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Abstract. Stunting remains a health problem in toddlers, often accompanied by low hemoglobin
levels due to iron deficiency. This condition can disrupt children's growth and development,
requiring effective intervention. This study aims to analyze the differences in the provision of iron
syrup and vitamin C with leaflet media education on hemoglobin levels in stunted toddlers aged
2-5 years in Perdana Village, Kembang Janggut District. The study used a quantitative method
with a quasi-experimental design through a pretest-posttest control group design approach. The
study population was 67 stunted toddlers with a sample of 36 respondents divided into
experimental and control groups using a purposive sampling technique. The research instrument
used the Easy Touch GCHb hemoglobin test and observation sheets. Data analysis was performed
using the Wilcoxon Signed Rank Test and Mann-Whitney test. The results showed that the average
hemoglobin level in the experimental group increased from 10.256 g/dL to 11.278 g/dL with a p-
value <0.001, while the control group increased from 10.450 g/dL to 10.489 g/dL with a p-value
of 0.088. The conclusion of the study showed that providing Fe syrup and vitamin C was more
effective than leaflet media education in increasing hemoglobin levels in stunted toddlers aged 2-
5 years.
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INTRODUCTION

Stunting remains a serious public health problem in toddlers because it impacts physical
growth, cognitive development, and the quality of future human resources. The World Health
Organization reports that the global prevalence of stunting in toddlers remains at 22%, or
approximately 149.2 million children (Kartika et al, 2024). The global burden of childhood
stunting continues to represent a major nutritional challenge, particularly in low- and middle-
income countries, where inadequate dietary intake, infection, and socioeconomic vulnerability
frequently interact (Suryawan et al, 2022). Stunting has also been associated with adverse
neurodevelopmental and cognitive trajectories during early childhood (Aghniya, 2022; Mustakim
et al,, 2022). In Indonesia, the prevalence of stunting according to the Indonesian Nutritional
Status Survey decreased from 21.5% in 2023 to 19.8% in 2024, but this figure remains above the
long-term national target and requires continued attention.
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In East Kalimantan Province, the prevalence of stunting was recorded at 22.9%, while
Kutai Kartanegara Regency reached 16.24%, ranking sixth highest in the province. A more
concerning condition was found in Kembang Janggut District with a stunting prevalence of 19.6%,
and Perdana Village even became the area with the highest number of stunted toddlers in 2026.
This phenomenon shows that the stunting problem in the area still requires comprehensive
handling through nutritional interventions and optimal health services (Anjani et al., 2024;
Mulyani et al.,, 2025; Herawati & Sunjaya, 2022; Ramlan et al,, 2025). Previous evidence from
Indonesia demonstrates that stunting is influenced by multiple individual, household, maternal,
and environmental factors, with socioeconomic conditions and rural residence contributing to
persistent disparities (Widyaningsih et al., 2022; Laksono et al., 2022; Yushananta & Ahyanti,
2022).

In addition to impacting physical growth, stunting is also closely related to low
hemoglobin levels and the incidence of anemia in toddlers. Stunted toddlers who experience
anemia are at risk of impaired brain development, delayed thinking skills, and decreased
immunity, which can affect the child's quality of life in the future (Bhutta et al,, 2017; Pettoello-
Mantovani et al., 2025; Yakoob & Lo, 2017). Research by Orsango et al. (2021) shows that
hemoglobin levels have a significant relationship with the incidence of stunting in toddlers aged
6-59 months. This condition is supported by research by Danianto et al. (2024) which explains
that anemia in stunted toddlers is characterized by low hemoglobin levels due to chronic iron
deficiency. Recent evidence confirms that iron-deficiency anemia and stunting frequently coexist
among children in developing countries, with stunted children showing an elevated risk of iron-
deficiency anemia (Oktarina et al., 2024). The global burden of anemia among children under five
also remains substantial, with iron deficiency identified as its leading cause in many settings (Liu
et al, 2024). Iron deficiency during infancy and childhood can further interfere with
neurodevelopment and is particularly important during periods of rapid growth (Arulparithi et
al.,, 2023).

In the work area of the Kembang Janggut Community Health Center, the number of
stunting cases increased from 158 toddlers in 2024 to 335 toddlers in April 2026. The results of
the preliminary study also showed that the majority of stunted toddlers had below-normal
hemoglobin levels accompanied by poor consumption patterns, low vitamin C intake, and
inadequate sanitation conditions. These findings indicate that the problem of anemia in stunted
toddlers remains a health issue that needs to be addressed more effectively and sustainably
(Kailola et al., 2025). Dietary diversity is an important component of adequate nutritional intake
among young children and is associated with children's nutritional status in Indonesia (Samosir
et al,, 2023). Community and household conditions also remain important because maternal
education, household socioeconomic characteristics, sanitation, and access to appropriate
nutrition services can influence childhood nutritional outcomes (Laksono et al., 2022; Suleman et
al,, 2021).

The government has implemented stunting prevention efforts through strengthening
nutritional services, community empowerment, and specific interventions such as iron
supplementation. The Indonesian Ministry of Health, along with UNICEF, has implemented
various stunting prevention programs through improving maternal and child health services,
providing family support, and strengthening the capacity of health workers and community
cadres. One recommended intervention is iron supplementation, as iron plays a crucial role in
hemoglobin formation and oxygen transport in the body. However, the effectiveness of iron
supplementation can be enhanced when combined with vitamin C, which helps increase iron
absorption in the digestive tract, thus optimizing hemoglobin synthesis (Milman, 2020). Evidence
from a large systematic review and meta-analysis indicates that oral iron supplementation
produces meaningful improvements in hemoglobin concentration and reduces anemia, iron
deficiency, and iron-deficiency anemia among children (Andersen et al, 2023). Another
systematic review found that iron supplementation can improve hemoglobin outcomes in
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children with iron-deficiency anemia, although the effectiveness may vary according to the iron
preparation used (Arulparithi et al.,, 2023).

Research by Sumanti and Risnawati (2025) showed that iron supplementation increased
hemoglobin levels in stunted children from an average of 10.329 g/dL to 11.119 g/dL.
Furthermore, research by Deng et al. (2024) found that the combination of iron and vitamin C
resulted in a higher increase in hemoglobin levels compared to iron supplementation alone.
However, most previous studies were conducted on adolescent girls or pregnant women, while
research on the combination of Fe syrup and vitamin C in stunted toddlers aged 2-5 years is still
limited, especially in rural areas such as Perdana Village, Kembang Janggut District. Evidence
concerning vitamin C supplementation alongside iron remains mixed, with a recent meta-analysis
reporting a small increase in hemoglobin when vitamin C was added to oral iron, although the
clinical magnitude of the effect was considered limited (Deng et al., 2024). Nevertheless, vitamin
C remains biologically relevant because it facilitates the absorption of non-heme iron, particularly
in populations with limited dietary iron bioavailability (Aulia et al., 2025).

The problem of this research lies in the persistently high incidence of low hemoglobin
levels in stunted toddlers in Perdana Village despite the implementation of various stunting
prevention programs. Low hemoglobin levels in toddlers can worsen the child's growth and
development if not promptly addressed through appropriate interventions. On the other hand,
health education using leaflets is also an approach used to increase parental knowledge regarding
children's nutritional needs, but its effectiveness in increasing hemoglobin levels is not yet known
with certainty. Nutritional education has been shown to improve maternal knowledge, self-
efficacy, and complementary feeding practices, which are important components of childhood
nutritional management (Mardani et al, 2024). Community-based interventions targeting
mothers have likewise demonstrated improvements in knowledge, attitudes, and practices
related to stunting prevention (Sutinbuk et al., 2024).

Therefore, scientific evidence is needed regarding the difference in effectiveness of
providing iron syrup and vitamin C compared to leaflet-mediated education on increasing
hemoglobin levels in stunted toddlers aged 2-5 years. This research is important because it can
provide a scientific basis for health workers in determining more effective interventions to
improve the hemoglobin status of stunted toddlers in areas with a high prevalence. Previous
research has demonstrated that leaflet-based education can improve maternal knowledge and
attitudes regarding stunting prevention (Achjar et al., 2023; Febriyanti & Setiyadi, 2023). Similar
findings have been reported for e-leaflet-based education, which significantly improved mothers'
knowledge concerning stunting prevention (Ariani et al, 2024). These findings suggest that
educational media can strengthen parental understanding, although improvements in knowledge
do not necessarily demonstrate a direct physiological effect on children's hemoglobin levels.

This study aims to analyze the differences in the provision of Fe syrup and vitamin C with
leaflet media education on hemoglobin levels in stunted toddlers aged 2-5 years in Perdana
Village, Kembang Janggut District. The urgency of this study lies in the high number of cases of
stunting accompanied by anemia that are still found in toddlers, so that effective, easy-to-
implement, and appropriate interventions are needed for local community conditions. The
novelty of this study compared to previous studies is the use of a combination of Fe syrup and
vitamin C in stunted toddlers aged 2-5 years with a comparison to leaflet media education in
areas with a high prevalence of stunting. This study is expected to contribute to the development
of community-based nutritional interventions to increase hemoglobin levels and support the
acceleration of stunting reduction in toddlers. Evidence from recent intervention research also
indicates that targeted nutritional interventions can improve linear growth among children
experiencing pre-stunting and stunting. Interactive nutrition education has also demonstrated
potential for improving maternal knowledge and attitudes toward stunting prevention compared
with conventional leaflet-based education.
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METHODS

This study employed a quantitative method with a quasi-experimental approach through
a pretest-posttest control group design. This design was used to determine differences in
hemoglobin levels in stunted toddlers aged 2-5 years between the group given the iron syrup and
vitamin C intervention and the group given the leaflet education. Hemoglobin levels were
measured before the intervention (pretest) and after the intervention (posttest) in both groups
so that the changes could be compared objectively. The quantitative approach was chosen
because it can explain the causal relationship between variables through statistically analyzed
numerical data. The use of a quasi-experimental design is also considered appropriate for public
health research with a limited number of respondents and field conditions that do not allow for
full randomization. The population in this study was all stunted toddlers aged 2-5 years in
Perdana Village, Kembang Janggut District, totaling 67 toddlers based on data from the Kembang
Janggut Community Health Center in 2026. The research sample was selected using a purposive
sampling technique based on inclusion and exclusion criteria that had been determined by the
researcher. The inclusion criteria included toddlers aged 2-5 years who were diagnosed with
stunting, were not currently taking iron or vitamin C supplements, did not have chronic diseases,
and had obtained parental consent. The sample size was determined using the Federer formula
because the study consisted of two treatment groups, resulting in a minimum of 16 respondents
per group, then an additional 10% to anticipate dropout to 18 respondents per group for a total
of 36 respondents. This technique was used so that the samples obtained were in accordance with
the characteristics of the study and were able to optimally represent the population.

The research instruments consisted of an observation sheet, an Easy Touch GCHb (Point
of Care Testing) hemoglobin test tool, and a standard operating procedure (SOP) for
administering iron syrup and vitamin C, adapted from previous research. Hemoglobin testing was
performed using capillary blood samples before and after the 14-day intervention. The data
obtained were analyzed using SPSS through univariate and bivariate analyses. Univariate analysis
was used to describe the distribution of hemoglobin levels based on minimum, maximum, mean,
median, and standard deviation values. Prior to bivariate analysis, a Shapiro-Wilk normality test
was performed because the sample size was less than 50 respondents. The test results showed
that most of the data were not normally distributed, so a non-parametric test, the Wilcoxon
Signed Rank Test, was used to determine differences in Hb levels before and after the intervention
in each group, and the Mann-Whitney test to determine differences between treatment groups.
The use of this test is appropriate for numerical data that is not normally distributed in two
independent or paired groups. The research procedure was carried out through preparation,
implementation, and final stages. The preparation stage included obtaining research permits,
ethical testing, instrument preparation, and a preliminary study in the Kembang Janggut
Community Health Center (Puskesmas) work area. The implementation stage involved
identifying respondents according to the research criteria, providing explanations and obtaining
informed consent to parents of toddlers, and then conducting an initial Hb test (pretest). The
experimental group was given iron syrup and vitamin C once daily for 14 days, while the control
group received education using leaflets. Researchers monitored intervention consumption daily
to ensure respondent compliance. After the intervention was completed, a final Hb test (posttest)
was conducted on both groups, and all data was recorded on an observation sheet. The final stage
of the research involved checking data completeness, data processing, statistical analysis, and
compiling a systematic and objective research report in accordance with ethical principles of
health research.
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RESULT AND DISCUSSION

Description of Hemoglobin Levels Before and After Administration of Iron Syrup and
Vitamin C in the Experimental Group of Stunted Toddlers Aged 2-5 Years in Perdana
Village, Kembang Janggut District

To determine the picture of hemoglobin (Hb) levels before and after administration of Fe
syrup and vitamin C in the experimental group of stunted toddlers aged 2-5 years in the Kembang
Janggut District, a univariate analysis was conducted. This analysis aims to see the minimum,
maximum, average (mean), and data distribution (standard deviation) of the respondents’
hemoglobin levels before and after being given the intervention in the form of Fe syrup and
vitamin C. The results of the analysis are presented in Table 1 below:

Table 1. Description of Hemoglobin Levels Before and After Administration of Iron Syrup and
Vitamin C in the Experimental Group of Stunted Toddlers Aged 2-5 Years in Perdana Village,
Kembang Janggut District

Minimum Maximum Mean Std. Dev N
Pretest 9.0 11.0 10,256 0.7188 18
Posttest 99 12.2 11,278 0.6236

Source: Primary Data, (2026)

Based on Table 1, it is known that of the 18 respondents in the experimental group, before
the administration of Fe syrup and vitamin C (pretest), the lowest hemoglobin (Hb) level was 9.0
g/dL and the highest was 11.0 g/dL, with an average Hb level of 10.256 g/dL and a standard
deviation of 0.7188. After the administration of Fe syrup and vitamin C (posttest), the lowest Hb
level was 9.9 g/dL and the highest was 12.2 g/dL, with an average Hb level of 11.278 g/dL and a
standard deviation of 0.6236. Overall, the data describe the distribution of hemoglobin (Hb) levels
in the 18 respondents in the experimental group before and after the administration of Fe syrup
and vitamin C.

Description of Hemoglobin Levels Before and After Providing Leaflet Media Education to
the Control Group of Stunted Toddlers Aged 2-5 Years in Perdana Village, Kembang
Janggut District

To determine the hemoglobin (Hb) levels before and after the control group of stunted
toddlers aged 2-5 years in Perdana Village, Kembang Janggut District, a univariate analysis was
conducted. This analysis aimed to determine the minimum, maximum, average (mean), and data
distribution (standard deviation) of respondents' hemoglobin levels before and after being given
education using leaflets. The results of this analysis are presented in Table 2 below:

Table 2. Description of Hemoglobin Levels Before and After Providing Leaflet Media Education
to the Control Group of Stunted Toddlers Aged 2-5 Years in Perdana Village, Kembang Janggut

District
Minimum Maximum Mean Std. Dev N
Pretest 9.3 11.0 10,450 0.5670 18
Posttest 9.4 11.1 10,489 0.5561

Source: Primary Data, (2026)

Based on Table 2, it is known that in the 18 respondents in the control group before being
given leaflet media education (pretest), the lowest hemoglobin (Hb) level was 9.3 g/dL and the
highest was 11.0 g/dL, with an average Hb level of 10.450 g/dL and a standard deviation of
0.5670. After being given leaflet media education (posttest), the lowest Hb level was 9.4 g/dL and
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the highest was 11.1 g/dL, with an average Hb level of 10.489 g/dL and a standard deviation of
0.5561. Overall, the data illustrates the distribution of hemoglobin (Hb) levels in the control group
before and after being given leaflet media education.

Analysis of the Effect of Giving Iron Syrup and Vitamin C on Hemoglobin Levels Before and
After in the Experimental Group of Stunted Toddlers Aged 2-5 Years in Perdana Village,
Kembang Janggut District

Table 3. Analysis of the Effect of Giving Iron Syrup and Vitamin C on Hemoglobin Levels Before
and After in the Experimental Group of Stunted Toddlers Aged 2-5 Years in Perdana Village,
Kembang Janggut District

Ranks
N Mean Rank | Sum of Ranks | P Value
PosttestE . tal Negative Ranks 0a .00 .00
osttesttxperimental =p ,citive Ranks | 18b 9.50 171.00
Group Pretest - <0.001
Experimental Group Ties Oc
Total 18

Source: Primary Data, (2026)

Based on Table 3, the results of the Wilcoxon Signed Rank Test show that there were no
respondents who experienced a decrease in hemoglobin (Hb) levels after administering Fe syrup
and vitamin C, which is indicated by a negative ranks value of 0. On the other hand, all respondents
(n = 18) experienced an increase in hemoglobin (Hb) levels after administering Fe syrup and
vitamin C, which is indicated by a positive ranks value of 18 with a mean rank of 9.50 and a sum
of ranks of 171.00. In addition, there were no respondents who had constant hemoglobin (Hb)
levels before and after administering Fe syrup and vitamin C, which is indicated by a ties value of
0. Of the total 18 respondents studied. The statistical test results obtained a p-value <0.001, which
is smaller than 0.05 (p < 0.05). This indicates that there is a statistically significant difference
between hemoglobin (Hb) levels before and after administration of Fe syrup and vitamin C in the
experimental group.

Analysis of the Effect of Leaflet Media Education on Hemoglobin Levels Before and After in
the Control Group of Stunted Toddlers Aged 2-5 Years in Perdana Village, Kembang
Janggut District

Table 4. Analysis of the Effect of Leaflet Media Education on Hemoglobin Levels Before and After
in the Control Group of Stunted Toddlers Aged 2-5 Years in Perdana Village, Kembang Janggut

District
Ranks
N Mean Rank | Sum of Ranks | P Value
PosttestControl Negative Ranks 3D 5.00 15.00
ostiesti.ontro Positive Ranks 8e 6.38 51.00
Group - Control . 0.088
Group Pretest Ties i
p Total 18

Source: Primary Data, (2026)

Based on Table 4. the results of the Wilcoxon Signed Rank Test in the control group show
that there were 3 respondents who experienced a decrease in hemoglobin (Hb) levels after being
given leaflet media education, which was indicated by a negative ranks value of 3 with a mean
rank of 5.00 and a sum of ranks of 15.00. On the other hand, there were 8 respondents who
experienced an increase in hemoglobin (Hb) levels after being given leaflet media education,
which was indicated by a positive ranks value of 8 with a mean rank of 6.38 and a sum of ranks
of 51.00. In addition, there were 7 respondents who had stable hemoglobin (Hb) levels before
and after being given leaflet media education, which was indicated by a ties value of 7. Of the total
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18 respondents studied. The statistical test results obtained a p-value of 0.088, which is greater
than 0.05 (p > 0.05). This indicates that there was no statistically significant difference between
hemoglobin (Hb) levels before and after the leaflet media education in the control group.

The Difference Between Providing Iron Syrup and Vitamin C with Leaflet Media Education
on Hemoglobin Levels in Stunted Toddlers Aged 2-5 Years

Table 5. Differences in Providing Iron Syrup and Vitamin C with Leaflet Media Education on
Hemoglobin Levels in Stunted Toddlers Aged 2-5 Years

Group Mean rank P Value
Administration of Iron Syrup and Vitamin C 24.39 <0.001
Providing Educational Media Leaflets 12.61 '

Source: Primary Data, (2026)

Based on Table 5, it is known that the group that was given Fe syrup and vitamin C had a
mean rank value of 24.39, while the group that was given leaflet media education had a mean
rank value of 12.61. The results of the Mann-Whitney test obtained a p-value <0.001 (p <0.05).
This shows that there is a significant difference between the group given Fe syrup and vitamin C
and the group given leaflet media education on hemoglobin (Hb) levels in stunted toddlers aged
2-5 years in Perdana Village, Kembang Janggut District. The higher mean rank value in the group
given Fe syrup and vitamin C indicates that the hemoglobin (Hb) levels in that group are higher
than the group given leaflet media education.

Description of Hemoglobin Levels Before and After Administration of Iron Syrup and
Vitamin C in the Experimental Group of Stunted Toddlers Aged 2-5 Years in Perdana
Village, Kembang Janggut District

Based on Table 1, it is known that of the 18 respondents in the experimental group, before
the administration of Fe syrup and vitamin C (pretest), the lowest hemoglobin (Hb) level was 9.0
g/dL and the highest was 11.0 g/dL, with an average hemoglobin (Hb) level of 10.256 g/dL and a
standard deviation of 0.7188. After the administration of Fe syrup and vitamin C (posttest), the
lowest Hb level was 9.9 g/dL and the highest was 12.2 g/dL, with an average Hb level of 11.278
g/dL and a standard deviation of 0.6236. Theoretically Ningsih et al. (2018) explain that normal
hemoglobin levels in children aged 1-2 years are around 11-14 g/dL, while in children aged 3-5
years they are around 11-15 g/dL. Hemoglobin (Hb) is a protein found in red blood cells that
functions to transport oxygen from the lungs to all body tissues and carry carbon dioxide back to
the lungs for excretion. Low hemoglobin levels can indicate anemia, potentially disrupting a
child's growth and development (Leung et al.,, 2021).

In toddlers with stunting, hemoglobin levels require attention because they are an indicator
of a child's health and nutritional status. Stunted toddlers have a higher risk of having hemoglobin
levels below the normal range than toddlers who do not experience stunting. This condition is
related to the fulfillment of micronutrients, especially iron. Iron (Fe) is an essential micromineral
that is crucial for the body, particularly in the formation of blood, specifically hemoglobin (Hb) in
red blood cells. Furthermore, iron acts as a cofactor for various enzymes, thus influencing
numerous physiological functions in the body. Iron deficiency can disrupt hemoglobin formation,
resulting in low blood hemoglobin levels. Therefore, adequate iron intake from an early age is
crucial for optimal child growth and development (Armitage & Moretti, 2019; lolascon et al,,
2024)

Several previous studies also describe the condition of hemoglobin levels in stunted
toddlers. Analysis of Hemoglobin (Hb) Levels in Stunted Toddlers Aged 6-59 Months showed that
of the 16 stunted toddlers studied, 9 toddlers (56.3%) had hemoglobin levels less than 11 g/dL,
while 7 toddlers (43.7%) had hemoglobin levels 211 g/dL. The results of the study showed that
9 of the 16 stunted toddlers studied had hemoglobin levels less than 11 g/dL. In addition, research
conducted by Eliati et al. (2021) entitled Comparison of Hemoglobin Levels in Stunting and Non-
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Stunting Children showed that 33.33% of stunted toddlers had low hemoglobin levels, while all
non-stunted toddlers had normal hemoglobin levels. The results of the study showed that low
hemoglobin levels were found in 33.33% of stunted toddlers, while all non-stunted toddlers had
normal hemoglobin levels.

According to the researcher's assumption, the description of hemoglobin levels in this
study shows that the condition of hemoglobin levels before treatment is still below the normal
range, while after treatment it is within the normal range according to the reference value for
children aged 2-5 years. This condition illustrates that hemoglobin levels are one of the indicators
that need to be considered in assessing the health condition and nutritional status of stunted
toddlers. Therefore, the fulfillment of iron as a nutrient that plays a role in the formation of
hemoglobin needs to be given attention so that hemoglobin levels in children aged 2-5 years
remain within the normal range so that they can support the health condition and nutritional
status of stunted toddlers.

Description of Hemoglobin Levels Before and After Providing Leaflet Media Education to
the Control Group of Stunted Toddlers Aged 2-5 Years in Perdana Village, Kembang
Janggut District

Based on Table 2, it is known that in the 18 control group respondents before being given
leaflet media education (pretest), the lowest hemoglobin (Hb) level was 9.3 g/dL and the highest
was 11.0 g/dL, with an average Hb level of 10.450 g/dL and a standard deviation of 0.5670. After
being given leaflet media education (posttest), the lowest Hb level was 9.4 g/dL and the highest
was 11.1 g/dL, with an average Hb level of 10.489 g/dL and a standard deviation of 0.5561.

The characteristics of respondents in the control group showed that 8 toddlers with higher
hemoglobin levels consisted of 6 toddlers aged 36-60 months and 2 toddlers aged 24-35 months,
with 5 toddlers not receiving exclusive breastfeeding and 3 toddlers receiving exclusive
breastfeeding. A total of 7 toddlers with stable hemoglobin levels consisted of 4 toddlers aged 24-
35 months and 3 toddlers aged 36-60 months, with 4 toddlers receiving exclusive breastfeeding
and 3 toddlers not receiving exclusive breastfeeding. Meanwhile, 3 toddlers with lower
hemoglobin levels consisted of 2 toddlers aged 36-60 months and 1 toddler aged 24-35 months,
with 2 toddlers not receiving exclusive breastfeeding and 1 toddler receiving exclusive
breastfeeding. This picture shows that hemoglobin levels in the control group were not
completely the same in each respondent.

Hemoglobin levels in toddlers are related to various factors that support the hemoglobin
formation process, both from nutritional intake and the child's health. Malnutrition is one
condition often found in toddlers with low hemoglobin levels. Furthermore, impaired nutrient
absorption, blood loss, increased iron requirements during growth, and infectious diseases are
also associated with hemoglobin formation. Therefore, meeting nutritional needs and
maintaining a child's health are crucial to maintaining hemoglobin levels within normal limits.

In addition to nutritional factors and health conditions, hemoglobin levels in toddlers are
also related to various other factors, such as the child's age, feeding patterns, parental knowledge
of nutrition, education level, parenting styles, and the family's socioeconomic status. These
factors reflect various conditions related to hemoglobin levels in toddlers. Meeting optimal
nutritional needs and providing a supportive environment for child growth are crucial for
maintaining hemoglobin levels in toddlers.

This is supported by research conducted by Sunardi et al. (2021) entitled Determinants of
Anemia Incidence in Toddlers in Indonesia. The results showed that of the 1,153 toddlers studied,
687 toddlers (59.6%) had hemoglobin levels =11 g/dL, while 466 toddlers (40.4%) had
hemoglobin levels <11 g/dL. The study showed that hemoglobin levels in toddlers were related
to the child's age, the number of household members, and the family's economic status. The
results of the multivariate analysis also showed that the child's age and family economic status
were the factors most related to hemoglobin levels in toddlers.
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Furthermore, "Overview of Risk Factors for Anemia in Toddlers" shows that toddlers with
low hemoglobin levels are more likely to be female (69.5%), have normal birth weight (57.4%),
have stunted nutritional status based on the Height/Age index (66.6%), have a history of
prematurity (60%), and come from mothers with low educational levels. This study illustrates
that hemoglobin levels in toddlers are related to nutritional status, birth history, history of
exclusive breastfeeding, and maternal and family characteristics that support the fulfillment of
toddlers' nutritional and health needs.

According to the researcher's assumption, the hemoglobin level in the control group
showed that the toddlers' hemoglobin levels before and after the leaflet education were still
around 10 g/dL. This condition illustrates that hemoglobin levels in toddlers are related to
various factors that support hemoglobin formation, such as adequate nutritional intake, health
conditions, child age, feeding patterns, parental knowledge about nutrition, education level,
parenting patterns, and family socioeconomic conditions. Therefore, fulfilling the nutritional
needs and maintaining the health of toddlers needs to be considered so that hemoglobin levels
remain within normal limits so that they can support optimal growth and development of
toddlers.

The Effect of Giving Iron Syrup and Vitamin C on Hemoglobin Levels Before and After in the
Experimental Group of Stunted Toddlers Aged 2-5 Years in Perdana Village, Kembang
Janggut District

Based on Table 3, the results of the Wilcoxon Signed Rank Test in the experimental group
show that all respondents experienced an increase in hemoglobin (Hb) levels after administering
Fe syrup and vitamin C. This is indicated by the positive ranks value of 18 respondents with a
mean rank of 9.50 and a sum of ranks of 171.00. Meanwhile, the negative ranks value of 0
indicates that there were no respondents who experienced a decrease in hemoglobin levels after
the intervention. In addition, the ties value of 0 indicates that there were no respondents with
stable hemoglobin levels before and after administering Fe syrup and vitamin C. The results of
the statistical test also showed a p-value <0.001 or less than 0.05. Thus, the alternative hypothesis
(Ha) is accepted and the null hypothesis (H0) is rejected, so there is an effect of administering Fe
syrup and vitamin C on hemoglobin levels in stunted toddlers aged 2-5 years in Perdana Village,
Kembang Janggut District.

The mechanism by which Fe contributes to hemoglobin levels occurs through several
interrelated physiological processes. Fe plays a key role in the formation of heme, the structure
of hemoglobin that binds oxygen. Adequate Fe availability allows for optimal heme synthesis,
enabling the body to produce adequate amounts of hemoglobin. Furthermore, Fe plays a crucial
role in erythropoiesis in the bone marrow, as it is necessary for erythrocyte maturation. When Fe
requirements are met, red blood cell formation is more effective, supporting hemoglobin levels
in the blood.

In this regard, vitamin C plays a role as a companion to iron intake or supplementation
because it can help increase Fe absorption in the body. Adequate Fe availability is necessary for
the process of hemoglobin synthesis, so increasing Fe absorption is crucial for hemoglobin
formation. Mechanically, Fe entering the body is generally in the form of ferric (Fe**) and needs
to be reduced to ferrous (Fe?*) for easier absorption. Next, Fe?* is absorbed in the small intestine,
enters the bloodstream, binds to transferrin, and is transported to the bone marrow to be used
as a raw material for hemoglobin synthesis. The available Fe then plays a role in the formation of
heme and combines with globin to form hemoglobin. Thus, increasing Fe absorption with the help
of vitamin C can support the process of hemoglobin formation and thus affect hemoglobin levels
in the blood (Skolmowska & Gtgbska, 2022).

This is in line with research conducted by Sumanti and Risnawati (2025) entitled The
Relationship of Iron Supplementation to Hb Levels in Stunting Children with Anemia in the
Babulu District. The results of the study showed that iron supplementation affected hemoglobin
levels in stunted children with anemia. The average hemoglobin level changed from 10.329 g/dL
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before iron supplementation to 11.119 g/dL after iron supplementation. The results of the
Wilcoxon Signed Rank Test also showed a p-value = 0.000, indicating a significant effect of iron
supplementation on hemoglobin levels. The study explains that sufficient iron availability
supports the process of hemoglobin formation so that hemoglobin levels can be in better
condition.

In addition, The Effect of Fe Tablets and Vitamin C on Hemoglobin Levels in Adolescent Girls
showed that the group receiving a combination of Fe tablets and vitamin C had better hemoglobin
levels than the group receiving only Fe tablets. The average difference in hemoglobin levels in the
Fe and vitamin C combination group was 2.2 g/dL, while in the group receiving only Fe tablets it
was 0.9 g/dL. The study explains that vitamin C helps increase iron absorption, thereby
supporting the process of hemoglobin formation.

Although all respondents in the experimental group experienced changes in hemoglobin
levels after administering iron syrup and vitamin C, the magnitude of the changes varied among
respondents. The study found that some respondents experienced the highest hemoglobin level
change of 1.4 g/dL, while others experienced the lowest change of 0.6 g/dL during the 14 days of
intervention. These differences in hemoglobin level changes indicate that each toddler's response
to iron syrup and vitamin C can vary, even if they receive the same type and duration of
intervention.

Differences in hemoglobin levels among respondents may be related to various factors that
support the hemoglobin formation process. According to the Indonesian Ministry of Health
(2018), hemoglobin levels are related to adequate intake of iron, vitamin C, folic acid, vitamin
B12, diet, and the child's health condition. Furthermore, infectious diseases can also be related to
iron metabolism and the erythrocyte formation process, so hemoglobin levels can vary from child
to child. In stunted toddlers, suboptimal nutritional status can also be related to the body's ability
to absorb and utilize iron. Compliance with iron and vitamin C syrup consumption, the frequency
of nutritious food intake, and the child's immune system are also factors related to changes in
hemoglobin levels after intervention.

Iron absorption in the body is also related to the type of iron consumed, the composition of
complementary foods, and the presence of other nutrients in the food. Vitamin C and animal
protein are known to help increase the absorption of non-heme iron in the digestive tract, while
inhibitors such as tannins in tea, calcium, and fiber can hinder the iron absorption process in the
intestine. Furthermore, the timing of consumption of foods or drinks containing inhibitors can
also be related to the amount of iron absorbed by the body.

This is supported by research from Nugroho & Wardani (2022) "The Habit of Consuming
Tea, Coffee, and Iron Tablets with the Incidence of Anemia in Pregnant Women in Sidoarjo." The
results showed a correlation between the habit of consuming tea, coffee, and iron tablets and the
incidence of anemia, with a p-value of 0.000. The study explained that the tannin content in tea
and coffee can inhibit iron absorption in the body, thus related to the process of hemoglobin
formation. Furthermore, adherence to iron tablet consumption and a nutritious diet also play a
role in supporting adequate hemoglobin levels.

According to the researcher's assumption, administering iron syrup and vitamin C affects
hemoglobin levels in stunted toddlers aged 2-5 years. This is evident from the changes in
hemoglobin levels in all respondents after the intervention. This effect is related to the role of
iron as a major component in hemoglobin formation and the role of vitamin C which helps
increase iron absorption in the body. However, the magnitude of the change in hemoglobin levels
in each respondent is not the same, which indicates that hemoglobin levels are also related to
various other factors, such as adequate nutritional intake, diet, health conditions, infectious
diseases, compliance with intervention consumption, and the body's ability to absorb and utilize
iron. Therefore, administering iron syrup and vitamin C supported by adequate nutrition and
good health conditions can help support hemoglobin levels in stunted toddlers.
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The Effect of Leaflet Media Education on Hemoglobin Levels Before and After in the Control
Group of Stunted Toddlers Aged 2-5 Years in Perdana Village, Kembang Janggut District

Based on Table 4, the results of the Wilcoxon Signed Rank Test in the control group show
that there were 8 respondents who experienced changes in hemoglobin (Hb) levels after being
given leaflet media education, with a mean rank of 6.38 and a sum of ranks of 51.00. In addition,
there were 3 respondents who experienced a decrease in hemoglobin levels with a mean rank of
5.00 and a sum of ranks of 15.00, and 7 respondents who had stable hemoglobin levels before and
after treatment (ties). The results of the statistical test showed a p-value of 0.088 or greater than
0.05. Thus, the alternative hypothesis (Ha) was rejected and the null hypothesis (HO) was
accepted, so there was no effect of leaflet media education on hemoglobin levels in stunted
toddlers aged 2-5 years in Perdana Village, Kembang Janggut District.

The health education mechanism through leaflets on hemoglobin levels occurs through
increasing mothers' knowledge and understanding of children's health and nutrition. Health
education provides information that can help mothers understand the importance of nutritional
intake, particularly iron and vitamin C, which play a role in hemoglobin formation. This increased
knowledge can support changes in mothers' behavior in selecting, preparing, and providing food
that meets children's nutritional needs. In this regard, leaflets are a health communication
medium in the form of sheets containing information, images, or a combination of both to help
convey health messages to the public. Leaflets are used to facilitate public understanding of health
information because they are presented concisely, simply, and easily read (Dianna et al., 2020).
Furthermore, leaflets can be read repeatedly, helping the target audience understand and recall
the health information provided. By delivering information that is easy to understand and re-
accessible, leaflets can support increased mothers' knowledge about nutritional intake, stunting
prevention, and efforts to maintain children's health.

This is supported by research from Safitri et al. (2025) entitled The Effectiveness of Health
Education Through Leaflet Media on the Level of Knowledge of Anemia in Adolescent Girls at
SMPN 8 Satap Mantewe, Tanah Bumbu Regency in 2024. The results of the study showed that
health education through leaflet media was effective in increasing adolescent knowledge about
anemia with a p-value of 0.000 (p <0.05). The study explained that leaflets have the advantage of
conveying information briefly, easily understood, can be read repeatedly, and help improve the
target's understanding of the health information provided.

However, the results of the study showed that changes in hemoglobin levels in the control
group did not show optimal results. Based on the research data, there were 8 respondents who
experienced changes in hemoglobin levels with the highest change being 0.2 g/dL, 3 respondents
experienced a decrease in hemoglobin levels of 0.1 g/dL, and 7 respondents had stable
hemoglobin levels after being given leaflet media education. These results indicate that leaflet
media education did not provide significant changes to hemoglobin levels in the control group. In
addition, leaflet media education focused more on increasing mothers' knowledge and
understanding so that changes to biological conditions such as hemoglobin levels require more
time and consistency in applying the information that has been provided.

Changes in hemoglobin levels in toddlers are not only related to the health information
received by mothers but also to their ability to apply that information in their daily lives.
According to Prasetyo et al. (2023), knowledge is one of the factors underlying the formation of a
person's health behavior. Good knowledge can help mothers make decisions regarding their
children's nutritional and health needs. However, changes in health behavior do not occur
instantly, requiring a continuous process of understanding, acceptance, and implementation.
Therefore, increasing knowledge through educational leaflets may not necessarily lead to
immediate changes in biological conditions, such as hemoglobin levels, within a relatively short
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period of time. In addition to knowledge, changes in hemoglobin levels in toddlers can also be
related to various other factors, such as food consumption patterns, the child's health condition,
the mother's occupation, and family income. These factors play a role in meeting a child's
nutritional needs and can therefore be related to the child's nutritional status and overall health.

This is supported by research from Khair et al. (2021) "Factors Affecting the Nutritional
Status of Preschool Children." The results showed a relationship between maternal knowledge,
maternal occupation, and family income with the nutritional status of preschool children, with a
p-value <0.05. The study explained that a lack of nutritional knowledge among mothers can
hinder the fulfillment of children's nutritional needs, while low family income can limit the
family's ability to provide nutritious food. Furthermore, working mothers have less time to pay
attention to their children's diet and nutritional needs, which is related to children's nutritional
status and health.

According to the researcher's assumption, leaflet media education has not had a significant
effect on hemoglobin levels in stunted toddlers aged 2-5 years in Perdana Village, Kembang
Janggut District. This can be seen from the results of statistical tests which show no significant
effect after providing leaflet media education. Leaflet media education plays a role in increasing
mothers' knowledge and understanding of the importance of fulfilling nutrition, healthy eating
patterns, and preventing stunting. However, changes in hemoglobin levels in toddlers require a
more complex process because they are related to the adequacy of nutritional intake, food
consumption patterns, children's health conditions, and consistent implementation of eating
patterns. Therefore, changes in hemoglobin levels in toddlers cannot be achieved only through
providing education in a relatively short time, but also require the support of various factors
related to fulfilling nutrition and children's health.

The Difference Between Providing Iron Syrup and Vitamin C with Leaflet Media Education
on Hemoglobin Levels in Stunted Toddlers Aged 2-5 Years

Based on Table 5, it is known that the group given Fe syrup and vitamin C has a mean rank
value of 24.39, while the group given leaflet media education has a mean rank value of 12.61. The
results of the Mann-Whitney test show a p-value <0.001 or less than 0.05. Thus, the alternative
hypothesis (Ha) is accepted and the null hypothesis (HO) is rejected, so there is a significant
difference in the effect between the provision of Fe syrup and vitamin C with leaflet media
education on hemoglobin levels in stunted toddlers aged 2-5 years in Perdana Village, Kembang
Janggut District.

Administering iron syrup and vitamin C through educational leaflets has a different effect
on hemoglobin levels. Iron syrup and vitamin C work directly by providing the nutrients the body
needs for hemoglobin formation. Iron is a key component of hemoglobin and is essential for red
blood cell formation. Furthermore, vitamin C helps increase iron absorption, optimizing its
utilization in hemoglobin formation. This process fulfills the iron requirement for hemoglobin
formation, thus supporting hemoglobin levels in the blood.

Meanwhile, leaflet-based education does not directly affect hemoglobin formation, but
rather improves mothers' knowledge and understanding of children's nutritional needs and
health. Information conveyed through leaflets is expected to encourage mothers to adopt better
feeding patterns tailored to their children's nutritional needs. Furthermore, leaflets offer the
advantage of being concise, easy-to-understand, and reusable, helping to enhance the target
audience's understanding of the health messages. However, changes in hemoglobin levels
through education take longer because they depend on the application of the information in daily
life and the consistency of children's nutritional intake.

According to a study conducted by Thamrin and Sharief (2020) entitled "Comparison of
Iron and Vitamin C Tablets with Iron and Vitamin A Tablets on Increasing Hemoglobin Levels in
Midwifery Female Students,” the results of the study showed that there was a difference in
hemoglobin levels after the intervention with a p value = 0.000. The study explains that vitamin
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C helps increase iron absorption so that its utilization in the hemoglobin formation process
becomes more optimal.

In addition, according to research conducted by Ramadhani & Kuswandi (2025) entitled
"Nutrition Education Through Leaflet Media to Increase Knowledge of Mothers of Toddlers in
Depok City, West Java in 2023", the results of the study showed that providing nutrition education
through leaflet media had an effect on the knowledge of mothers of toddlers with a p-value =
0.001 (p <0.05). The study explained that leaflet media is effective for use as an educational tool
because the information conveyed can be read repeatedly, is easy to understand, and helps
increase mothers' understanding of nutrition and child health.

Although both groups showed changes in hemoglobin levels after the intervention, the
results obtained in each group were different. The group given iron syrup and vitamin C had a
mean rank value of 24.39, while the leaflet media education group had a mean rank value of 12.61.
In the iron syrup and vitamin C group, all respondents experienced changes in hemoglobin levels,
while in the leaflet media education group, there were still respondents who experienced a
decrease in hemoglobin levels or hemoglobin levels that remained the same. This condition
shows that the two interventions provide different results on hemoglobin levels in stunted
toddlers.

The difference in results between the two groups may be related to the type of intervention
provided. Nutrition education is one form of intervention in preventing and addressing
nutritional and health problems. Education aims to increase knowledge and encourage better
behavior changes in meeting nutritional needs. Through this increased knowledge, it is hoped
that nutritional intake will improve, which in turn can influence children's nutritional status and
health. However, the impact of education on health requires a continuous process and
implementation in daily life. Therefore, changes in hemoglobin levels through leaflet-based
education require a longer timeframe. In contrast, administering iron syrup and vitamin C is a
direct intervention that provides the body with essential nutrients, so its effects on hemoglobin
levels can be seen more quickly.

According to research conducted by Munir and Audyna (2022) entitled "The Effect of
Education about Stunting on the Knowledge and Attitudes of Mothers with Stunting Children,"
the results of the study indicate that providing education influences the knowledge, attitudes, and
behavior of mothers in caring for stunted children. The study explains that education can improve
mothers' understanding of nutrition and child health, thereby encouraging better behavioral
changes in meeting children's needs. These behavioral changes are expected to support
improvements in children's nutritional and health status, but require continuous implementation
in daily life to provide an optimal impact on children's health conditions.

Based on the description, the researcher assumes that the provision of iron syrup and
vitamin C has a better effect than leaflet media education on hemoglobin levels in stunted toddlers
aged 2-5 years in Perdana Village, Kembang Janggut District. This is seen from the mean rank
value of the iron syrup and vitamin C group which is higher than the leaflet media education
group. The provision of iron syrup and vitamin C can provide the nutrients the body needs
directly to support hemoglobin formation, while leaflet media education plays a greater role in
increasing mothers' knowledge and understanding regarding fulfilling children's nutrition. In
addition, the condition of hemoglobin levels in toddlers can also be related to various other
factors, such as nutritional intake, diet, health conditions, iron absorption capacity, and family
socio-economic conditions.

CONCLUSION

The results of the study showed that the administration of Fe syrup and vitamin C
significantly increased hemoglobin levels in stunted toddlers aged 2-5 years in Perdana Village,
Kembang Janggut District. The average hemoglobin level in the experimental group increased
from 10.256 g/dL to 11.278 g/dL with a p-value <0.001. Meanwhile, the control group given
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leaflet media education only experienced a small increase from 10.450 g/dL to 10.489 g/dL and
did not show a statistically significant difference with a p-value of 0.088. The results of the Mann-
Whitney test also showed a significant difference between the two groups with a p-value <0.001.
These findings indicate that the administration of Fe syrup and vitamin C is more effective than
leaflet media education in increasing hemoglobin levels in stunted toddlers.

SUGGESTION

This study is limited by its relatively small sample size, short intervention period of 14
days, and the failure to control for other factors that may influence hemoglobin levels, such as
diet, history of infection, and family socioeconomic conditions. Therefore, further research is
recommended using a larger sample size, a longer intervention duration, and considering other
factors related to the nutritional status and health of toddlers. The practical implications of this
study indicate that administering iron syrup and vitamin C can be an effective nutritional
intervention in increasing hemoglobin levels in stunted toddlers. Furthermore, ongoing health
education is needed to support changes in parental behavior in meeting children's nutritional
needs.
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