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Abstract Breastfeeding offers crucial health benefits
for both mothers and infants, yet many face challenges in
maintaining exclusive breastfeeding (EBF) for six months
postpartum. Moringa oleifera is a natural galactagogue
traditionally used to boost breast milk production, but
limited research has examined its effects when consumed
during pregnancy on long-term breastfeeding outcomes.
This study aimed to evaluate the impact of Moringa
supplementation enriched with royal jelly (MRJ) during
pregnancy on breastfeeding success at six months
postpartum. This research was a follow-up to a double-
blind, randomized controlled trial conducted during
pregnancy. Participants were randomly assigned to receive
either a daily MRJ capsule (intervention group) or a multi-
micronutrient supplement (MMS; control group) from the
second trimester until delivery. A total of 88 women were

enrolled, with 42 in the MRJ group and 46 in the MMS
group. Data on maternal and infant characteristics and
breastfeeding success scores were collected through
structured questionnaires. Most mothers were aged 20-35
years, had diploma-level education, and were
predominantly housewives. Baseline characteristics were
similar between groups. EBF rates at six months were
higher in the MRJ group (52.4%) than in the MMS group
(32.6%), although the difference was not statistically
significant (p = 0.09). However, the MRJ group had a
significantly higher mean breastfeeding success score
(95.00 +5.02) compared to the MMS group (90.71 +11.10)
(p = 0.042). Maternal MRJ supplementation during
pregnancy significantly improves breastfeeding success at
six months postpartum, highlighting its potential as a
natural intervention to enhance maternal and infant health.
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1. Introduction

Breastfeeding offers numerous health advantages for
both mothers and infants. Breast milk provides all the
essential nutrients required during the first six months of
life [1]. It protects infants from diarrhea and pneumonia,
promotes long-term health, and reduces the risk of
noncommunicable diseases, including breast cancer,
diabetes, overweight, and obesity [2]. The World Health
Organization (WHO) recommends exclusive breastfeeding
(EBF) for the first six months to support optimal growth;
however, global breastfeeding rates remain suboptimal [3].
Between 2015 and 2021, only 47% of newborns were
breastfed within one hour of birth, and 48% of infants under
six months were exclusively breastfed, well below the
target of 70%. Furthermore, although 70% of women
continued breastfeeding for one year, this percentage
dropped to 45% by the second year [3].

Despite its well-documented benefits, successful
breastfeeding in the first six months postpartum often faces
several challenges. A key barrier is the common maternal
belief of insufficient milk supply, which frequently leads to
early cessation of breastfeeding [4,5]. Various strategies
have been explored to address this issue. For example, a
study in China found that Responsive Breastfeeding (RBF)
among pregnant women over 37 weeks significantly
improved motivation, self-efficacy, and EBF rates up to
three months postpartum [6]. Similarly, a U.S. study
involving 188 breastfeeding mothers reported that many
perceived their milk supply as inadequate and turned to
galactagogues for support [7]. In Iran, a study involving 75
breastfeeding mothers of infants aged 1-5 months found
that a combination of honey and fenugreek was more
effective in enhancing breastfeeding success than
fenugreek alone [8]. These findings suggest that both
behavioral interventions, like RBF, and the use of
galactagogues are important in supporting milk production
and sustaining breastfeeding.

One natural galactagogue that has attracted increasing
attention is Moringa oleifera (MO). Dried MO leaves are a
rich nutritional source for pregnant and breastfeeding
women, containing high levels of iron (97.9 o/g),
carotenoids (17.6-39.6 mg/100 g), dietary fiber, B vitamins,
vitamin C, calcium, and various other essential nutrients
that are highly bioavailable [9]. Traditionally, Moringa
oleifera has been used to enhance both the quantity and
quality of breast milk [10]. Previous studies have explored
its potential to support maternal and child health.

Moringa oleifera possesses galactagogue properties that
enhance breast milk production by stimulating the
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hormones prolactin and oxytocin [11]. For example,
consuming Moringa-based biscuits has been shown to
increase infant weight as early as the seventh day
postpartum, likely due to its content of flavonoids,
polyphenols, protein, potassium, and magnesium, all of
which support lactation [11]. Supplementation with
Moringa leaves, whether as extracts or powders, has been
studied for its effect on breast milk lipid composition,
including levels of Docosahexaenoic Acid (DHA) and
Arachidonic Acid (AA), although results have been
inconclusive [12]. A study comparing the efficacy of
Moringa Leaf Extract (MLE) and Moringa Leaf Powder
(MLP) over three months found that MLE was more
effective in preventing stunting [13].

Combining Moringa supplementation with iron and folic
acid during pregnancy and lactation has also been linked to
improved social-personal development in children,
compared to supplementation with iron alone [14]. In
Western Kenya, Moringa supplementation among
breastfeeding mothers resulted in higher levels of alpha-
carotene in breast milk compared to controls, possibly due
to higher baseline alpha-carotene levels, independent of
vitamin A status [15]. Additionally, Moringa leaf powder
supplementation has been shown to enhance both the
quality and quantity of breast milk, providing health
benefits for both mothers and infants [16].

Previous research has demonstrated the benefits of
Moringa oleifera in various forms, such as extracts,
powders, and fortified foods, on breast milk production and
quality [9,10,12]. Several studies have examined its effects
during the early stages of breastfeeding, with some
extending interventions from pregnancy into the immediate
postpartum period [15,16]. However, these studies have
primarily focused on short-term outcomes, and to date, no
research has specifically evaluated whether antenatal
Moringa oleifera supplementation contributes to sustained
breastfeeding success up to six months postpartum. This
represents a critical gap in the literature, especially given
the importance of exclusive breastfeeding for the first six
months as recommended by the WHO. Therefore, this
study aims to investigate the long-term effects of Moringa
oleifera  supplementation  during  preghancy on
breastfeeding success at six months postpartum.

2. Materials and Methods

2.1. Study Design and Setting

This study is a follow-up to a previously conducted
double-blind randomized controlled trial (RCT-DB) during
pregnancy. The research was carried out in two subdistricts,
South Batui and Moilong in Banggai Regency, Central
Sulawesi, Indonesia. These areas were selected as they are
part of a national pilot program for distributing Multi-
Micronutrient Supplements (MMS) to pregnant women,
aimed at reducing low birth weight and stunting.
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2.2. Participants and Intervention

The flow of participants and the follow-up process for
the intervention are detailed in Figure 1. A total of 160
pregnant women were initially enrolled and randomly
assigned to one of two groups: an intervention group
receiving moringa leaf powder enriched with royal jelly
(Moringa Royal Jelly, MRJ), and a control group receiving
MMS, the supplement currently promoted by the
Indonesian government to replace iron—folic acid tablets.

Each MRJ capsule was formulated to contain 490 mg of
dried moringa (Moringa oleifera) leaf powder and 10 mg
of freeze-dried royal jelly. The supplement was
manufactured by a certified local pharmaceutical partner
following standard good manufacturing practices (GMP).
The composition was developed based on existing
literature suggesting the nutritional and lactogenic potential
of both ingredients. Quality control was conducted to
ensure consistency in the capsule content, purity, and shelf
stability.

Participants in both groups were instructed to consume
one capsule daily for six months, starting from the second
trimester until delivery. The formulation and dosage were
reviewed and approved by an ethics review committee, and
the intervention was deemed safe for both the mother and
fetus based on existing toxicological and clinical safety
data of moringa and royal jelly. Participants were
monitored monthly for adverse events or intolerance, and
no serious adverse effects were reported in either group
throughout the intervention period.

By the time of follow-up data collection (September to
December 2024), only 88 infants were eligible for

Intervention Group: 80
pregnant women receive
one MR capsule per day

for 6 months

inclusion, with 42 born to mothers in the MRJ group and
46 in the MMS group. This reduction was primarily due to
some infants exceeding the six-month age limit and others
relocating from the study area.

2.3. Data Collection

Data were collected through structured interviews and
anthropometric assessments. Instruments included a
demographic questionnaire, birth and breastfeeding history
forms, and a breastfeeding success questionnaire. Infant
weight and length were measured using standardized
equipment, including digital scales and multifunctional
length boards approved by the Indonesian Ministry of
Health.

The breastfeeding success questionnaire consisted of 21
items designed to assess various aspects of breastfeeding
practices and infant responses over the past four weeks.
Each item was rated on a 5-point Likert scale (1 = never to
5 = always), with reverse scoring applied to items 19-21.
The total score ranged from 25 to 105, with higher scores
indicating greater breastfeeding success.

The questions covered key areas such as infant satiety
and sleep after feeding, feeding frequency, latch and
suckling quality, use of both breasts, maternal breast
changes before and after feeding, elimination patterns
(urination and bowel movements), and maternal
confidence. These items were adapted from established
breastfeeding evaluation tools and developed based on
WHO recommendations and existing literature. The list of
items is presented in Table 1.

Control Group: 80
pregnant women receive
one MMS capsule per day
for 6 months

42 babies born from
mothers receiving MRJ

Follow-up
A 4 A4
Lost to follow-up (n=38) Lost to follow-up (n=34)
Infant age >6 months at Infant age >6 months at
data collection data collection
Analysis
A4 A4

46 babies born from
mothers receiving MMS

v

Breastfeeding success analysis

A4

Analysis (n=34); excluded
from analysis (n=8),
mothers did not breastfeed
regularly for the last 1
month

Figure 1.

Analysis (n=38); excluded
from analysis (n=8),
mothers did not breastfeed
regularly for the last 1
month

Consort diagram on study intervention follow-up
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Breastfeeding Success Questionnaire

No. | Questions

Always | Often | Sometimes | Rarely | Never

1 | Your infant has been sleeping soundly after each feeding over the past four weeks.

2 | Signs of satiety, such as falling asleep, are visible after breastfeeding.

3 | You’ve been nursing your infant whenever they cry.

nourishment.

4 | If your infant seeks the breast again after breastfeeding, you offer more

5 | The infant successfully latches onto both breasts without any issues.

6 | Each breastfeeding session lasts at least 10 minutes.

7 | Both breasts are used during each feeding.

8 | Your breasts become engorged before breastfeeding and feel softer afterward.

than one spot).

9 | Your infant has 2-4 bowel movements daily, each with sufficient volume (more

10 | Your infant urinates at least six times daily.

11 | You hear consistent sucking and swallowing sounds during breastfeeding.

12 | The infant stops breastfeeding after completing each session.

13 | After breastfeeding, the infant exhibits relaxation and calmness.

14 | Each breastfeeding session lasts approximately 15 to 20 minutes.

15 | Feedings occur every 2 to 3 hours.

16 | Your infant awakens only once at night for nourishment.

past four weeks.

17 | You feel confident that your breastfeeding experience has been successful over the

18 | You have provided nourishment other than breast milk in the past four weeks.

19 | The infant sometimes seems hungry after a longer feeding session.

20 | Your infant has been restless at times during the past four weeks.

21 | Your infant has been sleeping soundly after each feeding over the past four weeks.

2.4. Statistical Analysis

Data analysis was performed using SPSS version 24
(IBM Corp., Armonk, NY, USA). Descriptive statistics
were used to summarize participant characteristics. Chi-
square tests were used to compare categorical variables
between groups. Kolmogorov-Smirnov tests assessed the
normality of continuous variables (p > 0.05 indicating
normal distribution). For group comparisons, independent
t-tests were used for normally distributed data, while the
Mann-Whitney U test was applied for non-normally
distributed data. To evaluate the intervention’s effect on
breastfeeding success, Analysis of Covariance (ANCOVA)
was conducted, adjusting for relevant covariates.

2.5. Ethical Approval

This study received ethical approval from the Ethics
Committee of the Faculty of Public Health, Hasanuddin
University, protocol number 281024093076, under

approval number 3505/UN4.14.1/TP.02.02/2024.
Informed consent was obtained from all participating
mothers prior to enrollment, and all data were handled
confidentially and anonymously in accordance with ethical
research standards.

3. Results

A total of 88 infants were included in the analysis, with
42 born to mothers in the MRJ group and 46 born to
mothers in the MMS group. The baseline characteristics of
the participants were similar across both groups, including
maternal age, education level, and socioeconomic status. In
terms of infant characteristics, there were no significant
differences between the groups in birth weight, length, or
other demographic factors. The following sections present
the detailed findings on breastfeeding success, infant
growth, and the effects of the interventions on these
outcomes.



1174

Moringa oleifera Leaf Supplementation during Pregnancy Improves Six-Month Breastfeeding Outcomes:

A Randomized Controlled Trial in Banggai, Indonesia

3.1. Participants Characteristics

The sociodemographic and reproductive characteristics
of mothers in the MRJ (n=42) and MMS (n=46) groups are
outlined in Table 2. The age distribution was relatively
similar between groups, with the majority of mothers aged
20-35 years (76.2% in MRJ and 80.4% in MMS), and no
statistically ~ significant  difference was observed
(p=0.472). Regarding the education level, a higher
proportion of mothers in the MMS group held diplomas
(47.8%) compared to the MRJ group (42.9%). However,
the distribution across various education levels, including
secondary, tertiary, diploma, bachelor's, and master’s
degrees, was not significantly different between groups (p
=0.256). Most mothers in both groups were not working or
were housewives (81.0% in MRJ and 74.0% in MMS), with
smaller percentages working as civil servants, self-

employed, farmers, or in other occupations. This
distribution was not significantly different (p = 0.646). In
terms of family income, a greater proportion of MRJ
mothers (64.3%) reported an income below the regional
minimum wage (IDR 2,767,814.61), while 54.3% of MMS
mothers fell into the same category. The income
distribution between groups was not statistically significant
(p = 0.465). Birth history was also similar between groups,
with the majority of mothers having delivered normally
(88.1%) in MRJ and 87.0% in MMS), and a small
proportion undergoing caesarean sections. No significant
difference was found (p = 1.000). For place of childbirth,
most mothers delivered at a community health center
(54.8% in MRJ and 63.0% in MMS), followed by general
hospitals, private maternity clinics, and other settings.
There were no significant differences in childbirth location
between the two groups (p = 0.642).

Table 2. Sociodemographic and Reproductive Characteristics of Mothers

Characteristics of infant mothers MRJ (n=42) MMS (n=46) P-Value
n % n % Chi-square
Age 0.472
< 20y 3 7.1 5 10.9
20-35y 32 76.2 37 80.4
>35y 7 16.7 4 8.7
Education 0.256
Secondary 10 23.8 4 8.7
Tertiary 8 19.0 13 28.3
Diploma 18 42.9 22 47.8
Bachelor's degree 1 2.4 0 0
Master’s degree 5 11.9 7 15.2
Occupation 0.646
Not working/Housewife 34 81.0 34 74.0
Civil servants 3 7.0 2 4.3
Self-employed 2 48 4 8.7
Farmer 2 4.8 2 4.3
Other 1 24 4 8.7
Family Income 0.465
<2.767.814,61 IDR (MWR) 27 64.3 25 54.3
>2.767.814,61 IDR (MWR) 15 35.7 21 45.7
Delivery mode 1.000
Normal 37 88.1 40 87.0
Caesarean section 5 11.9 6 13.0
Place of childbirth 0.642
Village health center 2 4.8 0 0
Public health center 23 54.8 29 63.0
General Hospital/Maternal and Child Hospital 12 28.6 12 26.1
Private Maternity Clinic 4 9.5 4 8.7
House 24 1 2.2

Abbreviation;: MWR, minimum wage range.
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3.2. Breastfeeding Outcomes and Compliance

Table 3 presents a comparison of breastfeeding
conditions and infant anthropometric characteristics
between two groups: MRJ (n=42) and MMS (n=46). Early
Breastfeeding Initiation (EBI) was practiced by 40.5% of
MRJ infants and 50.0% of MMS infants, with no
statistically significant difference (p=0.49). Among those
who received EBI, the majority in both groups started
breastfeeding within 5 minutes after birth. Colostrum
feeding was widely practiced in both groups (90.5% in
MRJ vs. 89.1% in MMS), showing no significant
difference (p=1.00). EBF was reported in 52.4% of MRJ
infants compared to 32.6% in MMS, a difference that
approached but did not reach statistical significance
(p=0.09).
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The main reasons for not giving EBI were similar
between groups, including lack of milk production, infant
refusal, introduction of complementary foods, and infant
fussiness, with no significant difference (p=0.27). Most
infants in both groups continued to be breastfed until 6
months of age, with 81.0% in MRJ and 82.6% in MMS still
breastfeeding in the last month (p=1.00). In terms of infant
anthropometry, there were no statistically significant
differences between the MRJ and MMS groups in birth
weight (3.23 +0.44 kg vs. 3.15 £0.45 kg, p=0.47), birth
length (48.91 +1.37 cm vs. 48.76 +=1.19 cm, p=0.51),
weight at 6 months (7.17 +0.88 kg vs. 7.28 +0.82 kg,
p=0.58), and length at 6 months (65.52 +1.94 cm vs. 65.38
+2.68 cm, p=0.88). These findings indicate comparable
breastfeeding practices and infant growth outcomes
between the two groups.

Table 3. Characteristics of breastfeeding conditions and infant anthropometry

Breastfeeding and anthropometric characteristics MRJ (n=42) MMS (n=46) *Independent t-test,
n (%) n (%) **Mann-Whitney
*)Chi-square
Exclusive breastfeeding initiation (EBI)
Yes 17 (40.5) 23(50.0) 0.49%
No 25 (59.5) 23 (50.0)
EBI time after birth n=17 n=23
1 - <5 minutes 4(23.5) 8 (34.8) 0.65%
5 minutes 10 (58.9) 10 (43.5)
10 minutes 3(17.6) 4(17.4)
20 minutes 0 (0.00) 1(4.3)
Colostrum Feeding
Yes 38 (90.5) 41 (89.1) 1.00%
No 4 (9.5) 5(10.9)
Exclusive breastfeeding (EBF)
Yes 22 (52.4) 15 (32.6) 0.09%
No 20 (47.6) 31(67.4)
Reason not giving EBF n=20 n=31
Breast milk has not yet been produced 7 (35.0) 11 (35.5) 0.27%
The infant refuses to breastfeed 2 (10.0) 2 (6.5)
Introduction of complementary foods 9 (45.0) 7 (22.6)
Infant displays persistent fussiness 2 (10.0) 5(16.1)
Temporary separation between mother and infant 0 (0.00) 4(12.9)
Insufficient breast milk production 0 (0.00) 2 (6.5)
Breastfeeding status until the baby is 6 months old (Breastfeeding for the last
month) 34 (81.0) 38 (82.6) 1.00%
Yes 8 (19.0) 8 (17.4)
No
Infant Anthropometry n=34 n=38
Birth weight 3.23 +0.44 3.150.45 0.47"
Birth length 48.91+.37 48.76+.19 0.51™
Weight at 6 months 7.1740.88 7.28 40.82 0.58"
Length at 6 months 65.5241.94 65.3842.68 0.88™
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To further illustrate these findings, Figures 2 and 3
provide a visual comparison of breastfeeding success and
related conditions between the MRJ and MMS groups.
Figure 2 highlights the Breastfeeding Success Score, where
the MRJ group achieved a higher mean score (95.00 £5.02)
compared to the MMS group (90.71 £11.10), suggesting a
trend toward more effective breastfeeding practices among
MRJ participants. Despite overlapping error margins, this
difference may reflect variations in breastfeeding support
or maternal confidence.

Figure 3 breaks down the Breastfeeding Conditions into
four key categories. A slightly greater proportion of MMS
infants received early EBI compared to MRJ (50.0% vs.
40.5%). However, both groups had similarly high rates of
colostrum feeding (MRJ: 90.5%, MMS: 89.1%). EBF was
more prevalent in the MRJ group (52.4%) than in the MMS

group (32.6%), which aligns with the higher success scores
observed in Figure 2. The percentage of infants still being
breastfed at 6 months remained comparable across both
groups (MRJ: 81.0%, MMS: 82.6%).

These visual data support the trends observed in Table 3,
reinforcing the notion that while both groups generally
follow recommended breastfeeding practices, the MRJ
group demonstrates slightly more favorable outcomes in
EBF and overall breastfeeding success.

Table 4 complements the visual comparison in Figure 2
by presenting the statistical analysis of breastfeeding
success scores between the MRJ and MMS groups. The
MRJ group showed a significantly higher mean score
(95.00 £5.02) than the MMS group (90.71 £11.10), with
the difference reaching statistical significance (ANCOVA,
p = 0.042).

1201

95,00
+5.02
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Figure 2.
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Figure 3.

Distribution of Breastfeeding Practices between Groups
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Table 4. Comparison of Breastfeeding Success Scores Between MRJ
and MMS Groups (Mean + SD)

Groups Mean (£SD) p-value
Moringa Royal Jelly (n=34) 95.00 £5.02
0.042
Multi-micronutrients (n=38) 90.71 +11.10

4. Discussion

The maternal attributes in this study were largely
comparable between the MRJ and MMS groups. Most
mothers fell within the ideal reproductive age bracket of
20-35 years, a key determinant of breastfeeding success.
Mothers in this age group are 1.6 times more likely to
breastfeed effectively than those under 20 or over 35 [17].

This age range is widely considered optimal for
reproduction, improving maternal and infant health
outcomes and promoting successful breastfeeding.

Conversely, primiparous mothers aged >35 years tend to
have lower rates of breastfeeding initiation and intention,
with increased risks of pregnancy-related complications
that may hinder breastfeeding success [18-20].

Additionally, the majority of mothers in this study had a
diploma-level education, reflecting a moderate to high
awareness of breastfeeding benefits. Employment status
showed no significant differences between the two groups,
with most mothers in both groups being housewives (MRJ:
81.0%, MMS: 74.0%). This likely allowed more time and
flexibility to focus on breastfeeding, contributing
positively to breastfeeding outcomes. A study in Tanzania
reported that 80.9% of housewives practiced EBF
compared to 67.8% of working mothers, indicating
significant differences in practice based on employment
status [21]. These findings align with research in Jerusalem,
where full-time employed mothers were less likely to
exclusively breastfeed than their non-working counterparts
[22].

Economic conditions were also similar, with a majority
of households in both groups living below the minimum
wage range (MRJ: 64.3%, MMS: 54.3%). Although
financial constraints may pose challenges to accessing
healthcare resources, they may also promote EBF when
formula feeding is unaffordable. For example, in
Bangladesh, lower-income households exhibited higher
rates of early initiation and EBF than wealthier ones [23].
Most mothers in both groups delivered via normal vaginal
birth (MRJ: 88.1%, MMS: 87.0%), and the majority of
deliveries occurred in healthcare facilities. Vaginal
deliveries typically allow for immediate skin-to-skin
contact and less recovery time, facilitating timely
breastfeeding initiation [24,25]. Facility-based childbirth
also tends to support optimal breastfeeding through
structured health education and support services [26].

Overall, there were no statistically significant
differences in maternal sociodemographic or obstetric
characteristics between the MRJ and MMS groups (p >

1177

0.05). This indicates that the observed differences in
outcomes are likely due to the type of supplement received
rather than baseline group disparities. Consequently, the
two groups can be regarded as equivalent in maternal
characteristics, providing a reliable basis for comparing the
effects of each intervention.

Although no statistically significant differences were
observed in infant outcomes, there were some notable
trends. The proportion of infants who received Early
Breastfeeding Initiation (EBI) was slightly higher in the
MMS group (50.0%) compared to the MRJ group (40.5%).
EBI has been shown to offer significant health benefits for
newborns, such as reducing neonatal mortality through
early colostrum intake. Colostrum is rich in
immunoglobulin G, which strengthens immunity, reduces
the risk of diarrhea, and enhances survival rates [27]. In this
study, a high proportion of infants received colostrum in
both groups (MRJ: 90.5%, MMS: 89.1%), a crucial first
step in building the infant immune system and supporting
development. EBI is also associated with longer durations
of breastfeeding [28].

EBF for up to six months was more prevalent in the MRJ
group (52.4%) than in the MMS group (32.6%). The
reasons for not maintaining EBF varied between groups. In
the MRJ group, 45.0% of mothers reported that their babies
began trying solid foods around five months, reflecting a
natural transition to complementary feeding. This shift is
often influenced by cultural norms and maternal
perceptions of infant readiness [29]. Infant age plays a
major role, as those aged 4-6 months are more likely to
begin receiving complementary foods [30]. In contrast, the
primary barrier to EBF in the MMS group was insufficient
milk supply, cited by 35.5% of mothers. This is a common
global issue and a major cause of early weaning. For
instance, a study in Abuja, Nigeria found that 53.5% of
mothers cited inadequate milk as a barrier to EBF [31].
Similarly, in N'Djamena, Chad, hypogalactia accounted for
22.1% of cases involving mixed feeding or formula use
[32].

In this study, MRJ supplementation appeared to support
the continuation of EBF. This may be attributed to the
lactogenic properties of Moringa, which contains
phytonutrients known to stimulate prolactin production
[33,34]. Moringa’s phytosterols can activate the anterior
pituitary gland, increasing serum prolactin levels, which
are essential for milk production [35]. Although overall
breastfeeding conditions between groups were not
significantly different, MRJ supplementation seemed to
help mothers maintain EBF for longer and address
breastfeeding issues more effectively than MMS. Mothers
who received MRJ supplementation scored higher on the
breastfeeding success scale (95.00 +5.02) compared to
those in the MMS group (90.71 =% 11.10), with this
difference being statistically significant (p = 0.042). This
suggests that MRJ contributed more substantially to
successful breastfeeding. Moringa is a nutrient-dense local
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food effective in preventing malnutrition during pregnancy
and lactation [9]. Several studies have highlighted its
ability to prevent anemia, comparable to conventional iron-
folate supplements [36,37].

The breastfeeding success questionnaire used in this
study assessed mothers’ experiences based on indicators
such as feeding frequency, duration, signs of infant satiety,
and bowel movement patterns. The comparison between
MRJ and MMS groups showed that mothers who
consumed MRJ during pregnancy had better breastfeeding
outcomes six months postpartum. The statistically
significant higher success score in the MRJ group supports
its potential as a more effective supplement in promoting
maternal comfort and infant well-being.

While MMS provides essential nutrients like vitamins A,
D, E, C, B1, B2, niacin, B6, B12, folic acid, iron, zinc,
copper, selenium, and iodine [38], MRJ offers additional
bioactive compounds that support successful lactation.
Moringa is rich in iron, calcium, vitamin C, and
polyunsaturated fatty acids (PUFASs), which play crucial
roles in maternal metabolism during pregnancy and
lactation [39,40]. Its nutritional profile includes
macronutrients such as protein, fat, and fiber, and
micronutrients like vitamins B and C, calcium, and iron.
Furthermore, moringa leaves provide essential amino acids,
including lysine, tryptophan, methionine, cysteine, valine,
and leucine, which support vital bodily functions [41]. The
high iron content in moringa leaves, reaching 97.9 1g/g of
dried leaves, has been particularly effective in preventing
anemia, a condition commonly experienced by pregnant
and breastfeeding women [42].

Though MMS helps prevent nutritional deficiencies,
MRJ offers more targeted support for the lactation process.
Its natural nutrients and bioactive compounds not only
prevent anemia and vitamin A deficiency but also influence
hormonal pathways involved in milk production. Moreover,
nutrients from natural sources like Moringa tend to be more
bioavailable than synthetic ones found in MMS [43]. Thus,
MRJ can provide more comprehensive support for
increasing both the quantity and quality of breast milk
compared to MMS, which primarily focuses on general
maternal nutrition [44]. Overall, Moringa oleifera enriched
with MRJ demonstrates a more significant contribution to
successful breastfeeding. Its complete nutritional profile,
higher absorption rate, and ability to address iron
deficiency and lactation challenges make it an effective
supplement for improving both breastfeeding quality and
maternal health outcomes.

This study has several limitations, one of which is the
absence of control over certain variables that could act as
potential confounders in the analysis. Specifically, factors
such as the mother's dietary patterns, psychological
condition, and the infant's genetic predispositions were not
accounted for. These unmeasured variables may have
influenced the observed outcomes, potentially biasing the
associations identified in this study. Future research should
consider including and controlling for these factors to

obtain a more accurate and comprehensive understanding
of the relationships under investigation.

5. Conclusions

This study demonstrates that Moringa oleifera enriched
with Royal Jelly supplementation during pregnancy has a
greater positive impact on breastfeeding success compared
to MMS. Although maternal characteristics were similar
between groups, mothers in the MRJ group achieved higher
exclusive breastfeeding rates and reported greater
breastfeeding success. The superior outcomes in the MRJ
group are likely due to the lactogenic and nutrient-rich
properties of Moringa and Royal Jelly, which support milk
production and maternal nutritional status. These findings
suggest that MRJ can serve as an effective local supplement
to enhance breastfeeding outcomes, especially in settings
where nutritional support during pregnancy is crucial.

Acknowledgements

The authors would like to express their deepest gratitude
to all the mothers who participated in this study for their
time, trust, and commitment. We extend our sincere thanks
to the health workers and midwives in Banggai, Indonesia,
for their valuable assistance during data collection and
follow-up visits. We also acknowledge the support from
the local health office in Banggai Regency, whose
cooperation made this research possible. Special thanks to
the research assistants and field enumerators for their
dedication and meticulous work throughout the study.

REFERENCES

[1] WHO. Exclusive breastfeeding for optimal growth,
development and health of infants. Geneva, Switzerland:
2023.

[2] Victora C.G., Bahl R., Barros AJ.D., Fran@ G.V.A,
Horton S., Krasevec J., et al., "Breastfeeding in the 21st
century: epidemiology, mechanisms, and lifelong effect,"
The Lancet, vol. 387, no. 10017, pp. 475-490, 2016. DOI:
10.1016/S0140-6736(15)01024-7.

[3] WHO, Global Breastfeeding Scorecard 2022: Protecting
Breastfeeding Through Further Investments and Policy
Actions, Geneva: World Health Organization, 2022.

[4] Nurhayati E., Fikawati S., "Counseling of exclusive
breastfeeding during antenatal care (ANC) and perceptions
of insufficient milk supply,” Jurnal Gizi dan Dietetik
Indonesia, vol. 7, no. 2, pp. 65-73, 2020. DOI:
10.21927/ijnd.2019.7(2).65-73.

[5] Gatti L., "Maternal perceptions of insufficient milk supply
in breastfeeding," Journal of Nursing Scholarship, vol. 40,
no. 4, pp. 355-363, 2008. DOI: 10.1111/j.1547-
5069.2008.00234.x.



(6]

(71

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Universal Journal of Public Health 13(5): 1170-1180, 2025

Zhao S., Jiang H., Sun H., Shao Q., Zu X,, Li Y., et al,,
"Effects of responsive breastfeeding intervention on
breastfeeding and infant growth in China: A randomised
controlled trial," Maternal & Child Nutrition, vol. 20, No. 3,
pp. 13654, 2024. DOI: 10.1111/mcn.13654.

Bazzano A.N., Cenac L., Brandt A., Barnett J., Thibeau S.,
Theall K.P., "Maternal experiences with and sources of
information on galactagogues to support lactation: a cross-
sectional study,” International Journal of Women's Health,
vol. 9, pp. 105-113, 2017. DOI: 10.2147/1JWH.S128517.

Simbar M., Nazarpour S., Mojab F., Kholosi Badr F.,
Khorrami M., Jafari Torkamani Z., et al., "A comparative
study on the effects of 'Honey and Fenugreek' with
'Fenugreek' on the breastfeeding success: A randomized
trial," Evidence-Based Complementary and Alternative
Medicine, vol. 2022, pp. 1-11, 2022. DOI:10.1155/2022/6
048280.

Rotella R., Soriano J.M., Llopis-Gonzdez A., Morales-
Suarez-Varela M., "The impact of Moringa oleifera
supplementation on anemia and other variables during
pregnancy and breastfeeding: A narrative review,"
Nutrients, vol. 15, no. 12, pp. 2674, 2023. DOI: 10.3390/n
ul5122674.

Kumar V., Sinha A.K., Makkar H.P.S., de Boeck G., Becker
K., "Dietary roles of non-starch polysaccharides in human
nutrition: A review," Critical Reviews in Food Science and
Nutrition, vol. 52, no. 10, pp. 899-935, 2012. DOI:
10.1080/10408398.2010.512671.

Pujiastuti Rr.S.E., Salsabila D.1.B., Anwar M.C., "Potential
of Moringa Leaf Cookies to Increase Breastmilk Production
in Postpartum Mothers," Open Access Macedonian Journal
of Medical Sciences, vol. 10, pp. 207-210, 2022. DOI:
10.3889/0amjms.2022.9494.

Sari K., Sirajuddin S., Maddepungeng M., Hadju V., Saleh
A., Tanziha I., et al., "Moringa oleifera intake during
pregnancy and breastfeeding toward docosahexaenoic acid
and arachidonic acid levels in breast milk," Open Access
Macedonian Journal of Medical Sciences, vol. 8, pp. 757—
761, 2020. DOI: 10.3889/0amjms.2020.4614.

Zakaria, Sirajuddin, Veni H., Burhanuddin B., Rosmini,
Suryani A., et al., "Linear growth of infants aged 0-6
months in breastfeeding mothers who consume Moringa
oleifera leaf extract capsules: Randomized controlled
double-blind design," Food Research, vol. 6, no. 5, pp. 135—
143, 2022. DOI: 10.26656/fr.2017.6(5).720.

Hastuti H., Hadju V., Citrakesumasari C., Maddepungeng
M., Tanziha I., Saleh A., et al., "The effect of Moringa
oleifera on pregnant women and breastfeeding mothers
toward social-personal development of children aged 18-23
months in Jeneponto, South Sulawesi," Open Access
Macedonian Journal of Medical Sciences, vol. 8, pp. 747—
751, 2020. DOI: 10.3889/0amjms.2020.4607.

Attia S.L., Odhiambo S.A., Mogaka J.N., Ondondo R.,
Schadler A., McQuerry K., et al., "Impact of maternal
Moringa oleifera leaf supplementation on milk and serum
vitamin A and carotenoid concentrations in a cohort of
breastfeeding Kenyan women and their infants,” Nutrients,
vol. 16, no. 19, pp. 3425, 2024. DOI: 10.3390/nu16193425.

Mogaka J.N., Owuor P.M., Odhiambo S., Waterman C.,
McGuire M.K., Fuchs G.J., et al., "Investigating the impact
of Moringa oleifera supplemented to Kenyan breastfeeding

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

1179

mothers on maternal and infant health: A cluster
randomized single-blinded controlled pilot trial protocol,"”
JPGN Reports, vol. 3, pp. €237, 2022. DOI:
10.1097/PG9.0000000000000237.

Indrasari N., Mugiati, Nurlaila, Warjidin Aliyanto, Indah
Trianingsih, "Analysis of demographic factors affecting
exclusive breastfeeding success among breastfeeding
mothers," Jurnal Kesehatan, vol. 15, no. 3, pp. 362-369,
2024. DOI: 10.26630/jk.v15i3.4632.

Kitano N., Nomura K., Kido M., Murakami K., Ohkubo T.,
Ueno M., et al., "Combined effects of maternal age and
parity on successful initiation of exclusive breastfeeding,"
Preventive Medicine Reports, vol. 3, pp. 121-126, 2016.
DOI: 10.1016/j.pmedr.2015.12.010.

Wahyuni S., Riyanti R., "Perbedaan luaran maternal dan
perinatal pada ibu bersalin usia reproduksi sehat dan usia
berisiko," Jurnal Kesehatan, vol. 9, no. 1, pp. 1-6, 2018.
DOI: 10.26630/jk.v9i1.655.

Scutelnic R., "Association of certain medical-social
characteristics with advanced maternal age," Akademos,
vol. 3(74), pp. 52-61, 2024. DOI: 10.52673/18570461.24.
3-74.03.

Ngao O.D., Mboineki J.F., "Comparative study of exclusive
breastfeeding practice among employed mothers and
housewives in Tanzania," Journal of Health, Population and
Nutrition, vol. 42, pp. 72, 2023. DOI: 10.1186/s41043-023-
00407-0.

Amer S., Kateeb E., "Mothers’ employment and exclusive
breastfeeding practices: A brief report from Jerusalem
Governorate," International Journal of Environmental
Research and Public Health, vol. 20, no. 3, pp. 2066, 2023.
DOI: 10.3390/ijerph20032066.

Ekholuenetale M., Mistry S.K., Chimoriya R., Nash S,
Doyizode A.M., Arora A., "Socioeconomic inequalities in
early initiation and exclusive breastfeeding practices in
Bangladesh: Findings from the 2018 demographic and
health survey," International Breastfeeding Journal, vol. 16,
no. 1, pp. 73, 2021. DOI: 10.1186/s13006-021-00420-1.

Kiani S.N., Rich K.M., Herkert D., Safon C., Pérez-
Escamilla R., "Delivery mode and breastfeeding outcomes
among new mothers in Nicaragua,” Maternal & Child
Nutrition, vol. 14, no. 4, pp. el2474, 2018. DOI:
10.1111/men.12474.

Kitsantas P., Palla H., "Mode of delivery and breastfeeding
practices,” International Journal of Pregnancy & Child Birth,
vol. 2, no. 5, pp. 197-202, 2017. DOI: 10.15406/ipch.2017
.02.00042.

Patterson J.A., Keuler N.S., Olson B.H., "The relationships
between maternity practices and exclusive breastfeeding
rates in the hospital," The FASEB Journal, vol. 31, suppl. 1,
pp. 631.1-1b861, 2017. DOI: 10.1096/fasebj.31.1_supplem
ent.650.14.

Abie B.M., Goshu Y.A., "Early initiation of breastfeeding
and colostrum feeding among mothers of children aged less
than 24 months in Debre Tabor, northwest Ethiopia: A
cross-sectional study," BMC Research Notes, vol. 12, no. 1,
pp 65. DOI: 10.1186/s13104-019-4094-6.

Gonzalez J.-P., Murayama T., "Impacts of large-scale
seaweed farming trends on the local environment and



1180

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

Moringa oleifera Leaf Supplementation during Pregnancy Improves Six-Month Breastfeeding Outcomes:
A Randomized Controlled Trial in Banggai, Indonesia

community,” International Health Trends and Perspectives,
vol. 4, pp. 39-52, 2024. DOI: 10.32920/ihtp.v4i3.2298.

Nair N., "Exclusive Breastfeeding: Dream to Achieve,
Hurdles to Overcome," International Journal of Studies in
Nursing, vol. 4, pp. 27, 2019. DOI: 10.20849/ijsn.v4i4.658.

Igbal S., Batool S.M., Ahmed R.l, "Exclusive
Breastfeeding Practice and Associated Factors among
Mothers of Infants under 6-Months of Age," Pakistan
Journal of Health Sciences, vol. 5, pp. 115-119, 2024. DOI:
10.54393/pjhs.v5i08.1750.

Omolola Adams C., Ewu G., Ugwu V., Shakirat I., Joseph
E., "Barrier and Motivation to Exclusive Breast Feeding
Amongst Mothers Accessing Care at the University of
Abuja Teaching Hospital,” International Journal of
Immunology, vol. 8, pp. 70, 2020. DOI: 10.11648/].iji.202
00804.12.

J. T.,D. D., Nguele Sile S., B. M. G., "Mothers’ Knowledge
and Practice of Exclusive Breastfeeding in N’Djamena
Mother and Child University Hospital," South Asian
Research Journal of Medical Sciences, vol. 3, pp. 3-6, 2021.
DOI: 10.36346/sarjms.2021.v03i01.002.

Marsiami A.S., Puspariny C., "The effectiveness of moringa
leaf jelly on mother’s prolactin level and baby’s outcome,"
International  Journal of Public Health Science
(IJPHS), vol. 13, pp. 169, 2024. DOI: 10.11591/ijphs.v13i
1.23170.

Septadina 1.S., Murti K., "Effects of Moringa Leaf Extract
(Moringa oleifera) in the Breastfeeding," Sriwijaya Journal
of Medicine, vol. 1, pp. 74-79, 2018. DOI: 10.32539/SJM.
v1il1.10.

Raguindin P.F.N., Dans L.F., King J.F., "Moringa oleifera
as a Galactagogue," Breastfeeding Medicine, vol. 9, pp.
323-324, 2014. DOI: 10.1089/bfm.2014.0002.

Mustapa Y., Hadju V., Indriasari R., Hidayanti H.,
Sirajuddin S., Russeng S.S., "The Effect of Moringa oleifera
to Hemoglobin Levels of Preconception Women in the
Health Center Tibawa District Tibawa, Gorontalo," Open
Access Macedonian Journal of Medical Sciences, vol. 8, pp.
104-108, 2020. DOI: 10.3889/0amjms.2020.5201.

Loa M., Hidayanty H., Arifuddin S., Ahmad M., Hadju V.,

[38]

[39]

[40]

[41]

[42]

[43]

[44]

"Moringa oleifera leaf flour biscuits increase the index of
erythrocytes in pregnant women with anemia,”" Gaceta
Sanitaria, vol. 35, pp. S206-S210, 2021. DOI: 10.1016/j.9
aceta.2021.10.022.

Haider B.A., Bhutta Z.A., "Multiple-micronutrient
supplementation for women during pregnancy,” Cochrane
Database of Systematic Reviews, 2017. DOI:
10.1002/14651858.CD004905.pub5.

Saini R.K,, Sivanesan I., Keum Y.-S., "Phytochemicals of
Moringa oleifera: a review of their nutritional, therapeutic
and industrial significance," 3 Biotech, vol. 6, pp. 203, 2016.
DOI: 10.1007/s13205-016-0526-3.

Mushtaq B.S., Hussain M.B., Omer R., Toor H.A., Waheed
M., Shariati M.A., et al., "Moringa oleifera in Malnutrition:
A Comprehensive Review," Current Drug Discovery
Technologies, vol. 18, pp. 235-243, 2021. DOI:
10.2174/1570163816666191105162722.

Arora S., Arora S., "Nutritional significance and therapeutic
potential of Moringa oleifera: The wonder plant,” Journal of
Food Biochemistry, vol. 45, 2021. DOI: 10.1111/jfbc.13933.

Brar S., Haugh C., Robertson N., Owuor P.M., Waterman
C., Fuchs G.J., et al., "The impact of Moringa oleifera leaf
supplementation on human and animal nutrition, growth,
and milk production: A systematic review," Phytotherapy
Research, wvol. 36, pp. 1600-1615, 2022. DOI:
10.1002/ptr.7415.

Siddhuraju P., Becker K., "Antioxidant properties of
various solvent extracts of total phenolic constituents from
three different agroclimatic origins of drumstick tree
(Moringa oleifera) leaves," Journal of Agricultural and
Food Chemistry, vol. 51, no. 8, pp 144-2155, 2003.
DOI:10.1021/jf020444+.

Smith E.R., Shankar A.H., Wu L.S.-F., Aboud S., Adu-
Afarwuah S., Ali H., et al.,, "Modifiers of the effect of
maternal multiple micronutrient supplementation on
stillbirth, birth outcomes, and infant mortality: a meta-
analysis of individual patient data from 17 randomised trials
in low-income and middle-income countries,” Lancet
Global Health, vol. 5, pp. €1090-e1100, 2017. DOI:
10.1016/S2214-109X(17)30371-6.





