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Abstract

Postpartum is closely related to the lactation process. The lactation process is the entire process of breastfeeding, starting from the milk produced, secreted, and expenditure of breast milk, this process also continues until the process of breastfeeding babies. Yet, in the first days after childbirth mothers experienced anxiety and fear of a lack of milk production, this causes a decrease in the hormone oxytocin which inhibits the let down reflex; therefore breast milk cannot be produced after giving birth. Therefore, it is necessary to stimulate the oxytocin reflex before expressing milk. One method of stimulation that can be done on the mother is by giving an oxytocin massage. An oxytocin massage is a massage performed on the cervical spine, back, or along the spine up to the fifth to sixth bone. The purpose of this research is to analyze the effectiveness of oxytocin massage in increasing breast milk production in postpartum mothers. This research used a quasi-experimental method with a pretest-posttest design with a control group. A consecutive technique was used. Data analysis used a paired t-test, Wilcoxon test, and Mann-Whitney test. The results show that there are differences in breast milk production in postpartum mothers assessed based on the baby's urine after receiving oxytocin massage with a value of p = 0.000 and without oxytocin massage with a value of p = 0.009. There is a difference in breastfeeding breast milk production assessed based on infant weight after oxytocin massage with p = 0.000 and without oxytocin massage with a value of p = 0.000. There is effectiveness of oxytocin massage in increasing breast milk production assessed based on the baby's urine with a value of p = 0.021 and infant weight with a p value = 0.042. The conclusion is that oxytocin massage is effective in increasing breast milk production in postpartum mothers at the Independent Practice Midwife Hermayanti East Pontianak.
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INTRODUCTION
The postpartum period or puerperium is the period after childbirth until 6 weeks or 42 days, during which the reproductive organs gradually return to their pre-pregnancy state through a process known as involution (Maritalia, 2014; Geddes et al., 2021; Hannan et al., 2023; Mukherjee, Das, & Banerjee, 2023; Pérez-Escamilla et al., 2023; Pados, & Camp, 2024). This period is closely related to the lactation process, which includes the production, secretion, and transfer of breast milk during breastfeeding (Marmi, 2012). Breastfeeding is recognized as a crucial foundation for infant health, providing essential nutrients, antibodies, and macrophages that protect infants from various infections such as diarrhea, necrotizing enterocolitis, and respiratory illnesses, while also strengthening the psychological bond between mother and child (Handayani & Pujiastutu, 2016).
Despite its importance, exclusive breastfeeding rates remain suboptimal. The infants fed milk other than breast milk are at significantly higher risk of diarrhea and respiratory infections. Government Regulation No. 33 of 2012 mandates exclusive breastfeeding for the first six months of life (Presiden Republik Indonesia, 2012). However, national data show that exclusive breastfeeding in Indonesia reached only 35.7% in 2017, with West Kalimantan at 48.2% and Pontianak City at 61.5%, still below the national target of 80% (Dinas Kesehatan Kota Pontianak, 2017). Several factors contribute to low exclusive breastfeeding rates, including insufficient early milk production, low maternal confidence, anatomical challenges, maternal employment, and promotion of breast milk substitutes.
Low breast milk production in the early postpartum phase often results from inadequate stimulation of prolactin and oxytocin, two key hormones in milk production and secretion (Gunawan, 2017). Prolactin activity increases after the dramatic drop in estrogen and progesterone following delivery, enabling milk secretion (Martalia, 2014). However, many mothers experience anxiety about insufficient milk, which suppresses oxytocin and inhibits the let-down reflex needed for early breastfeeding. To address this, oxytocin reflex stimulation before expressing breast milk is recommended, one method being oxytocin massage (Kurniawaty, Sunarmi, & Exwa, 2023; Melati, Djuria, & Kartika, 2024). This massage targets the neck, back, and vertebral area, promoting relaxation and enhancing hormonal stimulation for milk flow (Rahayu, 2016).
Previous research has demonstrated the effectiveness of oxytocin massage in improving breast milk output. Studies by Musyrifatul Husniyah and Sri Subiyatun (2017) reported significant differences in infant weight gain between mothers who received oxytocin massage and those who did not (p = 0.000). Similarly, research by Sri Mukhodim Faridah Hanum, Yanik Purwanti, and Iko Rohmah Khumairoh (2015) found a significant increase in breast milk production among postpartum mothers receiving oxytocin massage, with a t-value of 9.22 > t-table 3.84. However, a preliminary study at PMB Hermayanti in November 2018 revealed that postpartum mothers continued to experience prolonged and low milk production, and oxytocin massage had never been implemented in this practice setting.
Despite strong evidence supporting oxytocin massage, existing studies have primarily been conducted in hospitals or community health centers, leaving a gap in understanding its effectiveness in private midwifery practices (PMB), particularly in Pontianak Timur. The novelty of this study lies in evaluating oxytocin massage in a setting where it has not previously been applied. Therefore, the objective of this research is to determine the effectiveness of oxytocin massage in increasing breast milk production among postpartum mothers at PMB Hermayanti Pontianak Timur.

METHOD
This study employed a quasi-experimental design using a pretest–posttest with control group approach. The population consisted of all postpartum mothers who visited PMB Hermayanti between May and June 2019. A total of 20 respondents were selected, with 10 assigned to the intervention group and 10 to the control group.
The sampling technique used was non-probability sampling with a consecutive sampling method, in which all eligible postpartum mothers who met the inclusion criteria were recruited consecutively until the required sample size was reached. The primary data used in this study were obtained directly from respondents through observations and measurements related to breast milk production before and after the intervention.
The intervention group received oxytocin massage, while the control group received standard postpartum care without oxytocin massage. Breast milk production was measured in both groups during the pretest and posttest phases to determine the effectiveness of the intervention. Data analysis was conducted using appropriate statistical tests to compare differences in breast milk production between the two groups.

RESULTS AND DISCUSSION
Table 1. Frequency distribution of respondent parity
	Characteristics
	Treatment group

	
	Oxytocin massage
	No oxytocin massage

	
	Frequency
	%
	Frequency
	%

	Primipara
	2
	20
	2
	20

	Multipara
	8
	80
	8
	8


Based on Table 1, it is known that most respondents were multiparous, namely 80% in the oxytocin massage and non-oxytocin massage groups.

Table 2. Differences in infant urine volume (in cc) before and after intervention (treatment group).
	Variable
	Mean (SD)
	Difference (95% CI)
	p-value

	Urine of infants in the treatment group before intervention
	74 (8.433)
	
21
(27.3-14.7)
	
0.000

	Urine of infants in the treatment group after oxytocin massage
	95 (14.337)
	
	


Table 2 shows that the mean urine volume of infants before intervention in the treatment group was 74 cc with a standard deviation of 8.433. The mean urine volume of infants after the intervention in the treatment group was 95 cc with a standard deviation of 14.337 and a p-value of 0.000 (p < 0.05), indicating a significant difference in the breast milk production of postpartum mothers as assessed based on infant urine volume before and after the oxytocin massage intervention.

Table 3. Difference in infant urine volume (in cc) before and after intervention (control group).
	Variable
	Median (Min-Max)
	p-value

	Infant urine in the control group
Before intervention
	70 (60-80 cc)
	
0.009

	Urine of infants in the control group after intervention
	80 (70-100 cc)
	


Table 3 shows that the median urine output of infants in the control group before intervention was 70 cc, with a minimum value of 60 cc and a maximum value of 70 cc. The median urine output of infants in the control group after the intervention was 80 cc, with a minimum value of 80 cc and a maximum value of 100 cc, with a p-value of 0.009 (p < 0.05). Therefore, it can be stated that there is a difference in the breast milk production of postpartum mothers, as assessed based on infant urine volume, in the control group without oxytocin massage intervention.

Table 4. Differences in the weight of respondents' babies (in grams) before and after intervention (treatment group).
	Variable
	Mean (SD)
	Difference (95% CI)
	p-value

	Infant weight of the treatment group before intervention
	2945 (181,735)
	
75 (93.8-56.1)
	
0.000

	Baby weight in the treatment group after intervention
	3020 (185.891)
	
	


Table 4 shows that the mean weight of infants before intervention was 2945 grams with a standard deviation of 181.735. The mean weight of infants after the intervention was 3020 grams with a standard deviation of 185.891 and a p-value of 0.000 (p<0.05), indicating a difference in the milk production of postpartum mothers as assessed based on the weight of infants before and after the intervention.
Table 5. Difference in infant weight (in grams) before and after intervention (control group)
	Variable
	Mean (SD)
	Difference (95% CI)
	p-value

	The infant  weight group control before intervention
	2965 (386.616)
	
50 (66.8-33.1)
	
0.000

	The infant weight group control after intervention
	3015 (387.334)
	
	


Table 5 shows that the mean weight of infants in the control group before intervention was 2965 grams with an SD of 386.616. The mean weight of infants in the control group after intervention was 3015 grams with an SD of 185.891. p = 0.000 (p < 0.05), indicating a difference in breast milk production in postpartum mothers as assessed based on the body weight of infants in the control group without oxytocin massage.
Table 6. Difference in the amount of urine in the infants of respondents (in cc) in the treatment and control groups.
	Variable
	Median (Min-Max)
	p-value

	Infant urine in the group
	20 (10-30)
	0.021

	Infant urine group control
	10 (0-20)
	


From Table 6, the difference in the median urine volume of infants in the treatment group was 20.00 cc, while the difference in the median urine volume of infants in the control group was 10.00 cc. It can therefore be concluded that oxytocin massage is effective in increasing milk production in postpartum mothers, with a p-value of 0.042 (p<0.05).
Table 7. Difference in the weight of the respondents' babies (in grams) in the treatment and control groups.
	Variable
	Median (Min-Max)
	p-value

	Baby weight treatment group
	75 (0-20)
	0.042

	Infant weight control group
	50 (50-100)
	


From Table 7, the difference in the median weight of infants in the treatment group was 75.00 grams, while the difference in the median weight in the control group was 50.00 grams with a p-value of 0.042 (p<0.05). Therefore, it can be concluded that oxytocin massage is more effective than no oxytocin massage in increasing breast milk production in postpartum mothers.
DISCUSSION
The findings of this study demonstrate a difference in breast milk production among postpartum mothers when assessed using infant urine volume in both the treatment and control groups. Table 2 shows that in the intervention group, the mean infant urine volume increased from 74 cc (SD = 8.433) before oxytocin massage to 95 cc (SD = 14.337) after the intervention, with a p-value of 0.000 (p < 0.05). This indicates a significant increase in breast milk production following oxytocin massage. In the control group, as shown in the Table 3, the median infant urine volume increased from 70 cc (minimum 60 cc; maximum 70 cc) to 80 cc (minimum 80 cc; maximum 100 cc), with a p-value of 0.009 (p < 0.05). These results suggest that although some improvement occurred in the control group, the increase was not due to oxytocin massage but likely related to normal physiological changes in early postpartum lactation.
Similarly, breast milk production assessed through infant weight also demonstrated significant changes in both groups. Table 4 indicates that in the treatment group, the mean infant weight increased from 2945 grams (SD = 181.735) before intervention to 3020 grams (SD = 185.891) after oxytocin massage, with a p-value of 0.000 (p < 0.05). In the control group (Table 5), infant weight increased from 2965 grams (SD = 386.616) to 3015 grams (SD = 185.891), also with a p-value of 0.000 (p < 0.05). While increases occurred in both groups, the intervention group demonstrated a more pronounced improvement, suggesting the added benefit of oxytocin massage compared to natural postpartum progression alone.
Further analysis of the effectiveness of oxytocin massage is presented in Table 6. The intervention group showed a median increase of 20.00 cc in infant urine volume, whereas the control group experienced an increase of only 10.00 cc, with a p-value of 0.021. Likewise, infant weight increased by 75.00 grams in the intervention group compared to 50.00 grams in the control group, yielding a p-value of 0.042 (p < 0.05). These findings confirm that oxytocin massage is effective in improving breast milk production in postpartum mothers.
The results of this study are consistent with previous evidence. Wijayanti (2014), in her research at the Merangsang Health Center in Yogyakarta, found that oxytocin massage significantly influenced breast milk production in postpartum mothers (p = 0.032). Similarly, Husniyah (2017) reported a significant effect of oxytocin massage on breast milk production at the Jetis Health Center in Yogyakarta, with a p-value of 0.000. These studies support the current findings, reinforcing that oxytocin massage plays a beneficial role in stimulating lactation.
Oxytocin massage enhances milk production by stimulating hormonal responses critical for lactation. As described by Rahayu (2016), this massage is performed along the spine up to the fifth or sixth ribs to stimulate the release of prolactin and oxytocin after childbirth. The technique induces maternal comfort, which physiologically activates the oxytocin or “let-down” reflex, facilitating the flow of milk from the alveoli through the ducts toward the nipples. Mardiyaningsih (2010) adds that oxytocin massage helps relax the mother, alleviates postpartum fatigue, and promotes more effective milk ejection.
Breastfeeding challenges often stem from insufficient milk production. The oxytocin reflex is influenced by the mother's emotional state; stress, anxiety, and fatigue can inhibit milk release. Since oxytocin is released in response to nipple stimulation and acts on myoepithelial cells surrounding the mammary alveoli, any disturbance in the mother's psychological condition may negatively affect milk production.
Neck and back massage also provides substantial benefits for breastfeeding mothers. Maryunani (2012) explains that such massage promotes relaxation through the release of endorphins, reducing discomfort from breastfeeding and uterine contractions. In this calm state, postpartum mothers are better able to maintain adequate milk production for their infants.
Based on the above discussion, the findings from the Hermayanti Midwife Practice confirm that oxytocin massage is more effective in increasing breast milk production in postpartum mothers compared to routine postpartum care alone.

CONCLUSION
The study concludes that breast milk production in postpartum mothers shows a significant improvement when assessed through both infant urine output and infant body weight, whether observed before and after oxytocin massage or in comparison to mothers who did not receive the intervention. The findings consistently indicate that oxytocin massage enhances lactation effectiveness, demonstrating measurable increases in indicators of milk production. Overall, oxytocin massage proves to be an effective technique for supporting postpartum milk production, and these results may serve as a useful reference for future research exploring non-pharmacological interventions to improve breastfeeding outcomes.
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