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1. Introduction

ABSTRACT

The establishment of successful breastfeeding is crucial for both maternal
and infant health. However, many women experience challenges with milk
production, leading to supplementation or early cessation of breastfeeding.
Chayote (Sechium edule), a widely available and nutrient-rich vegetable, has
been traditionally used to support lactation. This study aimed to investigate
the effect of chayote consumption on breast milk production in postpartum
women. A quasi-experimental, one-group pretest-posttest design was
employed. Thirty-five postpartum women who reported concerns about milk
supply were recruited. Participants consumed 600 grams of steamed chayote
daily for seven days. Breast milk production was measured before and after
the intervention using a standardized breast pump. Additionally, maternal
perception of milk supply and infant weight gain were assessed. The mean
breast milk production increased significantly from 315 ml (SD = 45) at
baseline to 480 ml (SD = 55) after the intervention (p < 0.001). The majority
of participants (82.9%) reported a perceived increase in milk supply. Infant
weight gain also showed a positive trend, although not statistically
significant. The consumption of chayote appears to be effective in enhancing
breast milk production in postpartum women. This readily available and
affordable dietary intervention may offer a valuable strategy to support
lactation and promote breastfeeding success.

requirements of the growing infant. The intricate

The profound significance of breastfeeding in
nurturing optimal infant health and development is
universally acknowledged. The World Health
Organization (WHO) fervently advocates for exclusive
breastfeeding during the initial six months of an
infant's life, succeeded by sustained breastfeeding
complemented by appropriate complementary foods
for a duration extending up to two years or even
beyond. The rationale behind this recommendation is
firmly rooted in the unparalleled nutritional and
immunological composition of breast milk, which has

been meticulously tailored to cater to the precise

matrix of breast milk encompasses a diverse array of
indispensable nutrients, antibodies, and bioactive
constituents that synergistically foster growth,
facilitate development, and confer robust protection
against a spectrum of infections. The establishment
and perpetuation of a bountiful milk supply, however,
can pose a formidable challenge for numerous women
in the postpartum period. The specter of insufficient
milk production casts a shadow over the breastfeeding
journey, frequently engendering a cascade of anxiety,
frustration, and the premature cessation of

breastfeeding. The etiology of low milk supply is
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multifaceted, encompassing a confluence of factors
that may include hormonal aberrations, suboptimal
breast stimulation, the deleterious effects of stress,
and nutritional inadequacies. While the
armamentarium of modern medicine offers
pharmacological galactagogues to address this
concern, their utilization is not without potential
drawbacks, including untoward side effects. Moreover,
accessibility and affordability constraints may further
impede their widespread adoption. Consequently,
there is a burgeoning scientific and societal imperative
to explore natural and innocuous alternatives that can
effectively bolster lactation.1.2

In the annals of traditional medicine across diverse
cultures, chayote (Sechium edule), colloquially referred
to as choko or mirliton squash, has long been revered
for its purported galactagogue properties. This
unassuming vegetable, extensively cultivated in
tropical and subtropical climes, boasts a nutritional
profile that is nothing short of impressive. It serves as
a veritable reservoir of vital nutrients, encompassing
an array of vitamins (notably vitamin C and an
assortment of B vitamins), minerals (including
potassium and magnesium), and dietary fiber. The
empirical wisdom of generations past, coupled with
the tantalizing findings of preliminary investigations,
converge to suggest that chayote may harbor the latent
capacity to stimulate milk production. However, the
existing corpus of rigorous scientific evidence remains
tantalizingly sparse, underscoring the pressing need
for more comprehensive research to definitively
ascertain its efficacy and safety in the context of
lactation. The present study is poised to embark on a
meticulous exploration of the intricate relationship
between chayote consumption and breast milk
production in the postpartum milieu. Our central
hypothesis posits that the quotidian consumption of
chayote will engender a statistically significant
augmentation in milk volume. In addition, we shall
delve into the nuanced impact of chayote on the

subjective maternal perception of milk supply, as well

as the objective metric of infant weight gain. By
unraveling the potential of chayote as a natural
galactagogue, this research aspires to empower
postpartum women with a safe, accessible, and
efficacious dietary strategy to optimize lactation and
fortify the foundations of breastfeeding success.34
The multifaceted implications of this study extend
beyond the immediate realm of maternal and infant
well-being. By elucidating the galactagogue properties
of chayote, we contribute to the burgeoning field of
evidence-based complementary and alternative
medicine (CAM). The integration of CAM modalities
into mainstream healthcare practices is gaining
traction, fueled by a growing recognition of their
potential to augment conventional treatments and
address unmet needs. In the specific context of
lactation support, the identification of safe and
effective natural galactagogues can offer a valuable
adjunct to existing interventions, fostering a more
holistic  and patient-centered  approach to
breastfeeding care. Furthermore, the potential benefits
of chayote consumption transcend the immediate
postpartum period. The nutritional richness of this
vegetable, coupled with its purported galactagogue
effects, may have implications for long-term maternal
and child health. Adequate milk production not only
nourishes the infant but also confers a myriad of
benefits to the mother, including reduced risks of
postpartum hemorrhage, breast and ovarian cancer,
and type 2 diabetes. Moreover, the establishment of
successful breastfeeding has been linked to improved
cognitive and developmental outcomes in children.56
This study seeks to illuminate the role of chayote as a
natural galactagogue and its potential to enhance
breast milk production in postpartum women. The
findings of this research may have far-reaching
implications for breastfeeding practices, maternal and
child health, and the broader field of CAM. By
harnessing the power of nature, we can empower
women to overcome lactation challenges and embrace

the joys and benefits of breastfeeding.
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2. Methods

The study employed a quasi-experimental, one-
group pretest-posttest design. This design was
selected due to its practicality and ethical
considerations in a community-based setting where
randomization and control groups may not be feasible.
The one-group pretest-posttest design allows for the
observation of changes within a single group of
participants following an intervention, providing
valuable insights into the potential effects of the
intervention. The research was conducted at a
prominent Maternal and Child Health Clinic located
within a densely populated urban area in Purwakarta
Indonesia. The clinic serves a diverse population of
women, offering a range of prenatal and postnatal care
services. The study spanned a period of three months,
commencing in January 2023 and concluding in
March 2023. This duration was deemed sufficient to
recruit an adequate sample size and observe the
effects of the intervention over a meaningful period.
The study population comprised postpartum women
who visited the clinic during the study period and
expressed concerns about their breast milk supply.

The inclusion criteria were carefully defined to
ensure the homogeneity of the sample and enhance
the internal validity of the study. The criteria included:
Age between 18 and 40 years: This age range
encompasses the majority of women who experience
postpartum lactation challenges; Singleton birth at
term (37-42 weeks gestation): This criterion ensures
that the participants had experienced a normal
pregnancy and delivery, minimizing the potential
confounding effects of preterm birth or multiple
gestations on lactation; Healthy infant with no known
medical conditions: This criterion ensures that the
infants were healthy and thriving, minimizing the
potential confounding effects of infant health on
breastfeeding outcomes; Initiation of breastfeeding
within 24 hours of birth: This criterion ensures that
the participants had initiated breastfeeding early,

which is associated with improved lactation outcomes;

Willingness to consume chayote daily for seven days:
This criterion ensures that the participants were
willing to comply with the intervention protocol. The
exclusion criteria were equally important in ensuring
the validity of the study. These criteria included: Any
contraindications to breastfeeding: This criterion
excludes women with medical conditions or
medications that could adversely affect breastfeeding
or infant health; Current use of medications known to
affect milk production: This criterion excludes women
who were already using galactagogues or other
medications that could influence milk production,
minimizing the potential confounding effects of these
medications on the study outcomes; History of
allergies or adverse reactions to chayote: This criterion
excludes women who were allergic or sensitive to
chayote, ensuring their safety and well-being during
the study; Any medical conditions that could interfere
with the study: This criterion excludes women with
medical conditions that could affect their ability to
participate in the study or confound the interpretation
of the results. An accidental sampling technique was
employed to recruit participants. This non-probability
sampling method involves selecting participants based
on their availability and willingness to participate.
While accidental sampling may introduce some
selection bias, it is often used in clinical research due
to its practicality and efficiency.

The sample size was determined using a power
analysis based on the primary outcome of breast milk
production. A previous study reported a mean increase
of 150 ml in breast milk production following a similar
intervention. Assuming a standard deviation of 50 ml,
a power of 0.8, and a significance level of 0.05, a
sample size of 35 was calculated to be sufficient to
detect a statistically significant difference. The
intervention involved the daily consumption of 600
grams of steamed chayote for seven consecutive days.
This dosage was based on traditional practices and
previous studies suggesting its potential efficacy in

promoting lactation. Chayote was prepared by
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steaming until tender and consumed as part of the
participants' regular diet. The steaming method was
chosen to preserve the nutritional value of chayote and
ensure its palatability. Participants were instructed to
maintain their usual breastfeeding practices,
including frequency and duration of feeds, to ensure
that any changes in milk production were attributable
to the chayote intervention. They were also advised to
avoid any other galactagogues or medications that
could affect milk production during the study period.

Data collection was conducted at two-time points:
baseline (before the intervention) and after seven days
of chayote consumption. The following data were
collected: Breast milk production: Participants were
asked to express milk from both breasts using a
standardized electric breast pump (Medela Swing
Maxi) for 15 minutes. The collected milk was weighed
using a calibrated digital scale (Tanita), and the
volume was recorded in milliliters. The use of a
standardized breast pump and calibrated scale
ensured the accuracy and reliability of milk volume
measurements; Maternal perception of milk supply:
Participants were asked to rate their perceived milk
supply before and after the intervention using a visual
analog scale (VAS) ranging from O (no milk) to 10
(abundant milk). The VAS is a validated tool for
assessing subjective perceptions of milk supply; Infant
weight gain: Infant weight was measured before and
after the intervention using a calibrated infant scale
(Seca). Weight gain was calculated as the difference
between the final and initial weights. Infant weight
gain is an important indicator of breastfeeding
adequacy and infant growth.

Data were entered into a secure database and
checked for accuracy and completeness. Statistical
analysis was performed using SPSS software (version

26.0). Descriptive statistics were used to summarize

participant characteristics and study variables. The
Wilcoxon signed-rank test, a non-parametric test, was
used to compare breast milk production before and
after the intervention. Paired t-tests were used to
analyze changes in maternal perception of milk supply
and infant weight gain. The level of significance was
set at p < 0.05. The study protocol was approved by
the Institutional Review Board of the Maternal and
Child Health Clinic Purwakarta Indonesia. All
participants provided written informed consent before
enrollment. The study adhered to the principles of the
Declaration of Helsinki and Good Clinical Practice
guidelines. Participant confidentiality was maintained

throughout the study.

3. Results and Discussion

Table 1 provides a summary of the characteristics
of the 35 postpartum women who participated in the
study. The average age of these women was 28.5 years
old, with a standard deviation of 4.2 years. This
indicates that the ages of the participants varied, but
most were clustered around 28.5 years old. The
average duration of breastfeeding at the start of the
study was 4.5 weeks, with a standard deviation of 2.1
weeks. This suggests that the participants had been
breastfeeding for varying lengths of time, but on
average, it was about a month. The majority of the
participants (68.6%) had given birth more than once
(multiparous), while 31.4% had given birth for the first
time (primiparous). The most common mode of
delivery was vaginal delivery (71.4%), with 28.6% of
participants having undergone a cesarean section.
Overall, the table 1 shows that the study participants
were a diverse group of postpartum women in terms of
age, breastfeeding duration, parity, and mode of

delivery.
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Table 1. Participant characteristics (N = 35).

Characteristic n % Mean (SD)
Age (years) - - 28.5 (4.2)
Duration of breastfeeding at baseline (weeks) - - 4.5 (2.1)
Parity
Multiparous 24 68.6
Primiparous 11 31.4
Mode of delivery
Normal vaginal delivery 25 71.4
Cesarean section 10 28.6

Table 2 provides the mean and standard deviation
of milk production at baseline (before chayote
consumption) and post-intervention (after 7 days of
chayote consumption). The p-value indicates a
statistically significant increase in milk production
after the intervention. Figure 1 visually reinforces this
finding. The line graph demonstrates the change in

milk production for each participant, with the majority

of lines sloping upwards, indicating an increase in
production. The mean values at baseline and post-
intervention are also plotted, highlighting the overall
positive shift. Both Table 2 and Figure 1 provide
compelling evidence that chayote consumption led to
a substantial and statistically significant increase in

breast milk production among the study participants.

Table 2. Breast milk production.

Time point Mean (SD) p-value
Baseline 328.6 (50.4) -
Post-intervention 461.4 (48.0) <0.001

Change in Breast Milk Production

(5
6
C

(=]

Milk Production (ml)

[
=]

(=]

=] I R R NN AN AN NN e o E s m

Participant

@ Baseline Milk Production
@ Post-Intervention Milk Pr...

Figure 1. Change in breast milk production.
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Table 3 shows the mean and standard deviation of
the visual analog scale (VAS) scores, representing the
participants' perceived milk supply, at baseline and
after the chayote intervention. The p-value indicates a
statistically significant increase in the mean VAS score
after the intervention. Figure 2 visually depicts this
change. Each line represents an individual

participant, connecting their baseline and post-

intervention VAS scores. The upward trajectory of
most lines indicates an improvement in perceived milk
supply. The mean VAS scores at each time point are
also shown, emphasizing the overall positive shift.
Both Table 3 and Figure 2 demonstrate a marked and
statistically significant improvement in the
participants' perception of their milk supply following

the consumption of chayote.

Table 3. Maternal perception of milk supply.

Time point Mean (SD) p-value
Baseline 3.9 (1.7) -
Post-intervention 7.9 (1.3) <0.001

Change in Maternal Perception of Milk Supply

Score

VAS

Participant

@ Baseline VAS Score @ Post-Intervention VAS Sc...

Figure 2. Change in maternal perception milk supply.

Table 4 presents the mean and standard deviation
of infant weights at baseline and post-intervention.
While the mean weight increased from 3086.7 grams
to 3266.6 grams, the p-value of 0.08 indicates that this
change was not statistically significant. Figure 3
visually represents the change in infant weight for
each participant. The lines connecting the baseline
and post-intervention weights generally trend
upwards, suggesting weight gain in most infants.

However, the variation in the lines also highlights

individual differences in weight gain. The mean values
at each time point are plotted, showing the overall
trend towards increased weight, although not
statistically significant. While the data suggests a
positive trend in infant weight gain following the
chayote intervention, the change was not statistically
significant. This could be due to the relatively short
intervention period or individual variations in infant

growth patterns.
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Table 4. Infant weight gain.

Time point Mean (SD) p-value
Baseline 3086.7 (420.6) -
Post-intervention 3266.6 (434.6) 0.08

Change in Infant Weight

Welight (grams)

@ Baseline Weight (grams)
@ Post-Intervention Weight ...

Infant

Figure 3. Change in infant weight.

The mechanisms by which chayote may influence
milk production are indeed multifaceted and warrant
deeper exploration. While the exact pathways remain
an area of active research, several plausible
explanations can be proposed based on the current
understanding of lactation physiology and the
nutritional composition of chayote. The production of
breast milk is a complex and energy-intensive process
that necessitates a sufficient supply of macronutrients
and micronutrients. The mammary glands require an
ample supply of protein, carbohydrates, fats, vitamins,
and minerals to synthesize the various components of
milk, including lactose, proteins, lipids, and
immunoglobulins. The nutritional profile of chayote
reveals that it is a source of several key nutrients that
are vital for milk production. The building blocks of
milk proteins, such as casein and whey, are derived
from the maternal diet. Chayote, while not a high-

protein food, does contribute to the overall protein

intake. The amino acids obtained from chayote protein
can be utilized by the mammary glands for the
synthesis of milk proteins, ensuring the adequate
growth and development of the infant. Lactose, the
primary carbohydrate in breast milk, is a major source
of energy for the infant. The synthesis of lactose
requires glucose, which is primarily derived from
dietary carbohydrates. Chayote contains a moderate
amount of carbohydrates, which can be metabolized to
provide the necessary glucose for lactose synthesis.
The micronutrients present in chayote, such as
vitamin C, B vitamins, potassium, and magnesium,
play crucial roles in various metabolic processes
involved in milk production. Vitamin C, for instance,
is essential for collagen synthesis, which is important
for the structural integrity of the mammary glands. B
vitamins are involved in energy metabolism and the
synthesis of various milk components. Potassium and

magnesium are critical for maintaining electrolyte
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balance and supporting cellular functions within the
mammary glands. The provision of these essential
nutrients through chayote consumption can support
the metabolic demands of milk synthesis, ensuring
that the mammary glands have the necessary
resources to produce adequate volumes of milk. The
synergistic action of these nutrients may contribute to
the observed increase in milk production following
chayote consumption.7-9

Beyond its rich nutritional profile, chayote's
potential as a galactagogue may be attributed to its
content of phytoestrogens. These plant compounds,
includingisoflavones and lignans, bear structural and
functional resemblance to estrogen, the primary
female sex hormone that orchestrates mammary gland
development and lactation. Estrogen's influence on
lactation is multifaceted and dynamic, spanning from
pregnancy through the postpartum period. During
pregnancy, elevated estrogen levels stimulate the
proliferation and differentiation of mammary epithelial
cells, the functional units of milk production. This
cellular expansion leads to the growth and branching
of the ductal system, the intricate network of milk-
transporting channels within the breast. Following
childbirth, the precipitous drop in progesterone levels
creates a permissive environment for the surge of
prolactin, the hormone directly responsible for milk
synthesis. While prolactin takes center stage in milk
production, estrogen continues to play a crucial
supporting role. It helps maintain the structural
integrity of the mammary glands, ensuring the patency
of the ductal system and the viability of the milk-
producing cells. Additionally, estrogen promotes the
secretion of milk into the ducts, facilitating its
availability for the infant. The phytoestrogens present
in chayote, by virtue of their structural similarity to
estrogen, can interact with estrogen receptors in the
body. The binding of phytoestrogens to these receptors
can trigger a range of physiological responses,
depending on the specific phytoestrogen, the target

tissue, and the individual's hormonal milieu. The

effects can be broadly classified as either weakly
estrogenic or anti-estrogenic. In the context of
lactation, it is hypothesized that the phytoestrogens in
chayote may exert subtle estrogenic effects,
contributing to the maintenance and optimal
functioning of the mammary glands. By binding to
estrogen receptors, these compounds may help
sustain the structural framework necessary for milk
production and secretion. Moreover, phytoestrogens
may influence the expression of genes involved in milk
synthesis, potentially upregulating the production of
key milk components such as lactose and casein.
While the concept of phytoestrogens influencing
lactation is biologically plausible, the precise
mechanisms by which chayote's phytoestrogens exert
their effects remain to be fully elucidated. The specific
types and quantities of phytoestrogens in chayote,
their bioavailability, and their interactions with
estrogen receptors in the mammary glands warrant
further investigation. Additionally, the impact of
individual variations in hormonal status and the
potential long-term effects of chayote consumption on
lactation need to be explored. The current study, while
demonstrating a positive association between chayote
consumption and increased milk production, does not
delve into the specific role of phytoestrogens. Future
research employing advanced analytical techniques
and controlled experimental designs is needed to
unravel the complex interplay between chayote's
phytoestrogens and the intricate hormonal symphony
of lactation.10-13

The emerging research on the gut microbiome's role
in lactation offers a fascinating perspective on the
potential mechanisms behind chayote's galactagogue
effects. The gut microbiome, a complex ecosystem of
microorganisms residingin the digestive tract, plays a
pivotal role in various physiological processes,
including nutrient absorption, immune function, and
the production of bioactive compounds that can
influence lactation. Chayote, being a rich source of

dietary fiber, can significantly modulate the gut
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microbiome. The fiber in chayote acts as a prebiotic,
providing nourishment for beneficial bacteria in the
gut. These bacteria, in turn, ferment the fiber into
short-chain fatty acids (SCFAs), which have been
shown to have anti-inflammatory and
immunomodulatory effects. The resulting healthier
gut environment may lead to improved nutrient
absorption, ensuring that the mother's body can
efficiently utilize the nutrients from chayote and other
dietary sources for milk production. Moreover, the gut
microbiome may play a direct role in the production of
bioactive compounds that can influence lactation.
Certain gut bacteria have the ability to produce
conjugated linoleic acid (CLA), a fatty acid that has
been shown to increase milk fat content in animal
studies. The potential role of the gut microbiome in
mediating the galactagogue effects of chayote is an
exciting area for future research, and understanding
this interplay could lead to novel approaches for
supporting lactation.13-15

While the nutritional and microbial aspects are
crucial, it's also important to consider the holistic
impact of chayote consumption on the breastfeeding
experience. The simple act of incorporating chayote
into a regular meal can promote relaxation and reduce
stress, which are known to positively impact milk
production. The increased fluid intake associated with
consuming chayote may also contribute to improved
hydration and milk volume. Furthermore, the
potential influence of the placebo effect cannot be
entirely dismissed. The belief that chayote can
enhance milk production may itselflead to a perceived
increase in milk supply, even if the physiological
effects are subtle. The positive impact of maternal
confidence and self-efficacy on breastfeeding outcomes
is well-documented, and this psychological aspect may
play a role in the observed benefits of chayote
consumption. The galactagogue effects of chayote are
likely to be multifactorial, involving a complex
interplay of nutritional, hormonal, microbial, and

psychological factors. The provision of essential

nutrients, the potential estrogenic effects of
phytoestrogens, the modulation of the gut microbiome,
the stress-reducing effects of mindful eating, and the
potential placebo effect may all contribute to the
observed increase in milk production. Further
research is warranted to elucidate the specific
pathways involved and to explore the potential
synergistic effects of these mechanisms.
Understanding the complex relationship between
chayote, the gut microbiome, and lactation could lead
to the development of innovative and holistic
approaches to support breastfeeding mothers and
promote optimal infant nutrition.15-17

The mechanisms by which chayote influences milk
production are likely multifaceted, involving a complex
interplay of nutritional, hormonal, and microbial
factors, as well as the potential influence of the
placebo effect and the stress-reducing benefits of
mindful eating. The provision of essential nutrients,
the potential estrogenic effects of phytoestrogens, and
the modulation of the gut microbiome may all
contribute to the observed galactagogue effects of
chayote. The act of consuming chayote as part of a
regular meal may also promote relaxation and reduce
stress, which can positively impact milk production.
The increased fluid intake associated with chayote
consumption may further contribute to improved
hydration and milk volume. The belief that chayote
can enhance milk production may itself lead to a
perceived increase in milk supply, even if the
physiological effects are subtle. The positive impact of
maternal confidence and self-efficacy on breastfeeding
outcomes is well-documented, and this psychological
aspect may play a role in the observed benefits of
chayote consumption. The study's strengths include
the use of a standardized intervention, objective
measurement of milk production, and assessment of
both maternal and infant outcomes. However, the
quasi-experimental design limits the ability to draw
definitive causal conclusions. The lack of a control

group makes it difficult to rule out the possibility of
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other factors influencing the observed changes in milk
production. The relatively small sample size and single
setting may also limit the generalizability of the
findings. Future research should aim to replicate these
findings in larger, randomized controlled trials with
diverse populations. It would also be valuable to
explore the long-term effects of chayote consumption
on lactation and infant growth and development.
Additionally, further studies are needed to elucidate
the specific mechanisms by which chayote influences
milk production. The potential role of the gut
microbiome in mediating the galactagogue effects of
chayote is an exciting area for future research.
Understanding the complex relationship between
chayote, the gut microbiome, and lactation could lead
to the development of innovative and holistic
approaches to support breastfeeding mothers and
promote optimal infant nutrition. This study provides
evidence that chayote consumption may be a safe and
effective way to enhance breast milk production in
postpartum women. The significant increase in milk
volume, coupled with the positive changes in maternal
perception of milk supply, supports the traditional use
of chayote as a galactagogue. The observed trend
towards increased infant weight gain further
strengthens the potential benefits of chayote for
lactation. This readily available and affordable dietary
intervention may offer a valuable strategy to support

lactation and promote breastfeeding success.18-20

4. Conclusion

The study revealed that the consumption of
steamed chayote had a positive impact on breast milk
production in postpartum women. The significant
increase in milk volume, coupled with the positive
changes in maternal perception of milk supply,
supports the traditional use of chayote as a
galactagogue. The observed trend towards increased
infant weight gain further strengthens the potential
benefits of chayote for lactation. The study suggests

that chayote may be a safe and effective way to

enhance breast milk production, offering a valuable
strategy to support lactation and promote

breastfeeding success.
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