditions
or resources available to the respondents have minimized
the impact of these barriers in daily practice. This contrasts
with previous studies showing that in developing countries,
cultural beliefs often create perceived barriers that
negatively affect health behaviors, thereby increasing risk
of complications during pregnancy [22]. Perceived barriers,
such as concerns about safety and lack of information,
significantly hinder physical activity during pregnancy,
even though physical activity is essential for preventing
LBW [23], [24]. Access to safe environments and
recreational facilities is linked to increased physical
activity, suggesting that perceived environmental barriers
can affect health behavior [25]. Despite evidence that
perceived barriers affect behavior, some studies suggest
that interventions can reduce their effects without
significantly altering health outcomes. For example,
counseling interventions improve perceptions of barriers
but do not increase physical activity or perinatal health
outcomes [23]. This suggests that while perceived barriers
are relevant, their direct impact on behavioral change may
vary depending on the context and the effectiveness of
interventions.

Results of this study indicate that health motivation has
a positive and highly significant coefficient. These findings
demonstrate that increased health motivation is strongly
associated with a meaningful improvement in healthy
behavior. Substantively, these results underscore the
central role of internal motivation in promoting the
consistency and sustainability of healthy behaviors, even in
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the presence of risk factors or perceived barriers. Pregnant
women are often aware of the risks associated with
inadequate weight gain and poor eating habits, which can
contribute to LBW [26]. Awareness of negative impacts of
poor oral hygiene during pregnancy also highlights the
importance of health behaviors, as women see the benefits
in avoiding complications [27]. Many pregnant women
believe that physical activity helps reduce risks associated
with LBW, such as gestational diabetes and hypertension.
However, misconceptions about the safety of physical
activity during pregnancy can hinder their involvement,
making targeted educational interventions necessary [28].
Positive interactions between pregnant women and
healthcare providers can enhance their understanding of the
benefits of weight and nutrition management, thereby
influencing their behavior. Effective communication and
education from healthcare providers are crucial in
reinforcing the perceived benefits of maintaining a healthy
lifestyle during pregnancy [29].

Health motivation influences behavior of pregnant
women in preventing LBW because high motivation to
maintain health leads to greater consistency in adopting
preventive behaviors. This factor can be enhanced through
family support and recognition of efforts made. Previous
studies have shown that intrinsic motivation toward healthy
lifestyle behaviors, such as nutrition and physical activity,
remains relatively stable during pregnancy. This period is
marked by an increased motivation to care for oneself [30].
Motivation is vital because it directly correlates with
maternal health outcomes and LBW prevention. A healthy
diet and regular physical activity are crucial in managing
weight gain during pregnancy, and a pregnant woman's
psychological well-being significantly influences her
motivation to adopt healthy behaviors [31]. While
motivation is generally stable, there is potential for a
decline, especially in older women, indicating the need for
specific interventions to maintain motivation throughout
pregnancy [30]. On the other hand, external factors like
socio-economic status and environmental barriers can
hinder motivation and the adoption of healthy behaviors
[32].

The results of this study indicate that self-efficacy has a
very small positive coefficient and is not statistically
significant. These findings suggest that individuals’
confidence in their own ability does not directly influence
healthy behavior within this multivariate model. Self-
efficacy may operate indirectly through other variables,
such as motivation or perceived benefits, which may
explain why its direct effect is not observed as significant.
These findings align with the previous study at Sultan
Suriansyah Hospital, which found no significant
relationship between self-efficacy and type of delivery (p =
0.477), suggesting that self-efficacy did not affect delivery
outcomes [33]. On the other hand, self-efficacy is linked to
better decision-making and goal-setting abilities in
pregnant women, which can indirectly influence health
behavior [34]. Studies show that although short-term health
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education increases the intention to adopt healthy
behaviors related to nutrition, it does not enhance self-
efficacy in women planning a pregnancy [35]. This
suggests that improving self-efficacy may require more
intensive interventions to encourage significant behavioral
change. Self-efficacy is a key factor in encouraging
positive health behavior, and interventions should focus on
improving self-efficacy to improve maternal and infant
health outcomes. This perspective emphasizes the need for
a tailored approach to address the unique challenges faced
by pregnant women.

Results of this study indicate that cues to action have a
positive and statistically significant association with
healthy behavior and represent one of the most influential
predictors in the model. These findings suggest that
external prompts, such as recommendations from health
professionals, family support, or exposure to health
information, play a crucial role in triggering actual
behavior. The stronger or more frequent the cues to action
received, the greater likelihood that individuals will engage
in healthy behaviors. Lifestyle modifications are needed for
cues to action, such as providing clear advice on health
behaviors that significantly impact pregnant women’s
choices. Only 10.4% of women received comprehensive
advice, and those who did were 1.5 times less likely to have
LBW [32]. Additionally, interventions involving support
from healthcare providers and families can help women
change unhealthy habits, such as smoking and substance
use, which are crucial in preventing LBW [36].
Psychological interventions are also necessary, as
programs like cues and care trials focus on reducing
maternal anxiety, which can hinder sensitive interactions
with the baby. By teaching women to recognize and
respond to their own and their baby’s cues, this intervention
improves maternal behavior and potentially enhances
outcomes for the baby [37]. Innovative programs
combining education, emotional support, and practical
skills have been proven effective in improving maternal
and neonatal outcomes, particularly in high-risk
pregnancies, and should be adopted [38].

The results of this study simultaneously show that the
seven indicators of HBM jointly explain a significant
proportion of the variance in healthy behavior. This finding
confirms that developed model has greater predictive
power than baseline model that relies solely on intercept.
Therefore, variables included in model play an important
role in understanding healthy behavior, indicating that this
model is appropriate to serve as a basis for analysis and
drawing of conclusions in this study. These findings align
with a previous study showing that
behavioral/psychosocial interventions can improve health
behaviors, but biological and environmental factors still
determine perinatal outcomes [39]. Intervention studies
show that HBM-based education effectively increases
knowledge, nutrition compliance, and pregnancy health
behaviors, with the potential to reduce LBW-related risks
(e.g., improved nutrition intake, increased antenatal visits,
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and adherence to health recommendations). These findings
strengthen the idea that aspects such as perceived benefits
and cues to action, when mobilized through education, can
change maternal behavior [40]. Self-efficacy in health
behavior compliance (nutrition, breastfeeding, early risk
detection) is essential, but its direct effect on birth weight
outcomes is not always consistent. Self-efficacy often
mediates  the relationship  between  educational
interventions and actual behavior, requiring ongoing and
intensive interventions. Meanwhile, perceived barriers
(e.g., safety concerns during physical activity, facility
access, cultural constraints) can hinder health practices,
especially physical activity and access to services, thereby
reducing the potential for LBW prevention [41], [42].

Remaining influence of HBM on pregnant women’s
behavior in LBW prevention is explained by multifactorial
factors (56.8%). External factors such as socio-economic
conditions, cultural beliefs, family support, access to
healthcare services, nutritional status, and environmental
exposures may play equally significant or even greater
roles in shaping health behavior. Other factors, such as
maternal nutritional status (underweight or inadequate
weight gain), chronic stress during pregnancy, and
environmental exposure (pollution, extreme heat) can have
a strong impact on LBW. Programs focusing solely on
perceptions,  without  addressing  medical and
environmental determinants, may not be sufficient to
reduce LBW occurrences [39].

Practical implications suggest development of structured
antenatal education interventions based on HBM, which
emphasize perceived susceptibility/severity, benefits,
reducing barriers, and strengthening self-efficacy (e.g.,
prenatal classes, nutritional counseling, practical
demonstrations) [40]. Additionally, include components to
identify and address contextual barriers (transport access,
family support, cultural barriers) so education can be
implemented effectively [41]. Combine behavioral
approaches with medical follow-up (monitoring maternal
weight, risk factor screening, stress management) and
efforts to address  environmental/socio-economic
determinants [39].

A limitation of this study is that regression model
(especially in cross-sectional data) does not prove causality,
meaning that relationship between HBM constructs and
behavior may be reciprocal.

5. Conclusions

This study demonstrates that healthy behavior among
pregnant women is influenced by a combination of HBM
constructs with varying degrees of contribution. Perceived
susceptibility, perceived severity, perceived barriers, and
self-efficacy did not show a significant direct association
with healthy behavior in the multivariate analysis,
indicating that awareness of risk and disease severity alone
is insufficient to drive behavioral change without support
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from other factors. In contrast, perceived benefits, health
motivation, and cues to action were positively and
significantly associated with healthy behavior, with cues to
action emerging as one of the strongest predictors,
highlighting the critical role of external prompts, education,
and social support in triggering actual behavioral change.
Simultaneously, all seven HBM indicators significantly
explained the variance in healthy behavior, confirming that
the proposed model has greater predictive power than the
baseline model. These findings suggest that efforts to
promote healthy behavior during pregnancy should adopt a
comprehensive and integrated approach that not only
enhances risk perception but also strengthens perceived
benefits, internal motivation, self-efficacy, and consistent,
context-sensitive cues to action, while addressing relevant
medical, psychosocial, and environmental determinants of
pregnancy outcomes.
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