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ABSTRACT
Anemia remains a significant public health concern among pregnant women, with increased risks of

complications during pregnancy, low birth weight, and maternal mortality. Pregnant women require twice
as much iron as non-pregnant women, making adequate iron intake essential. Moringa (Moringa oleifera)
leaves, rich in iron and essential nutrients, can potentially improve haemoglobin (Hb) levels. This
community service program aimed to provide education on the benefits of moringa leaves and to
demonstrate the preparation of nutrient-rich moringa pudding as a healthy, locally sourced alternative to
prevent anaemia in pregnant women. The activity was conducted at Pattingaloang Public Health Centre,
involving 13 pregnant women. The implementation included lectures, leaflets, discussions, and
demonstrations of moringa pudding preparation. Pre- and post-tests were used to measure participants’
knowledge. Results showed an increase in the proportion of participants with sound knowledge from 77%
before the intervention to 100% afterwards. The active participation and enthusiasm of the attendees
indicated high acceptance of the intervention. This initiative improved knowledge and skills in utilising
moringa leaves for nutritional enhancement during pregnancy. It also encouraged community
empowerment by promoting local food processing innovations. Sustained implementation of such
programs can potentially reduce anemia prevalence and improve maternal health outcomes.
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INTRODUCTION

Anemia is one of the most common health problems experienced by pregnant
women and remains a serious public health concern. According to WHO (2021), the
global prevalence of anemia among pregnant women reaches 26.2%, while national data
from Riskesdas (2018) indicate a prevalence of 48.9% in Indonesia. Although there has
been a decline, the prevalence in 2021 still reached 10.32%. This condition significantly
impacts maternal and infant health, increasing the risk of pregnancy and childbirth
complications, low birth weight (LBW), stunting, and even maternal mortality [1] [2].

The primary cause of anemia during pregnancy is iron deficiency, as the iron
requirement for pregnant women is nearly double that of non-pregnant women [3]. An
average of 800—1040 mg of iron is needed during pregnancy, with around 300 mg used
for fetal growth, 50-75 mg for placental formation, and 500 mg to increase maternal
hemoglobin mass [4]. Additionally, approximately 200 mg is lost through the intestines,
urine, and skin, and another 200 mg during delivery. This high demand underscores the
importance of adequate iron intake in supporting maternal health and fetal development
[5].

One effective strategy to prevent and address iron deficiency anemia is through
dietary interventions that increase iron intake, particularly from iron-rich vegetables [6].
Moringa oleifera, locally known as kelor, is a green leafy vegetable rich in iron and other
essential nutrients, making it an ideal natural supplement for improving hemoglobin
levels [7]. Previous studies have shown that moringa consumption can effectively
increase hemoglobin concentrations in adolescents and pregnant women. Moringa is also
widely available in Indonesia, making it a sustainable and accessible dietary intervention
[8].

Despite its proven nutritional benefits, many pregnant women still have low
awareness and knowledge about incorporating moringa into their daily diets [9]. In
addition, compliance with iron supplementation programs, such as the recommended
consumption of 90 iron tablets during pregnancy, remains low. Therefore, promoting
moringa-based food products can be an alternative and complementary approach to meet
nutritional needs during pregnancy [10] [11].

One promising approach is the development of moringa-based food preparations
that are both nutritious and appealing to the local palate, such as moringa leaf pudding
[12]. Pudding is generally well accepted across communities, and incorporating moringa
into this popular dessert can encourage higher consumption while maintaining nutritional
benefits. Such innovations improve dietary diversity and empower communities to utilise
local food sources for better health outcomes [13].

This community service program was conducted at Puskesmas Pattingaloang,
where initial surveys showed that many pregnant women suffered from anemia. The
initiative aimed to educate pregnant women and their families about the benefits of
moringa, demonstrate the preparation of moringa pudding, and promote its regular
consumption as a preventive measure against anemia. The program combined lectures,
discussions, leaflets, and hands-on demonstrations to engage participants and ensure
practical application. This program addresses knowledge gaps and behavioural barriers
in anemia prevention by integrating nutrition education with skill-building activities.
Such community-based interventions are expected to increase hemoglobin levels,
improve maternal health, and ultimately reduce the incidence of anemia among pregnant
women in the region.
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METHOD

This community service program was designed to be engaging, innovative, and easy
to understand so that pregnant women would be interested and actively participate. The
activity employed three primary methods: lectures, leaflets, and demonstrations. The
program was implemented under the Regional Partnership Program scheme and
conducted within the working area of Puskesmas Pattingaloang, Makassar City.

Participants

The target participants were pregnant women residing in the Puskesmas
Pattingaloang working area. 13 pregnant women participated in the activity, two
midwives from the health centre, three Posyandu cadres, two lecturers, and five students
from the Midwifery Department.

Procedure

The activity began with an opening session and introductions led by the Head
Midwife of Puskesmas Pattingaloang. Attendance was recorded, followed by a pre-test to
assess participants’ initial knowledge and skills regarding using moringa leaves. The
educational session covered: The dangers of anemia during pregnancy. The importance
of consuming iron tablets (Fe). The nutritional benefits of moringa leaves. A
demonstration was conducted following the lecture on preparing moringa leaf pudding as
a nutritious and palatable food alternative for pregnant women. The demonstration
involved step-by-step preparation, practical tips, and direct involvement of participants.

Evaluation

At the end of the session, a post-test was administered to evaluate changes in
participants’ knowledge. A discussion and question-and-answer segment allowed
participants to clarify information and share experiences. Observations were also made
on participants’ enthusiasm and ability to replicate the pudding preparation process.

RESULT

The target participants of this community service activity were pregnant women
living within the working area of Puskesmas Patingalloang. The activity began with an
opening and introduction session led by the Midwife Coordinator of Puskesmas
Patingalloang. Attendance was recorded by the student team, followed by a pre-test to
assess the participants’ baseline knowledge and skills regarding the utilization of moringa
leaves.

Next, participants received educational material on the dangers of anemia during
pregnancy, the importance of consuming iron tablets, and the benefits of moringa leaves.
This was followed by a session on the benefits of moringa pudding and a hands-on
training session on preparing it. The methods applied included lectures, discussions, and
live demonstrations. Throughout the event, participants showed high enthusiasm,
attentively listened to the material, and actively engaged in the question-and-answer
session, particularly about the health benefits of moringa leaves.
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Table 1. Distribution of pregnant women’s knowledge before and after being given
education on the benefits of moringa leaves

Before After
Knowledge Level n 9 n %
Good 10 77 13 100
Poor 3 23 0 0
Total 13 100 13 100

Based on Table 1, 10 participants (77%) demonstrated good knowledge before
receiving the educational session, while 3 participants (23%) had poor knowledge. After
the session, all 13 participants (100%) achieved good knowledge levels. This indicates a
clear improvement in knowledge following the delivery of educational material on the
benefits of moringa leaves. The pudding-making session was attended by 13 pregnant
women, supported by a community service team of two lecturers, five students, two
midwives from the Puskesmas, and three Posyandu cadres. The active participation and
enthusiasm shown by the participants during both the educational and practical sessions
reflected the program's effectiveness in increasing awareness and skills in utilising local
food sources, such as moringa.

Figure 1. Socialization of moringa pudding and documentation with the community
outreach team and participants

DISCUSSION

The community service activity titled “Socialization of Moringa Leaf Pudding
Making to Increase Hemoglobin Levels in Pregnant Women with Anemia” was designed
as an educational intervention aimed at improving nutritional awareness and dietary
practices among pregnant women, specifically targeting the prevention and reduction of
anemia. The results showed a marked improvement in participants’ knowledge about the
nutritional benefits of moringa leaves, with the proportion of participants demonstrating
good knowledge increasing from 77% before the intervention to 100% afterwards. This
outcome reflects the effectiveness of lecture, leaflet, and demonstration methods in
delivering health education.

Anemia in pregnancy remains a significant public health challenge, particularly in
low- and middle-income countries such as Indonesia. The World Health Organization
(2021) reported a prevalence of 26.2% globally, while national data indicate much higher
rates, with the 2018 Basic Health Research survey reporting 48.9% and more recent
studies suggesting persistent prevalence above 10% despite ongoing interventions.
Anemia during pregnancy increases the risk of maternal mortality, preterm delivery, low
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birth weight, and stunting [14]. Therefore, innovative approaches that combine education,
culturally appropriate food preparation, and local resource utilization are crucial [15].

Moringa (Moringa oleifera) has been identified as a locally available, nutrient-
dense plant rich in iron, vitamin C, calcium, and other essential micronutrients. Several
studies, such as those, have demonstrated its positive effect on hemoglobin levels among
pregnant women [16] [17]. Its affordability, accessibility, and versatility in food
preparation make it a promising dietary intervention for anemia prevention. By
incorporating moringa leaves into pudding, a familiar and widely accepted snack, the
intervention bridges nutritional science with practical application, enhancing the
likelihood of sustained dietary change [18].

The active participation and enthusiasm of the pregnant women in both the
educational session and hands-on pudding-making activity suggest that practical, skill-
based learning is more effective than didactic instruction alone. The interactive approach,
including direct demonstrations, allowed participants to receive information and
immediately apply it, reinforcing retention and increasing self-efficacy. This finding is
consistent with adult learning theories emphasizing experiential learning as a key factor
in behavioral change [19].

Support from healthcare workers, particularly midwives from the Puskesmas
Pattingaloang, played an important role in the success of the program [20]. Collaboration
between community health professionals and academic institutions fosters trust and
ensures that interventions are aligned with local health priorities. Furthermore, involving
local cadres and community leaders helps embed the intervention within existing health
promotion structures, increasing sustainability [21].

Despite these successes, several challenges were encountered. The number of
participants (13) fell short of the target (20), limiting the intervention's reach. Time
constraints also restricted the opportunity for extended discussion or follow-up
monitoring of hemoglobin levels to assess the physiological impact of the intervention.
Future programs should aim to expand participation through better scheduling, targeted
outreach, and integrating activities into regular antenatal care visits, which could increase
attendance without imposing additional burdens on participants [22]. The increase in
knowledge observed post-intervention is encouraging, but knowledge alone does not
guarantee behavior change. Long-term success in preventing anemia will depend on
whether participants incorporate moringa pudding or other iron-rich foods into their
regular diet. Ongoing reinforcement through community health workers, cooking
demonstrations, and integration into local health campaigns can help solidify the behavior
change initiated by this program [23].

Another consideration is that while moringa is an excellent plant-based source of
iron, the bioavailability of non-heme iron is lower than that of animal sources. This
limitation can be mitigated by pairing moringa with vitamin C-rich foods, enhancing iron
absorption, and encouraging a balanced diet with diverse protein sources [24]. In cases of
severe anemia, dietary interventions alone may be insufficient, and medical treatment,
such as iron supplementation, will remain necessary. Therefore, moringa pudding should
be promoted as a complementary sole strategy for anemia prevention [25].

In terms of broader implications, the success of this initiative demonstrates that
community-based nutrition education, when combined with locally adapted food
innovations, can make meaningful contributions to maternal health. By promoting locally
available resources, the intervention aligns with food security principles, sustainability,
and cultural relevance. Furthermore, this model can be adapted for other target groups
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vulnerable to anemia, such as adolescent girls, postpartum mothers, and children at risk
of stunting. The findings also reinforce the importance of multisectoral collaboration in
public health interventions. Partnerships between educational institutions, healthcare
facilities, and community organizations provide technical expertise and enhance
community engagement and ownership of health solutions. This participatory approach
increases the likelihood of interventions being maintained and scaled up beyond the
project's duration. The program effectively increased participants’ knowledge about the
benefits of moringa leaves and demonstrated a feasible way to incorporate them into a
culturally acceptable food product. While future initiatives should address participation
rates, follow-up evaluation, and integration into ongoing antenatal care services, this
intervention offers a replicable and sustainable strategy to help reduce the burden of
anemia among pregnant women. By empowering communities with both knowledge and
practical skills, such programs contribute to the long-term goal of improving maternal
nutrition and pregnancy outcomes in resource-limited settings.

CONCLUSIONS

The community service activity on “Socialization of Moringa Pudding Preparation
to Increase Hemoglobin Levels in Pregnant Women with Anemia” was successfully
implemented and achieved its objectives. The program significantly improved the
participants’ knowledge regarding the nutritional benefits of moringa leaves and their
potential role in preventing and addressing anemia during pregnancy. All participants
demonstrated increased understanding after receiving educational materials and hands-on
training, with the proportion of those with good knowledge rising from 77% before the
activity to 100% afterwards.

The active participation of pregnant women, health workers, and community
cadres, along with using practical, easy-to-apply food processing techniques, contributed
to the program’s success. Moringa pudding was well accepted as a nutritious, locally
sourced alternative food that can be integrated into daily diets to support maternal health.
Recommendations: Sustainability, Conduct regular programs with health centers to
maintain and expand knowledge of local nutrient-rich foods. Wider Reach, Involve more
participants and families to strengthen nutritional support. Integration, Promote moringa
products through maternal health services and nutritional programs. Monitoring and
evaluating hemoglobin changes and the long-term impact of moringa consumption.
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