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Determinants of Formula Feeding among Mothers in Indonesia: The Role

of Digital Media and Microeconomic Factors

Abstract

Background: Maternal decision-making regarding the use of infant formula milk in Indonesia is
shaped by a complex interplay of social, economic, and informational factors. This study aimed to
elucidate the determinants of mothers’ choices when selecting formula milk in Sorong City, Indonesia,
addressing gaps in previous research that overlooked the role of digital media and microeconomic
factors in maternal decision-making. Materials and Methods: This study employed a cross-sectional
observational design and was conducted from January to June 2024. A cohort of 180 mothers with
children aged 0-24 months was selected using stratified random sampling. Data were collected using
the Maternal Infant Nutrition Questionnaire (MIN-Q). Multivariate logistic regression analysis was
performed to identify the significant factors contributing to the decision to use formula milk. Results:
The findings indicated that most respondents [88 (48.90%)] exclusively used formula milk, while
92 (51.10%) adopted a mixed feeding pattern. Logistic regression analysis revealed that the use of
digital media for nutritional information was significantly associated with formula milk use ( = 0.21,
P =0.022), as were microeconomic factors such as savings or financial assistance (§ = 0.18, P = 0.035).
Conclusions: These findings highlight the need for government-led interventions, including digital
literacy programs and targeted financial subsidies for low-income breastfeeding mothers, to promote
exclusive breastfeeding. Therefore, credible digital education programs and more stringent regulations
on formula milk marketing are essential to support maternal and child health policies in Indonesia.
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This gap highlights persistent reliance on
formula milk, which is associated with nipple
confusion, suboptimal growth, and increased
household expenditure.!%

Introduction

Child nutrition remains a major public health
concern in Indonesia, particularly in urban
settings where social, cultural, and economic

transitions  influence maternal  feeding ~ Maternal  decisions  to  initiate  or
practices. The World Health Organization  continue formula feeding are shaped
(WHO) and UNICEF recommend exclusive ~ by  socioeconomic  conditions, family

breastfeeding for the first 6 months of life
due to its protective effects against infections,
enhanced cognitive development, and
long-term health benefits.'>! Despite multiple
national programs to increase breastfeeding
rates, formula milk use remains high. In 2023,
the Indonesian Ministry of Health reported
that exclusive breastfeeding coverage reached
only 67.96%, below the national target of
80%, with even lower rates in Southwest
Papua (47.70%).! In Sorong City, although
the proportion of children ever breastfed
rose from 86.21% in 2023 to 93.63% in
2024, the mean breastfeeding duration
remained short (8.78 to 9.00 months).#!
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influence, healthcare access, and pervasive
formula marketing.!'"""! Prior research has
predominantly focused on sociodemographic
and sociocultural determinants, yet limited
attention has been paid to the interplay
between economic vulnerability, mothers’
digital health literacy, and the regulatory
environment.!'"118 ITn Sorong City, unique
demographic  characteristics,  disparities
in maternal healthcare, and rising digital
information exposure present critical factors
influencing infant feeding behaviors.!'*-2!

Therefore, this study aims to examine the
determinants of maternal decisions to use
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formula milk in Sorong City, Indonesia, with a particular
focus on the role of digital media engagement and
microeconomic factors. By addressing these gaps, the study
seeks to provide evidence-based insights to guide policies
promoting exclusive breastfeeding and maternal health
education.

Materials and Methods

This study employed a cross-sectional observational
design conducted in Sorong City, Southwest Papua,
Indonesia, between January and June 2024. The target
population was mothers with children aged 0-24 months
who had resided in Sorong for at least 6 months.
A stratified random sampling approach was used to
ensure proportional representation across  districts.
Sample size was determined using Cochran’s formula
with 95% confidence and 5% margin of error, yielding
180 eligible participants. Inclusion criteria were mothers
aged >18 years, with a child aged 0-24 months, while
those with severe medical conditions or unwilling to
provide informed consent were excluded. Recruitment was
carried out through community health centers, maternal
clinics, and empowerment programs, with each participant
assigned a unique identification code.

Data collection utilized the Maternal Infant Nutrition
Questionnaire (MIN-Q), a 50-item instrument developed
for this study to capture seven domains: sociodemographic
factors, knowledge of breastfeeding and formula milk,
sociocultural influences, health and medical aspects,
economic conditions, environmental factors, and formula
brand-related considerations. Validity and reliability
were established through expert review (Content Validity
Index = 0.89) and pilot testing (Cronbach’s alpha = 0.87).
Data were collected by trained enumerators under
standardized procedures, with double-entry verification and
periodic audits to maintain accuracy.

Statistical —analysis was performed using Jamovi
version 2.6.44. Descriptive statistics summarized participant
characteristics, while logistic regression analysis assessed
associations between independent variables and maternal
decision to use formula milk. Additional procedures
included multiple imputation for missing data, sensitivity
analysis to test robustness, and calculation of effect sizes
with 95% confidence intervals. Reliability of findings was
further supported by per-protocol and intention-to-treat
comparisons.

Ethical considerations

Ethical approval was granted by the Research Ethics
Committee of Sorong Health Polytechnic, Ministry of
Health, Indonesia (No. DM.03.01/4.1/1987/2024). All
participants provided written informed consent, and
confidentiality was ensured through anonymization and
restricted data access.

Results
Respondent characteristics

A total of 180 mothers participated, comprising
88 (48.90%) who exclusively used formula milk and
92 (51.10%) who practiced mixed feeding. The mean age
was 25.50 years in the exclusive group and 26.40 years
in the mixed group, with maternal ages ranging from
18.00 to 40.00 years. Most respondents were of Papuan
ethnicity, particularly in the exclusive group (59.10%). As
shown in Table 1, children in the exclusive group were
predominantly male (59.10%), while sex distribution was
balanced in the mixed group. Educational attainment was
generally low, with 19.30% of exclusive users and 15.20%
of mixed users having no formal education. Employment
status differed, with 50.00% of exclusive group mothers
being unemployed versus 56.50% employed in the mixed
group. Income levels were largely below the minimum
wage across both groups. Notably, widowed mothers were
more common in the exclusive group (40.90% vs. 29.30%),
while multiparity was higher in the mixed group (43.50%
had >3 children). Social media access was similar across
groups, though slightly higher in mixed feeding (53.30%
vs. 48.90%).

Factors influencing the use of formula milk among
mothers with children under 2 years in Sorong City: A
linear regression analysis

Logistic regression analysis identified two primary
predictors of formula milk use. Engagement with digital
media for nutritional information was significantly
associated with higher use (f =0.21, P = 0.022), as
were microeconomic factors such as savings or financial
assistance (f = 0.18, P = 0.035). Cultural factors related
to food and nutrition (3 = —0.16, P = 0.054) and breast
milk supply limitations (B = —0.14, P = 0.110) approached
statistical significance, suggesting potential areas for further
exploration. Other sociodemographic and sociocultural
variables, including education, employment, ethnicity,
access to information, and community support, were not
significantly associated with maternal decisions on formula
feeding [Table 2].

Discussion

This study identified two primary determinants influencing
the use of formula milk among mothers with infants under
2 years of age in Sorong City: the utilization of digital
media for nutritional information and microeconomic
factors, such as household savings or financial aid. These
findings indicate a shift in maternal decision-making
toward digital health engagement and financial practicality
rather than traditional sociodemographic influences.

While variables such as maternal education, employment,
ethnicity, access to information, and community support did
not achieve statistical significance, cultural perceptions and
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Table 1: Demographic characteristics of respondents

Characteristic

Exclusive
formula (n=88)

Mixed feeding
(n=92)

Child’s gender
Male
Female
Parental education
No schooling
Elementary school
Junior high school
Senior high school
Higher education
Employment status
Unemployed
Employed
Household income
<Minimum wage
>Minimum wage
Number of children
1 child
2 children
>3 children
Marital status
Single
Married
Widowed
Ethnicity
Papuan
Non-Papuan
Social media access
No
Yes
Tv ownership
Not available
Available
Delivery at Health Facility
No
Yes
Breast milk supply limitation
No

52 (59.10%)
36 (40.90%)

17 (19.30%)
21 (23.90%)
15 (17.00%)
16 (18.20%)
19 (21.60%)

44 (50.00%)
44 (50.00%)

45 (51.10%)
43 (48.90%)

25 (28.40%)
30 (34.10%)
33 (37.50%)

28 (31.80%)
24 (27.30%)
36 (40.90%)

52 (59.10%)
36 (40.90%)

45 (51.10%)
43 (48.90%)

41 (46.60%)
47 (53.40%)

51 (58.00%)
37 (42.00%)

37 (42.00%)

45 (48.90%)
47 (51.10%)

14 (15.20%)
24 (26.10%)
20 (21.70%)
15 (16.30%)
19 (20.70%)

40 (43.50%)
52 (56.50%)

50 (54.30%)
42 (45.70%)

20 (21.70%)
32 (34.80%)
40 (43.50%)

26 (28.30%)
39 (42.40%)
27 (29.30%)

47 (51.10%)
45 (48.90%)

49 (53.30%)
43 (46.70%)

50 (54.30%)
42 (45.70%)

47 (51.10%)
45 (48.90%)

53 (57.60%)

limitations in breast milk supply approached significance,
suggesting their potential importance in specific subgroups.
Notably, within indigenous communities, formula milk may
be perceived as a status symbol indicative of modernity
and economic stability, thereby reinforcing its use despite
public health initiatives advocating breastfeeding.

These findings are consistent with global trends, wherein
digital platforms increasingly influence health-related
decisions, including those pertaining to infant feeding
practices. Evidence from other low- and middle-income
countries indicates that online formula marketing and
economic challenges can substantially affect feeding
patterns. Consequently, digital media literacy and economic
empowerment should be integral components of future
breastfeeding promotion programs.

The lack of a significant influence of education,
employment, or community support may be attributed to the
study’s context, where access to education and structured
employment remains limited. Furthermore, the increasing
autonomy in decision-making facilitated by online content
may diminish reliance on traditional advice from family
or community health workers. Similar trends have been
observed in other low- and middle-income countries,
including parts of Asia, where aggressive formula milk
marketing and digital misinformation have contributed to
increased formula milk usage. In countries such as China
and Singapore, unregulated or inadequately regulated online
advertising has led to widespread misconceptions regarding
the benefits of formula milk, thereby influencing maternal
feeding choices. These findings suggest that policies
regulating digital marketing and enhancing maternal digital
literacy are essential to counteract misleading information
and promote exclusive breastfeeding.?”-**

The study’s findings indicate a positive correlation between
digital media usage and formula milk consumption. This
suggests that online information may influence mothers’
perceptions regarding the benefits and availability of
formula milk. These results are consistent with research by

Yes 51 (38.00%) 39 (42.40%) Rollins et al.® and Hidayana et al.,””! indicating that digital
Table 2: Key factors influencing the use of formula milk: Linear regression analysis
Predictor Estimate SE t P B 95% CI (lower) 95% CI (upper) VIF
Significant predictors
Use of digital media for nutrition search 0.21 0.09 232 0.022 0.21 0.03 0.39 1.55
Microeconomic factors (savings, financial aid) 0.18 0.08 2.13 0.035 0.18 0.01 0.34 1.34
Approaching significance
Food and nutrition-related cultural factors —0.16 0.08 —-1.95 0.054 -0.16 -0.32 0.00 1.30
Breast milk limitations -0.14  0.09 -1.61 0.110 -0.14 -0.31 0.03 1.44
Nonsignificant predictors
Education 0.09 0.12 0.75 0455 0.07 —0.11 0.24 1.51
Employment 0.12 0.09 138 0.170 0.12 -0.05 0.30 1.49
Ethnic or cultural background 0.16 0.09 1.87 0.063 0.16 -0.01 0.34 1.48
Access to information 0.11 0.09 1.16 0.248 0.11 -0.07 0.29 1.59
Influence of community support -0.12  0.09 -1.31 0.193 -0.12 —0.30 0.06 1.62
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advertising and online marketing play a role in promoting
formula milk products, especially in developing countries.

In Indonesia, where Internet penetration is on the rise, the
availability of information regarding infant nutrition on
social media platforms may influence mothers’ attitudes
toward formula milk, either directly or through engagement
in online communities. Microeconomic factors also play a
significant role in shaping mothers’ decisions to use formula
milk. Previous research has indicated that families with
stable economic conditions are more inclined to purchase
formula milk as a substitute or supplement for breast
milk.!"*! In contrast, within economically disadvantaged
families, the choice to use formula milk may be shaped by
the availability of financial assistance or subsidy programs.
These findings support the evidence that economic access
directly influences infant feeding practices, particularly in
societies characterized by significant economic inequality.

Several studies have indicated that maternal educational
level and employment status significantly influence
formula-feeding decisions.?*3? However, in the present study,
these factors did not demonstrate a significant association.
This discrepancy may be attributed to the characteristics
of the study population as most mothers originated from
regions with limited access to higher education and formal
employment opportunities. Consequently, decisions regarding
formula milk use were influenced more by economic factors
and access to information than by demographic variables.

An unanticipated outcome of this study was the lack of
a significant correlation between community support and
mothers’ decisions to utilize formula milk. Previous research
has indicated that social support, including that from family
and healthcare providers, is frequently a critical factor in
exclusive breastfeeding practices.?*** This divergence may
be attributed to the increasing individualization of maternal
decision-making facilitated by broader access to digital
information. Consequently, mothers may increasingly
depend on online sources rather than advice from their
social environment.

This study makes a substantial contribution to
decision-making theories on infant feeding. The findings
indicate that traditional models that emphasize social
and cultural factors may need revision to incorporate
digitalization as a primary factor influencing decisions
regarding formula milk use. Consequently, intervention
models that promote exclusive breastfeeding should
consider how online information can be leveraged to
educate mothers more effectively. These findings have
significant implications for public health policies in
Indonesia. Exclusive breastfeeding education programs
must adapt their communication strategies to align with
digitalization trends, such as enhancing breastfeeding
promotion campaigns through social media and online
platforms. Furthermore, policies that support family
economic stability, including financial assistance programs

for breastfeeding mothers, could serve as strategic measures
to increase exclusive breastfeeding rates.

In addition to educational and communication strategies,
a holistic approach is essential to effectively promote
exclusive breastfeeding in Indonesia. Although digital
platforms serve as valuable resources for breastfeeding
education, it is imperative to address socioeconomic
factors to enhance breastfeeding practices. Research
indicates that socioeconomic disparities significantly
affect both the initiation and continuation rates of
breastfeeding.®>**! In numerous high-income countries,
mothers with socioeconomic advantages are more inclined
to Dbreastfeed, highlighting the necessity for targeted
interventions in less-advantaged regions.’) However, this
pattern may not be applicable to extremely marginalized
populations. A study conducted among homeless families
in Paris demonstrated that cultural origins and migration
experiences exerted a more profound influence on
breastfeeding practices than socioeconomic factors alone.”
This finding suggests that interventions must consider both
cultural and socioeconomic contexts to achieve efficacy.

Policymakers should prioritize the implementation of
workplace policies that support breastfeeding mothers as
empirical evidence suggests that such policies can positively
impact Dbreastfeeding rates and maternal wellbeing.
Numerous studies have identified extended maternity
leave as a critical factor. In the Philippines, although
maternity protection policies are in place, the duration
of leave does not align with WHO recommendations for
exclusive breastfeeding.®® Similarly, in the Netherlands,
many mothers perceive the duration of maternity leave as
inadequate.’” Extending maternity leave could potentially
address the early cessation of exclusive breastfeeding
observed when mothers return to work. 04!

Flexible work arrangements and designated lactation
spaces are crucial components of a supportive workplace
environment. In Kenya, over 80% of mothers indicated a
willingness to utilize flexible schedules, and a substantial
proportion endorsed the availability of on-site lactation
rooms.*?! Such supportive environments, including flexible
working hours and dedicated areas for expressing breast
milk, have been identified as significant facilitators of
exclusive breastfeeding among employed mothers in
Bangkok.! Nevertheless, many workplaces continue to
lack these essential facilities, as evidenced by reports from
Dutch universities, where inadequate and inaccessible
lactation rooms remain a prevalent issue.>”!

Despite their advantages, the implementation and efficacy
of these policies vary. In Vietnam, for example, extended
maternity leave policies have had limited impact on women
in the informal sector and rural areas.**! Furthermore,
community-based interventions involving local health
workers and peer support groups could enhance the
emphasis on exclusive breastfeeding and offer practical
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assistance to new mothers. The Indonesian government
should also incorporate exclusive breastfeeding promotion
into broader maternal and child health initiatives. It is
crucial to strengthen the healthcare system to provide
improved prenatal and postnatal care, with a particular
focus on breastfeeding support. Collaborations among
the health sector, educational institutions, and private
companies have successfully enhanced healthcare access
and outcomes, especially for underserved populations.
The Ventanillas de Salud (VDS) and Mobile Health Units
(MHUs) initiative—a partnership between the Mexican
government and US public health organizations—has
delivered health services to millions of Hispanic and
underserved populations across the United States.*”! This
model exemplifies the potential of collaborative approaches
to address health disparities.

In the domain of breastfeeding support, the emergence
of telelactation services utilizing information and
communication technologies has effectively mitigated
geographic barriers to traditional community support.i®
Nevertheless, while urban areas benefit from both in-person
breastfeeding support resources and robust broadband
infrastructure for telelactation, numerous rural areas lack
access. This underscores the need for targeted interventions
to address these disparities. The development of innovative
solutions, such as mobile applications for personalized
breastfeeding guidance or telelactation services for remote
areas, could be facilitated through collaboration among
the health sector, educational institutions, and private
enterprises. These partnerships could harness sectoral
expertise to create comprehensive and accessible solutions.
However, it is imperative to ensure that such collaborations
prioritize public health objectives over commercial interests.
Concerns have been raised regarding the influence of
commercial milk formula companies on health professionals,
highlighting the need for ethical considerations and
regulatory  oversight.”7  Balancing innovation, ethical
integrity, and regulatory compliance is crucial in developing
effective and responsible breastfeeding support solutions. By
addressing both the digital divide and economic disparities,
Indonesia can foster a more supportive environment for
exclusive breastfeeding, ultimately enhancing maternal and
child health nationwide.

This study demonstrated that maternal decisions to use
formula milk in Sorong City are strongly influenced by
digital media engagement and microeconomic conditions.
These findings suggest that maternal decision-making is
increasingly shaped by access to online health information
and household financial stability rather than traditional
sociodemographic determinants.

This study has several limitations that should be
acknowledged. First, its cross-sectional design restricts the
ability to infer causal relationships between predictors and
formula milk use. Second, the study was limited to Sorong

City, which may reduce generalizability to other Indonesian
regions with different cultural and socioeconomic profiles.
Third, reliance on self-reported measures, particularly
regarding digital information use, may have introduced
recall or reporting bias. Finally, although the study used
validated instruments, unmeasured confounding variables
such as healthcare worker influence or peer pressure may
still have played a role.

Future research should adopt longitudinal designs to
examine how maternal decisions regarding infant feeding
evolve over time. Investigations into the quality and
reliability of online health information, as well as how
mothers interpret and act upon such information within
their cultural and economic contexts, are warranted.
Qualitative studies could provide deeper insights into
maternal perceptions, while multiregional comparative
studies would enhance the external validity of findings.
Furthermore, exploring the effectiveness of digital health
literacy interventions and targeted economic support
policies could inform more tailored strategies to promote
exclusive breastfeeding.

Conclusion

This study shows that maternal decisions on formula
milk use in Sorong City are primarily driven by digital
media exposure and household economic conditions.
These factors appear to outweigh traditional determinants
such as education, employment, or community support.
To strengthen exclusive breastfeeding practices, policies
should focus on improving maternal digital health literacy
and providing targeted economic support for low-income
families. Interventions that combine credible online
education with financial protection for breastfeeding
mothers may help reduce dependence on formula milk and
support child health in Indonesia.
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