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1. Introduction

Background: Insufficient breast milk production is a major obstacle to
exclusive breastfeeding. Lactation massage is a potential complementary
intervention to increase milk production, but requires stronger scientific
evidence.
Objective: This study aimed to analyze the effect of lactation massage on
increasing breast milk production in postpartum mothers.
Method: The research design used a pre-experimental one-group pretest-
posttest. Participants consisted of 20 postpartum mothers in an
independent midwifery practice area in Banjarmasin. Standardized
lactation massage intervention was performed for 15 minutes, twice daily,
for three consecutive days. Milk production was measured in milliliters
(ml) using a manual breast pump before (first postpartum day) and after
the intervention (third day). Data analysis used the Wilcoxon Signed-Rank
test.
Results: There was a significant increase in breast milk production after
the intervention (p < 0.001). The average milk volume increased from
188.5 + 40.95 ml to 342.5 + 69.04 ml. Before the intervention, 100% of
respondents had insufficient milk production (<250 ml). After the
intervention, the distribution changed to 65% sufficient (250-400 ml) and
25% more (>400 ml).
Conclusion: Lactation massage significantly increases breast milk
production in postpartum mothers, thus it can be considered as a
supportive intervention in postpartum care.

This is an open-access article under the CC BY-SA license.
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Breast milk (Indonesian: Air Susu Ibu [ASI]) is the best and most ideal nutrition for infant

growth and development, particularly during the golden period of the first 1000 days of life.

Exclusive breastfeeding for the first six months of life not only provides optimal health

benefits for the infant, such as enhanced immune function, reduced risk of infection, and

improved cognitive development, but also confers positive impacts for the mother, including

faster postpartum recovery, reduced risk of hemorrhage, and return to pre-pregnancy body
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weight (Araujo Maciel et al., 2024; Najahah, 2024; Oliveira et al., 2024; Senosy et al., 2020).
The World Health Organization (WHO) recommends exclusive breastfeeding until infants are
six months old, to be continued for two years or more alongside complementary feeding
(Victora et al.,, 2016; WHO, 2017). However, in practice, many postpartum mothers face
challenges in meeting this recommendation, with one of the main obstacles being the
perception or reality of insufficient milk supply. This phenomenon is a primary cause of
exclusive breastfeeding failure and early breastfeeding cessation in various parts of the world,
including Indonesia (Cousins et al., 2023; Nurhayati & Fikawati, 2020).

Data from the Badan Pusat Statistik (BPS) indicates that exclusive breastfeeding coverage
in Indonesia reached only around 72.13% in 2025, still below the national target of 80% (BPS,
2025). This low rate is often associated with various multifactorial factors related to the
mother, the infant, and environmental support. On the maternal side, physiological factors
such as suboptimal prolactin and oxytocin hormone levels, inadequate breastfeeding
technique, psychological conditions (stress, anxiety, and low self-confidence), and anatomical
factors like breast hypoplasia play significant roles (Ambekar et al., 2024; Fatimah et al., 2024;
Imami et al., 2024; Manshanden et al., 2025; Muktamath et al., 2025; Uvnas-Moberg et al.,
2020). The perception of insufficient milk supply, although sometimes not supported by
objective medical evidence, can create a vicious cycle where anxiety inhibits the oxytocin-
controlled let-down reflex, thereby actually reducing milk production (Jayanti & Yulianti,
2022; Oliva-Pérez & Oliver-Roig, 2022; Rohma et al.,, 2023). Therefore, safe, effective,
affordable, and culturally acceptable interventions to increase breast milk production are
urgently needed to support the success of exclusive breastfeeding.

Complementary therapies such as lactation massage are gaining attention in the non-
pharmacological management of breastfeeding. Lactation massage is a manual stimulation
technique applied to the breast, chest, back, and specific acupressure points, aimed at
enhancing blood circulation and lymphatic flow around breast tissue, relaxing tense muscles,
and stimulating the release of prolactin and oxytocin hormones (Agustia & Camelia, 2025; XU
et al., 2023). Prolactin is responsible for milk production in the alveoli, while oxytocin triggers
the milk ejection reflex (let-down reflex). The underlying theory is that physical stimulation
and relaxation from the massage can reduce maternal stress levels, which is a strong inhibitor

of the oxytocin reflex. Additionally, massage is believed to help clear blocked milk ducts
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(ductal blockage), reduce engorgement, and improve breast comfort, thereby making
breastfeeding more effective (Crowley, 2015; Kraus et al., 2025).

Although theoretically promising as a supportive intervention, the efficacy claims of
lactation massage still require stronger and more standardized scientific validation. Many
postpartum mothers, healthcare providers, and lactation counselors may have applied or
recommended specific massage techniques based on empirical experience, yet without
standardized guidelines and measurable outcome evidence. This situation carries the
potential for wide variations in practice and even risks if the techniques applied are incorrect.
Therefore, itis important to objectively evaluate the effect of lactation massage by employing
a more robust research design that measures primary outcomes in terms of quantitative
increases in breast milk production, such as expressed milk volume in milliliters or adequacy
scores. Based on this rationale, the aim of this study is to analyze the effect of lactation
massage on increasing breast milk production in postpartum mothers. It is hoped that this
research will provide empirical evidence that can serve as a basis for developing effective
postpartum care protocols and standardized lactation massage intervention modules for
healthcare workers, thereby supporting efforts to improve the coverage and success of
exclusive breastfeeding in Indonesia.

2. Methods
Research design

This study employed a pre-experimental one-group pretest—posttest design without a
control group. The design aimed to examine the effect of lactation massage on breast milk
production among postpartum mothers by measuring outcomes before and after the
intervention within a single group.

Participants

The study was conducted with 20 postpartum mothers in the working area of Rahmiyati
Independent Midwife Practice, Banjarmasin, South Kalimantan, Indonesia. Participants were
selected using total sampling from all postpartum mothers with estimated deliveries in June
2025 who met the inclusion criteria. Inclusion criteria included mothers who were willing to
participate, had no contraindications to lactation massage, and were within the postpartum
period. Exclusion criteria included mothers with breast cancer, recent breast surgery, heart

disease, diabetes, or severe infections.
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Data collection

Data were collected through direct observation using a structured observation sheet.
Breast milk production was measured using a manual breast pump on the first day
postpartum (pretest) and again on the third day after intervention (posttest). The
intervention consisted of lactation massage performed for 15 minutes, twice daily (morning
and evening), for three consecutive days, following a standardized operating procedure (SOP)
adapted from validated sources.
Data analysis

Data were analyzed descriptively and inferentially using IBM SPSS Statistics version 26.
Descriptive statistics (frequency, percentage, mean, standard deviation, minimum, and
maximum) were used to describe participant characteristics and breast milk production.
Based on the results of assumption tests:
1. The Shapiro-Wilk test indicated normal distribution of data (p > 0.05 for both

measurements).

2. Levene's test showed violation of homogeneity of variance assumption (p < 0.05).

Therefore, despite normal distribution, the Wilcoxon signed-rank test was selected as
the most appropriate test to compare pre-test and post-test breast milk production, as it does
not require the assumption of homogeneity of variance. Statistical significance was set at p <
0.05 with a 95% confidence interval.
Ethical consideration

The study received ethical clearance from the Research Ethics Committee of Universitas
Sari Mulia (313/KEP-UNISM/VI/2025). Written informed consent was obtained from all
participants prior to inclusion. Confidentiality was maintained throughout the research
process, and participants were assured of their right to withdraw at any time without penalty.
3. Result

The assessed characteristic was the respondents' age, considering that maternal age
can influence physiological and psychological conditions related to breast milk production.
The distribution of respondents' age is presented in Table 1, which groups age into risk (<20
years) and no-risk (20-35 years) categories. The analysis results show that the majority of
respondents were in the no-risk age group, with a mean age of 26.05 years. This data provides

important context before further discussing the relationship between lactation massage
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intervention and breast milk production in this group.

Tabel 1. Age characteristics of respondents (n=20)

Category Frequency Percentage (%)
At risk (<20 years old) 2 10,0
Not at risk (20-35 years old) 18 90,0
Total 20 100

Minimum: 17; Maximum: 33; Mean: 26,05

Before the intervention was administered, breast milk production in all respondents
was measured as baseline data (pre-test). These initial measurements provide an overview of
the breast milk production condition among postpartum mothers in the study area prior to
receiving lactation massage intervention. The data is presented in Table 2, which categorizes
breast milk production into three levels: low, sufficient, and high. These baseline results are
essential for comparison in assessing the changes that occurred after the intervention.

Table 2. Breast milk production before lactation massage

Category Frequency Percentage (%)
Low (<250 ml) 20 100
Sufficient (250-400 ml) 0 0.0
High (>400 ml) 0 0.0
Total 20 100

After the lactation massage intervention was carried out for three consecutive days, a
reassessment was conducted to evaluate changes in breast milk production. The post-
intervention measurement results (post-test) are presented in Table 3. This data illustrates
the distribution of breast milk production categories after the respondents received lactation
massage and will be used to compare the conditions before and after the intervention in order
to assess the effect of the treatment provided.

Table 3. Breast milk production after lactation massage

Category Frequency Percentage (%)
Low (<250 ml) 2 10.0
Sufficient (250-400 ml) 13 65.0
High (>400 ml) 5 25.0
Total 20 100

The descriptive statistical comparison of breast milk production before and after the
intervention shows an increase in average production from 188.5 ml to 342.5 ml. This primary

finding indicates a positive change in breast milk volume following the administration of
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lactation massage. The Wilcoxon signed-rank test confirms a significant difference in breast
milk production as a result of lactation massage (see Table 4). The Wilcoxon signed-ranks test
was used because Levene's test indicated that the data were not homogeneous (a<0.05).

Table 4. Test of breast milk production before and after lactation massage (n=20)

Intervention Minimum  Maximum Mean + Standar Deviation p-value
Before 100 240 188.5 + 40.95 <0.001
After 200 430 69.04 + 69.04

Note: The Wilcoxon signed-ranks test was used because the data were not homogeneous.

4. Discussions

The findings of this study indicate a significant increase in breast milk production
following a structured lactation massage intervention among postpartum mothers in an
independent midwifery practice area. The average milk volume increased from 188.5 + 40.95
ml to 342.5 + 69.04 ml after three days of intervention, with the difference being statistically
significant as confirmed by the Wilcoxon signed-rank test (p < 0.001). This substantial increase
aligns with the physiological rationale underlying lactation massage, which posits that
targeted manual stimulation can enhance hormonal regulation and local circulation. The
massage protocol, focusing on the neck, shoulder, back, and breast tissue areas, is designed
to stimulate the release of prolactin and oxytocin—key hormones responsible for milk
synthesis and ejection. By reducing muscle tension and promoting relaxation, this
intervention likely succeeded in diminishing psychological barriers such as stress and anxiety,
which are known inhibitors of the let-down reflex. This mechanism is consistent with previous
studies reporting that relaxation through massage facilitates hormone secretion and
improves milk flow (Kartilah & Februanti, 2024; Setiani & Lutfiyanti, 2024; Yulianti et al.,
2024). Furthermore, the mechanical action of the massage may help clear potential ductal
blockages and enhance lymphatic drainage, thereby reducing breast engorgement and
making breast tissue easier to empty (Cooper & Kowalsky, 2015). These results contribute to
the growing body of evidence supporting non-pharmacological complementary therapies in
postpartum care, especially in resource-limited settings where access to lactation consultants
or advanced medical support may be restricted. The simplicity of the intervention, its low
cost, and its cultural acceptability enhance its potential for integration into routine

postpartum care protocols managed by midwives.
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The age profile of the participants, which was dominated by mothers in the non-risk age
group (20-35 years, 90%), provides relevant context for interpreting the results. Maternal age
is a long-established factor influencing lactation physiology, where both adolescent and older
mothers often face biological and psychosocial challenges that can hinder breast milk
production (Gila-Diaz et al., 2020; Sadovnikova et al., 2020). In this study, the two respondents
under 20 years of age remained in the "low" production category post-intervention,
highlighting the potential role of age as a moderating variable. This observation reinforces
existing literature suggesting that younger mothers may experience delayed lactogenesis or
a lower prolactin response due to physiological immaturity and higher psychological stress
levels (Ambekar et al., 2024; Nagel et al., 2022). The overall success in the older age group
underscores the importance of tailored interventions, where younger mothers may require
additional support such as more intensive education, psychological counseling, or more
frequent monitoring. Furthermore, the baseline data revealed universally insufficient milk
production (<250 ml) among all participants before the intervention. This uniform starting
point strengthens the internal validity of the study, as the observed changes can more reliably
be attributed to the massage intervention rather than to pre-existing variations. The post-
intervention distribution—shifting to 65% sufficient (250—400 ml) and 25% high (>400 ml)—
illustrates a clinically meaningful transition, which likely translates to improved breastfeeding
outcomes, increased infant satiety, and reduced formula supplementation. Such a shift is
crucial during the early postpartum period when maternal confidence and milk supply are
being established.

The results of this study reinforce findings from several other studies that also reported
a significant increase in breast milk volume following lactation massage (Agustia & Camelia,
2025; Rahmadani et al., 2025). However, the magnitude of the increase observed here is quite
substantial, likely due to the standardized protocol administered over several days. Unlike
single-session interventions, the repeated application over three consecutive days may have
allowed for cumulative physiological and psychological benefits, including sustained
hormonal stimulation and progressive maternal relaxation. This aligns with research by
Romadhoni et al. (2023), which stated that optimal results are achieved with repeated
sessions over consecutive days. Nevertheless, the absence of a control group limits the ability

to conclusively attribute all the increase solely to the massage, as a natural physiological rise
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in milk production typically occurs during the first postpartum week. Additionally, the use of
a manual breast pump for measurement, while pragmatic, introduces potential variability due
to differences in pump efficiency and maternal comfort with the device. Future research could
complement volume metrics with infant weight gain or direct breastfeeding observation to
capture breastfeeding effectiveness more holistically.

The implications of these findings extend to clinical practice, particularly in community-
based midwifery care. Lactation massage is a low-risk, cost-effective intervention that can be
easily integrated into postpartum visits. Midwives and community health workers can be
trained to perform and teach this technique, empowering mothers to self-manage mild to
moderate lactation challenges. This is highly relevant in Indonesia, where independent
midwifery practices are a primary source of maternal care in many regions. Implementing
such interventions could help bridge the gap between the national exclusive breastfeeding
target and current coverage rates. Furthermore, the non-invasive nature of massage aligns
with cultural preferences for traditional and complementary therapies, potentially increasing
acceptance and adherence. From a public health perspective, improving breastfeeding rates
through simple interventions like lactation massage can contribute to reducing child
malnutrition, stunting, and infection rates, while also promoting maternal health through
faster uterine involution and mother-child bonding (Asmin & Rahmat, 2025; Handajani et al.,
2021; Lutter, 2013). However, successful integration requires the development of clear
guidelines, training modules, and monitoring tools to ensure technique safety and
consistency. It is also important to identify mothers who may have contraindications for
massage, such as those with breast pathology, infection, or specific chronic conditions, as
outlined in the SOP. A balanced approach combining massage with education on proper latch,
frequent breastfeeding, and nutritional support is likely to yield the most sustainable
improvements in breastfeeding outcomes.

This study has several limitations that need to be acknowledged. First, the pre-
experimental single-group design without a control group limits the ability to definitively
conclude causality, as temporal changes and the natural progression of lactation could be
confounding factors. Second, the small sample size (n=20) and recruitment from a single
midwifery practice restrict the generalizability of the findings to broader populations. Third,

measuring breast milk production through expression may not fully represent the infant's
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actual intake, due to variations in pump efficiency and the exclusion of direct breastfeeding
dynamics. Additionally, the brief three-day monitoring period does not capture the
sustainability of the effects beyond the immediate post-intervention phase. Other potential
confounding variables, such as maternal nutritional status, parity, previous breastfeeding
experience, and infant health status, were not controlled for, which may have influenced the
results.

Future research should address these limitations through more rigorous designs.
Randomized controlled trials (RCTs) with control groups receiving standard care or a placebo
intervention would provide stronger evidence of efficacy. Studies should include larger and
more diverse samples from multiple sites to enhance external validity. A longer follow-up
period—up to 2—-4 weeks postpartum—would help determine whether the increase in milk
volume is sustained over time. Objective biomarkers, such as serial serum prolactin levels,
could be integrated to more directly elucidate the physiological mechanisms. Furthermore, a
mixed-methods approach combining quantitative measurements with qualitative insights
into mothers' experiences, confidence, and perceived support would vyield a more
comprehensive understanding of the intervention's impact. Research could also explore the
differential effectiveness of lactation massage among sub-populations, such as primiparous
versus multiparous mothers, cesarean versus vaginal deliveries, and younger versus older
mothers, to enable more personalized recommendations. Finally, cost-effectiveness analyses
and implementation science studies are needed to guide the scalable integration of lactation
massage into routine postpartum care protocols in resource-limited settings.

5. Conclusion

Lactation massage has a significant effect on increasing breast milk production in
postpartum mothers within the working area of Rahmiyati Independent Midwifery Practice.
This is evidenced by the increase in average milk volume from 188.5 ml to 342.5 ml after the
intervention, along with a shift in production categories from 100% low to 65% sufficient and
25% high. These findings support the implementation of lactation massage as an effective
complementary intervention for enhancing breast milk production in postpartum midwifery
care, particularly for mothers of optimal reproductive age (20-35 years).
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