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ABSTRACT

Background: Anemia is a condition of low oxygen levels in the blood caused by a lack
of iron intake, which is necessary for the formation of hemoglobin. There are two ways
to prevent anemia: pharmacologically, by taking iron tablets, and non-pharmacologically,
by consuming Ambon banana smoothies. Purpose: To determine the effect of
administering Ambon banana smoothies on hemoglobin levels in pregnant women in
their third trimester with anemia at the Wahdiati Maternity Clinic in Tangerang Regency.
Methods: The data analysis used was univariate. The average hemoglobin level before
the administration of Ambon banana smoothies in the control group was 10,56 g/dL,
while in the intervention group it was 10,29 g/dL. The average hemoglobin level after
administration of Ambon banana smoothies in the control group was 11,50 g/dL, while
in the intervention group it was 12,36 g/dL. The results of the bivariate analysis using an
independent t-test yielded a p-value of 0,001 (p < 0,05). This finding indicates that there
was a significant difference in the increase in hemoglobin levels between the control
group and the intervention group. Conclusion: Ambon banana smoothies are a safe and
effective alternative therapy for increasing hemoglobin levels. Further research with
larger samples and longer intervention durations is recommended to reinforce these
findings
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Introduction
Anemia in pregnant women remains a health issue that requires serious attention,

both in Indonesia and in other developing countries. This condition is characterized by
low levels of hemoglobin in the blood, a vital component responsible for transporting
oxygen to all body tissues, including the growing and developing fetus in the womb. Low
hemoglobin levels directly impact the physiological processes of both the mother and the
fetus, as inadequate oxygen supply can trigger various serious health problem. Anemia
during pregnancy not only directly impacts the mother's health but can also reduce the
child's quality of life and hinder long-term development (Rismawati et al., 2022)

According to a report by the World Health Organization (WHO, 2021), the
prevalence of anemia in pregnant women worldwide reaches 36,5%. Meanwhile, a meta-
analysis study by (Gebreweld, 2022)revealed that the prevalence rate is slightly higher,
at around 36,8%. In Indonesia, the situation is even more alarming. Data from the 2022
Indonesian Nutritional Status Survey ( SSGI ) released by the Ministry of Health of the
Republic of Indonesia (R1, 2022) shows that the prevalence of anemia in pregnant women
reached 48.9%. This figure indicates that nearly half of all pregnant women in Indonesia
suffer from anemia, making this problem an urgent public health challenge that must be
addressed.

Anemia during pregnancy can have a variety of consequences, ranging from mild
symptoms to complications that threaten the life of both the mother and the fetus. These
impacts include pregnancy complications such as miscarriage and premature birth,
problems during labor such as prolonged labor and heavy bleeding, and postpartum
complications such as infection, stress, and low breast milk production. Furthermore, the
fetus is also at risk of dysmaturity, microsomy, low birth weight ( LBW ), and even
perinatal death (Rismawati et al., 2022)

The most common type of anemia experienced by pregnant women is iron
deficiency anemia , which is generally caused by low iron intake from the daily diet,
impaired iron absorption in the gastrointestinal tract, digestive system problems, or
significant blood loss. (Rismawati et al., 2022)emphasized that anemia during pregnancy
can increase the risk of serious complications, including postpartum hemorrhage . In fact,
if anemia occurs in the first trimester of pregnancy, this condition can trigger premature
birth. This fact demonstrates the importance of preventing and properly managing anemia

during pregnancy, one of which is through providing iron-rich nutrition.
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One simple yet potent food-based intervention is the use of bananas, particularly
Ambon bananas, as a nutritional source to increase hemoglobin levels. Ambon bananas
( Musa paradisiaca var. Sapientum Linn. ) contain iron, vitamin C, and B-complex
vitamins, all of which play a role in hemoglobin formation. Findings by (Siregar et al.,
2022) indicate that regular consumption of Ambon bananas can increase hemoglobin
levels in pregnant women with anemia, thereby helping reduce the risk of complications
that may occur during pregnancy.

One popular and widely loved processed food is banana smoothies . Processing
bananas into smoothies not only provides a delicious flavor but also makes it easier for
pregnant women to consume this fruit regularly, thus meeting their nutritional needs.
Ambon bananas, which are commonly found in Southeast Asia, including Indonesia,
have a physical appearance that is similar to Cavendish bananas, but are relatively smaller
in size. Besides being consumed directly, Ambon bananas can be processed into various
dishes such as fried bananas or banana cake. Their nutritional content is quite complete
and also beneficial for health (Heryanto & Moonti, 2023)

Findings (Siregar et al., 2022)reinforce the benefits of this fruit, where consuming
320 grams of Ambon bananas for one week was shown to significantly increase
hemoglobin levels. This suggests that meeting the iron needs of pregnant women requires
adequate intake from iron-rich foods, and Ambon bananas are a good choice.
Furthermore, the body's iron metabolism requires vitamin C for optimal iron absorption.
Because Ambon bananas contain vitamin C, this fruit plays a dual role: as a source of
iron and also as a supporter of iron absorption in the body, ultimately effectively
increasing hemoglobin levels in pregnant women.

Based on data collected from January to May 2025 at the Wahdiati Prenatal Health
Center (TPMB), 60 of the 140 pregnant women examined suffered from anemia. Efforts
to address this issue include routinely administering iron supplements once daily and
improving dietary habits, particularly by increasing the consumption of vegetables and
fruits. Following these interventions, the pregnant women are scheduled for repeat

laboratory tests one month later to monitor their hemoglobin levels.

Methods
This finding uses a quasi-experimental design with a two group pretest-posttest

design approach , where there are two groups, namely the experimental group and also
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the control group which are selected randomly o measure changes in hemoglobin levels
before and also after being given Ambon banana smoothies , with a sample size of 30
people consisting of 15 pregnant women in the third trimester who were given Ambon
banana smoothies and also 15 pregnant women in the third trimester who were not given
the treatment. The location of the findings at TPMB Wahdiati Harapan Kita Housing,
Bencongan Indah District, Kelapa Dua Village, Tangerang Regency, which was carried
out from May to July 2025, using the independent variable in the form of Ambon banana
smoothies and also the dependent variable in the form of hemoglobin levels of pregnant
women with anemia, and interfering variables that may influence the results, with
operational definitions that refer to the limits and also clear measurements of these

variables to ensure the implementation of findings and also objective data analysis.

Results
Table 1
Average Hemoglobin Levels in the Intervention Group Before and After Giving
Ambon Banana Smoothies

Hemoglobin Level N Mean Standard Deviation Min Max
Before 15 10,29 0,42 9,5 10,8
After 15 12,36 0,39 11,7 12,9

Based on the data presented in Table 1, there was a marked and noteworthy
improvement in hemoglobin levels among the participants in the intervention group
following the administration of Ambon banana smoothies throughout the observation
period. Before the intervention, the average hemoglobin concentration of the participants
was measured at 10,29 g/dL, with a standard deviation of 0,42, which clearly falls below
the recommended normal range for pregnant women. The lowest recorded value among
the participants was 9,5 g/dL, while the highest reached 10,8 g/dL, indicating that every
individual in the group was experiencing mild anemia before the introduction of the
smoothie intervention. After consistently consuming the Ambon banana smoothies, the
average hemoglobin level increased substantially to 12,36 g/dL, with a reduced standard
deviation of 0,39, and values ranging from a minimum of 11,7 g/dL to a maximum of
12,9 g/dL. This significant upward shift demonstrates that all participants achieved
hemoglobin levels within the normal range post-intervention, highlighting the smoothie’s
effectiveness in evenly enhancing hemoglobin concentrations in third-trimester pregnant

women with anemia.
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These findings not only suggest the potential of Ambon banana smoothies as a
natural dietary strategy for improving maternal hemoglobin levels but also underscore
the broader implications of integrating nutrient-rich fruits into the diet to support maternal
health and fetal development, emphasizing the importance of accessible and palatable
nutritional interventions during pregnancy.

Table 2
Average Hemoglobin Levels in the Control Group Before and After the Findings

Hemoglobin Level N Mean Standard Deviation Min Max
Before 15 10,56 0,24 10,1 10,9
After 15 11,50 0,17 11,2 11,8

Table 2 illustrates the changes in hemoglobin levels observed within the control
group, which did not receive Ambon banana smoothies, revealing a modest improvement
over the course of the study period, though the magnitude of this increase was notably
smaller compared to the intervention group. Initially, the participants in the control group
had an average hemoglobin level of 10,56 g/dL with a standard deviation of 0,24, a
minimum value of 10,1 g/dL, and a maximum of 10,9 g/dL, indicating that many were
still below the optimal hemoglobin range for pregnant women.

Following the intervention period, hemoglobin levels rose to an average of 11,50
g/dL, with a standard deviation of 0,17, a minimum of 11,2 g/dL, and a maximum of 11,8
g/dL, demonstrating that some improvement occurred even without the addition of
Ambon banana smoothies. However, the overall increase in hemoglobin was relatively
modest when contrasted with the intervention group, suggesting that while routine
consumption of iron supplements and a generally improved diet may contribute to
elevating hemoglobin levels, the absence of natural dietary iron sources like Ambon
bananas may limit the extent of this improvement.

This data underscores the potential role of nutrient-rich foods in complementing
conventional supplementation, highlighting how specific natural interventions can
amplify hematological outcomes in pregnant women, and emphasizing that reliance
solely on standard supplementation may produce incremental, rather than substantial,

improvements in hemoglobin concentrations.
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Table 3
Results of the Shapiro-Wilk Data Normality Test

Group P Value Information
Intervention Pre-test 0,902 Normal
Post-test Intervention 0,947 Normal

Pre-test Control 0,937 Normal
Post-test Control 0,955 Normal

The findings presented in Table 3, based on the Shapiro-Wilk normality test,
indicate that the data collected from both the pre-test and post-test measurements across
the intervention and control groups exhibited p-values exceeding 0,05, signifying that the
dataset conforms to a normal distribution. This observation confirms that the variability
and spread of the hemoglobin measurements are consistent with the assumptions required
for parametric statistical analysis.

Meeting the criterion of normality is a critical prerequisite, as it ensures the
reliability and validity of subsequent inferential tests. Consequently, this validation
allows for the appropriate application of parametric procedures, including both the paired
samples t-test, which evaluates changes within the same group over time, and the
independent samples t-test, which compares differences between distinct groups. By
establishing the normality of the data, researchers can confidently proceed with these
analytical methods, ensuring that the statistical conclusions drawn regarding the effects
of Ambon banana smoothies and other interventions on hemoglobin levels in pregnant
women are both robust and scientifically sound.

Table 4.
Results of the Paired Samples t-test on Hemoglobin Levels Before and After Giving

Ambon Banana Smoothies
Variables N Pre-test Mean SD pre-test Post-test Mean SD post-test P Value

Intervention 15 10,29 0,42 12,36 0,39 0,001
Control 15 10,56 0,24 11,50 0,17 0,001

Table 4 presents the outcomes of the paired samples t-test, which examined
changes in hemoglobin levels before and after the intervention within each study group.
In the intervention group, participants experienced a notable rise in average hemoglobin
levels, from 10,29 g/dL before the treatment to 12,36 g/dL following the administration

of Ambon banana smoothies, with a p-value less than 0,001, demonstrating that this
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improvement was highly statistically significant.

In contrast, the control group, which did not receive the banana smoothie
intervention, also showed a statistically significant increase in hemoglobin from an
average of 10,56 g/dL to 11,50 g/dL, likewise with a p-value below 0,001, but the
magnitude of this change was comparatively smaller than that observed in the
intervention group. The pronounced disparity in hemoglobin elevation between the two
groups strongly suggests that incorporating Ambon banana smoothies into the diet
provided an additional, measurable benefit that went beyond the effects achieved by iron
supplementation alone.

These findings underscore the potential of this natural dietary intervention to
enhance maternal hemoglobin levels more effectively, indicating that combining
conventional supplementation with nutrient-rich foods may yield superior hematological
outcomes in pregnant women, particularly those experiencing anemia during the third
trimester.

Table 5
Results of the Independent t-test for Hemoglobin Levels Pre-test and Post-test in the
Intervention and Control Groups

Variables N Mean Intervention Group SD Control Group Mean SD P Value
Pre-test 15 10,29 0,42 10,56 0,24 0,04
Post-test 15 12,36 0,39 11,50 0,17 0,001

Based on the data summarized in Table 5, the independent t-test analysis reveals
that, during the pre-test phase, there was already a statistically significant difference in
the average hemoglobin levels between the intervention group, which measured 10,29
g/dL, and the control group, which measured slightly higher at 10,56 g/dL, with a p-value
of 0,04.

Although this initial disparity was relatively modest, it indicates that baseline
hemoglobin levels were not entirely uniform across the two groups. Following the
intervention period, however, the post-test measurements demonstrated a markedly larger
gap: the intervention group, which consumed Ambon banana smoothies, exhibited a
substantial increase to an average hemoglobin level of 12,36 g/dL, whereas the control
group, which received only standard care without the additional dietary supplementation,
reached an average of 11,50 g/dL. The p-value for this post-intervention comparison was

less than 0,001, reflecting a highly statistically significant difference and underscoring
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the pronounced impact of the smoothie intervention.

These findings provide compelling evidence that the inclusion of Ambon banana
smoothies in the diet of anemic pregnant women not only enhances hemoglobin levels
more effectively than standard care alone but also demonstrates the practical potential of
natural, nutrient-rich foods as a complementary strategy for improving maternal
hematological health, thereby highlighting an accessible and beneficial approach to

addressing anemia in pregnancy.

Discussion
Hemoglobin Levels Before and After Consuming Ambon Banana Smoothies in the
Intervention Group

Before the intervention began, the average hemoglobin level of pregnant women
in the third trimester in this group was 10,29 g/dL with a standard deviation of 0,32,
indicating that most respondents were below the normal hemoglobin limit for pregnant
women and were also classified as mildly anemic. After the intervention for the specified
period, there was an increase in the average hemoglobin level to 12,36 g/dL with a
standard deviation of 0,39. This increase had a p-value 0,001, indicating that the
difference between before and after the intervention was statistically significant.

These findings indicate that consuming Ambon banana smoothies contributes
positively to increasing hemoglobin levels effectively. Nutritionally, Ambon bananas are
rich in carbohydrates as a source of fast energy, vitamin B6 which supports the process
of hemoglobin formation, vitamin C which helps the absorption of iron, and minerals
such as potassium and magnesium (Pakpahan et al., 2024).

The addition of other ingredients such as milk increases protein and calcium
content, while honey or dates act as a source of natural sugar and antioxidants that can
increase the immune system of pregnant women (Puspita Abdjul & Wahab Pakaya,
2023). The advantages of banana smoothies are their soft texture, natural sweetness
without added sugar, and ease of preparation, making them practical for daily
consumption. The potassium in bananas is also beneficial in maintaining electrolyte
balance and also reducing muscle cramps that are often experienced during pregnancy
(Ghaniana & Azizi, 2024).

Compared to other types of bananas, Ambon bananas have a higher vitamin B6
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content (Heryanto & Moonti, 2023), making them more optimal for supporting
hemoglobin formation. These results are consistent with the findings of (Widyawati et
al., 2024) and also (Hardiani. et al., 2020)which prove that consuming Ambon bananas
twice daily for 7-14 days, along with Fe tablets, can significantly increase hemoglobin
levels. Researchers assume that this increase is influenced by adequate iron intake and
optimal iron metabolism, where the vitamin C in Ambon bananas helps iron absorption,
so this combination makes Ambon banana smoothies effective in treating anemia in

pregnant women.

Hemoglobin Levels Before and After Consuming Ambon Banana Smoothies in the
Control Group

The control group in this study only received intervention in the form of regular
consumption of iron tablets at a standard dose without the addition of Ambon banana
smoothies . Factors influencing the increase in the control group included compliance
with iron tablet consumption, a supportive diet, and the intake of other nutrients that
support iron absorption. As is known, the effectiveness of iron tablets can vary depending
on the dose, level of compliance, and vitamin C intake, which helps reduce ferric iron to
ferrous iron, thus facilitating the formation of a ferrous-ascorbate complex that increases
iron absorption by 25-50%.

Ambon bananas can actually be a natural source of vitamin C that supports this
process, but in the control group, this source was not specifically added. A study (Tuju et
al., 2022) also corroborated these findings, finding that the combination of Ambon
bananas and iron tablets resulted in a more significant increase in hemoglobin levels than
iron tablets alone. The researchers speculated that although the control group experienced
an increase in hemoglobin levels due to iron tablet consumption, the increase was limited
due to the lack of additional iron and vitamin C from the Ambon banana smoothie , thus

reducing its effectiveness to the same level as in the intervention group.

The Effect of Consuming Ambon Banana Smoothies on Increasing Hemoglobin
Levels

Statistical analysis showed that the administration of Ambon banana smoothies
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had a significant effect on increasing hemoglobin levels in pregnant women with anemia,
as evidenced by a p-value 0,001. The change from pre-test to post-test demonstrated the
real effectiveness of this intervention. This finding is in line with the findings of Hardiani
et al. (2020) who proved that consuming Ambon bananas twice daily for 14 days can
significantly increase hemoglobin in pregnant women in the third trimester.

The average hemoglobin level data from this finding shows that before the
intervention, the experimental group had an average of 9,9 g/dL, and also after the
intervention increased to 11,56 g/dL. Meanwhile, the control group experienced an
increase from 9,24 g/dL to 10,14 g/dL. Similar results were found in the thesis (Tripertiwi,
2023), where the intervention group experienced an increase of 1,68 g/dL, while the
control group only experienced 0,6 g/dL.

Theoretically, this effectiveness can be explained by the iron content in Ambon
bananas, which are a raw material for hemoglobin, and vitamin C, which increases iron
absorption in the intestines. Researchers also observed that the success of the intervention
depended not only on the nutritional content of Ambon bananas, but also on respondents'
compliance with the smoothies on schedule, environmental support, and an iron-rich diet.
Therefore, the significant increase in hemoglobin in the intervention group can be
considered a result of the synergy between the key nutrients in Ambon bananas and other

supporting factors.

Comparison of the Effectiveness of Ambon Banana Smoothie Consumption in the
Intervention Group and the Control Group

This proves that the combination of Fe tablets and Ambon banana smoothies
provides a greater increase in hemoglobin levels than consuming Fe tablets alone. The
findings (Mardianti. et al., 2020) support these results by stating that Ambon bananas can
act as an additional source of iron and vitamin C, thereby increasing the effectiveness of
Fe supplementation. From a nutritional physiology perspective, vitamin C in Ambon
bananas helps convert ferric iron into ferrous iron, which is more easily absorbed by the
body, increasing iron absorption by 25-50%, and stimulating optimal hemoglobin
production.

Given these benefits, Ambon bananas are recommended as part of the daily diet

of pregnant women to prevent anemia and related complications, both during pregnancy,
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childbirth, and postpartum. Researchers assume that although both groups experienced
improvements, the most effective strategy is to combine iron supplementation with
improved dietary patterns based on highly nutritious local foods such as Ambon bananas
processed into smoothies , so that this intervention can be a simple, affordable, and

sustainable approach in treating anemia in pregnant women.

Conclusion

The results of this study clearly demonstrate that a 14-day intervention involving
the daily consumption of Ambon banana smoothies had a pronounced and statistically
significant effect on elevating hemoglobin levels in third-trimester pregnant women
diagnosed with anemia at TPMB Wahdiati, Tangerang Regency. In the group that
received the Ambon banana smoothies, the average hemoglobin concentration rose
markedly from 10,29 g/dL prior to the intervention to 12,36 g/dL after the 14-day period,
with a p-value of less than 0,001, indicating a highly significant improvement.

By contrast, the control group, which did not receive the smoothies but continued
with standard care, exhibited a smaller yet still statistically significant increase, with
hemoglobin levels rising from 10,56 g/dL to 11,50 g/dL (p 0,001). Furthermore, the
independent t-test analysis confirmed that the difference in hemoglobin improvement
between the two groups was exceptionally significant (p 0.001), highlighting that the
supplementation with Ambon banana smoothies contributed an additional and
meaningful benefit beyond standard nutritional care alone.

These outcomes underscore the effectiveness of incorporating Ambon banana
smoothies, which are naturally rich in iron, vitamin C, and folic acid, as a strategic
nutritional intervention for managing anemia in pregnant women. Beyond merely
restoring hemoglobin levels to normal ranges, this approach may also play a crucial role
in mitigating the risks of anemia-related pregnancy complications, supporting overall
maternal health, and providing a practical, accessible, and natural dietary solution for

improving hematological outcomes during the critical third trimester of pregnancy.

Ethical Considerations
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Throughout the study, the confidentiality of each pregnant woman's personal data and
test results was strictly maintained, and participants had the right to withdraw at any time
without consequence. The intervention, which included administering Ambon banana
smoothies , was deemed safe and did not pose significant health risks, while medical
supervision was maintained to prevent complications. All study procedures, including
hemoglobin measurement and monitoring for side effects, followed standard health

protocols, and the study was approved by the relevant ethics committee.
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