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	Abstract

Based on 2018 Riskesdas data, the prevalence of anemia in adolescent girls is 26.8% with anemia sufferers aged 5-14 years. Prevention of anemia apart from giving blood supplement tablets, can be done with food interventions such as providing food sources of vitamin C. The aim of this research is to determine the effect of giving blood supplement tablets and giving red guava juice on increasing hemoglobin levels in young women at Tunjuk Village, Tabanan District. The type of research is a quasi-experiment with a two group pre-test and post-test design. Location at Tunjuk Village, Tabanan District in Juni October 2025. The research sample was STT Adolescent Girls in Tunjuk Village, Tabanan District. The independent variables of the research were consumption of blood supplement tablets and guava juice, while the dependent variable was the hemoglobin levels of young women.
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INTRODUCTION

According to the 2018 Basic Health Research (Riskesdas), the prevalence of anemia among adolescent girls was 26.8%, with anemia affecting 5-14 years of age, and 32% among women of childbearing age (WUS) aged 15-24 years. Of all age groups, women are at the highest risk of developing anemia, especially adolescent girls. Currently, an iron tablet program is being implemented in Bali as an effort to prevent and manage anemia. Iron tablet administration is an important effort in preventing and managing anemia caused by iron and folic acid deficiencies. (Windaningsih, 2018)
On July 12, 2023, hemoglobin levels were measured in 50 adolescent girls in Tunjuk Village, Tabanan District, and 20 adolescents were found to have mild and moderate anemia. Based on the results of the Focus Group Discussion (FGD) conducted on December 12, 2023, with 30 female adolescent members of Sekeha Teruna Teruni (STT) in Tunjuk Village, Tabanan District, the results obtained were the reasons why female adolescents did not regularly consume Iron Supplement Tablets (TTD), namely experiencing complaints of nausea, dizziness, irregular menstruation, being on a diet program and experiencing pain during menstruation. The results of the FGD showed that female adolescents' non-compliance in consuming TTD was due to the reasons above, therefore consuming TTD needs to be accompanied by other foods or drinks, in addition to eliminating nausea, it also increases Fe absorption because red guava contains higher vitamin C compared to dragon fruit. Researchers are interested in combining TTD with red guava juice, abbreviated as TTD BuM.
Iron absorption is influenced by the presence of vitamin C in the body of adolescents, vitamin C can help reduce ferrous iron to ferrous iron in the small intestine so that it is easily absorbed by the body, the reduction process will be greater if the pH in the stomach is more acidic, vitamin C can increase the iron absorption process by up to 30 percent, and foods that can help the iron absorption process such as vegetables and fruits, namely those that contain a lot of vitamin C such as cassava, katuk leaves, and guava (Damayanti, Novianti and Astuti, 2020). The purpose of this study is to determine the effect of giving iron tablets and red guava juice on increasing hemoglobin levels in young women members of Sekaa Teruna Teruni (STT) in Tunjuk Village, Tabanan District, while the specific objectives are: To determine the nutritional value of red guava juice given to young women members of Sekaa Teruna Teruni (STT) in Tunjuk Village, Tabanan District: To measure hemoglobin levels before giving iron tablets and red guava juice to young women members of Sekaa Teruna Teruni (STT) in Tunjuk Village, Tabanan District; To measure hemoglobin levels after giving iron tablets and red guava juice to young women members of Sekaa Teruna Teruni (STT) in Tunjuk Village, Tabanan District; To measure hemoglobin levels before and after intervention in the control group which was only given TTD (Iron Tablets); Determining the nutritional intake of protein, vitamin C, and iron in adolescent female members of the Sekaa Teruna Teruni (STT) in Tunjuk Village, Tabanan District; analyzing differences in hemoglobin levels before and after administration of iron supplements and red guava juice to adolescent female members of the Sekaa Teruna Teruni (STT) in Tunjuk Village, Tabanan District.

RESEARCH METHODS

This study was a quasi-experimental study with a pre-test-post-test control group design (Pocock, 2008). The study sought to improve the hemoglobin levels of adolescent members of the Sekaa Teruna Teruni. The sample was divided into two groups: the Control Group and the Treatment Group. The Control Group received only iron supplements, while the Treatment Group received iron supplements and guava juice. This research was conducted in Tunjuk Village, Tabanan District, Tabanan Regency, Bali Province in March – October 2025. The population is female adolescent members of Sekaa Teruna Teruni (STT) Tunjuk Village, Tabanan District, Bali Province. The sample is part of the population, namely female adolescent members of Sekaa Teruna Teruni (STT) Tunjuk Village, Tabanan District, Bali Province The sample size was calculated using the Pocock formula (2008) obtained 32 people so that the total sample became 64 people. Sampling technique (a) Selecting samples was done by simple random sampling using a lottery (b) After 64 female adolescents were selected, they were then grouped into a control group and a treatment group. Data collection technique: Data collection was carried out on the initial data (pre-test) and the final data of the study (post-test). Before processing the data, the data was cleaned first (data cleaning) according to its needs, after which it was edited and then coded for each sample. Data analysis was performed using the Independent Samples T-test on homogeneous data and the Man-Whitney test on inhomogeneous data at a significance level (α=0.05). Multivariate analysis was performed to understand the relationship between these variables and how they influence each other. In this study, the multivariate test was a logistic regression test to obtain the dominant factors that influence the increase in hemoglobin levels.




RESULTS
This study of the effect of iron supplementation and red guava juice on increasing hemoglobin levels among female adolescent members of Sekeha Teruna Teruni (STT) in Tunjuk Village, Tabanan, involved 64 female adolescents registered as STT members.
Nutritional Value of Red Guava Juice
Before administering the treatment, the red guava juice was analyzed for nutritional value using the Indonesian Food Composition Table (TKPI). The nutritional value of the guava juice is shown in the table below.






Table 1
Nutritional Value of Guava Juice
	Nutrient
	Total

	Energy
	88,4 kkal

	Protein
	0,9 g

	Fat
	0,3 g

	Carbohydrate
	21,6 g

	Vitamin C
	87 g

	Iron
	1,11 mg


The characteristics of the study subjects are shown in the following table.
Age
Based on the results, the age of the sample in this study was between 15 and 19 years. The age distribution of the sample in this study can be seen in the following table:
Table 2: Sample Age Distribution
	Age
	Treatment Group
	Control Group

	(Years)
	n
	%
	n
	%

	15
	5
	15,6
	4
	12,5

	16
	11
	34,4
	10
	31,3

	17
	10
	31,3
	12
	37,5

	18
	4
	12,5
	2
	6,3

	19
	2
	6,3
	4
	12,5

	Total
	32
	100
	32
	100


Based on Table 2, the STT adolescent girls sampled in this study were predominantly 16 years old in the treatment group (11 students (34.4%), while the control group was predominantly 17 years old (12 students (37.5%).
Nutritional Status
The distribution of nutritional status based on BMI/A of the samples in this study can be seen in the following table.
Table 3
Sample Distribution Based on BMI/A
	 
	Treatment Group
	Control Group

	BMI/A
	n
	%
	n
	%

	Underweight
	1
	3,1
	3
	9,4

	Good
	24
	75
	21
	65,6

	Overweight
	6
	18,8
	5
	15,6

	Obese
	1
	3,1
	3
	9,4

	Total
	32
	100
	32
	100



Table 3 shows that the majority of the samples were in the good nutritional status category in both the treatment and control groups. Twenty-four (75%) of the samples in the treatment group had good nutritional status, while 21 (65.6%) were in the control group.
Hemoglobin Levels
This study used a paired t-test to determine the effect of iron supplementation and red guava juice on hemoglobin levels before and after administration in the treatment group, and the effect of iron supplementation on hemoglobin levels before and after administration in the control group.
Hb Levels Before and After Consuming Iron Supplementation and Guava Juice in the Treatment Group.
The results of the paired t-test analysis in the treatment group are shown in the following table.
Table 4
Hb Levels Before and After Consuming Iron Tablets and Guava Juice in the Treatment Group
	Treatment Group
	Min
	Max
	Mean
	SD
	P

	HB Level Before
	10,5
	13,20
	12,07
	0,71
	0,001

	HB Level After
	11,2
	14,10
	13,02
	0,73
	


Table 4 shows that in the treatment group, the average Hb level before administration of iron tablets and guava juice was 12.07±0.71g/dl. Meanwhile, the average Hb level after administration of iron tablets and guava juice was 13.02±0.73g/dl. The average increase in Hb levels in the treatment group was 1.05±0.02g/dl. The analysis using a paired t-test yielded a p-value of 0.001, indicating that there was an effect of iron supplementation and guava juice on hemoglobin levels before and after administration in the treatment group.
Hb Levels Before and After Consuming Iron Supplements in the Control Group
The results of the paired t-test analysis in the control group are shown in the following table:
Table 5
Hb Levels Before and After Consuming Iron Supplements in the Control Group
	Control Group
	Min
	Max
	Mean
	SD
	P

	HB Level Before
	11,2
	15,10
	13,26
	1,10
	0,001

	HB Level After
	11,9
	15,70
	13,90
	1,07
	


According to Table 5, the average Hb level in the control group before iron supplementation was 13.26±1.10 g/dl. Meanwhile, the average Hb level after iron supplementation was 13.90±1.07g/dl. The average increase in Hb levels in the control group was 0.64±0.03g/dl. Analysis using a paired t-test yielded a p-value of 0.001, indicating that iron supplementation had an effect on hemoglobin levels before and after administration in the control group. 
3) Hb Levels Before Iron Tablets and Guava Juice Administration in the Treatment Group and Iron Tablets in the Control Group
Table 6
Differences in Hb Levels After Iron Tablets and Guava Juice Administration in the Treatment Group and Iron Tablets in the Control Group
	Hb Level
	Mean
	SD
	p

	Treatment Group
	13,02
	0,73
	

	Control Group
	13,90
	1,07
	0,001


The results of the study, as shown in Table 6, show that the average Hb level of samples in the treatment group after iron tablet and guava juice administration was 13.02 ± 0.73 g/dl. The average Hb level of samples in the control group after iron tablet administration was 13.90 ± 1.07 g/dl. The analysis using an independent t-test yielded a p-value of 0.001, indicating a difference in hemoglobin levels between the treatment and control groups after iron tablet and juice administration.
Consumption Level
Protein Consumption Level
The distribution of protein consumption levels in the treatment and control groups can be seen in the following table:
Table 7
Distribution of Protein Consumption Levels in the Treatment and Control Groups
Protein Consumption Level Treatment Group Control Group
	Protein Consumption Levels
	Treatment Group
	Control Group 

	
	Before
	After
	Before
	After

	
	n
	%
	n
	%
	n
	%
	n
	%

	Insufficient
	24
	75
	22
	68,8
	24
	75
	24
	75

	Sufficient
	7
	21,9
	9
	28,1
	8
	25
	7
	21,9

	Excessive
	1
	3,1
	1
	3,1
	0
	0
	1
	3,1

	Total
	32
	100
	32
	100
	32
	100
	32
	100


Table 7 shows a difference in protein consumption levels in the treatment groups after consuming blood serum and guava juice. There was a 28.1% increase in the adequate consumption rate and a 24% decrease in the insufficient consumption rate in the treatment group. Meanwhile, in the control group, after consuming blood-based blood transfusions, there was a 6.2% increase in the adequate consumption rate and a 7.7% decrease in the insufficient consumption rate.
Iron Consumption Level
The distribution of Iron consumption levels in the treatment and control groups can be seen in the following table:
Table 8
Distribution of Iron Consumption Levels in the Treatment and Control Groups
	Iron Consumption Levels
	Treatment Group
	Control Group 

	
	Before
	After
	Before
	After

	
	n
	%
	n
	%
	n
	%
	n
	%

	Insufficient
	29
	90,6
	23
	71,9
	20
	62,5
	18
	56,2

	Sufficient
	3
	9,4
	9
	28,1
	12
	37,5
	14
	43,8

	Excessive
	0
	0,0
	0
	0,0
	0
	0
	0
	0,0

	Total
	32
	100
	32
	100
	32
	100
	32
	100


Table 8 shows that in the treatment group, the Iron consumption level increased to the sufficient category after administering iron supplements and juice. 18.7%, and a decrease in the consumption rate in the insufficient category by 18.7%. In the control group, iron consumption after iron supplementation increased by 3.7%, and the consumption rate in the insufficient category decreased by 6.3%. 3. Vitamin C Consumption Level
The distribution of Vitamin C consumption levels in the treatment and control groups can be seen in the following table:
Table 9
Distribution of Vitamin C Consumption Levels in the Treatment and Control Groups
Vitamin C Consumption Level Treatment Group Control Group
	Vitamin C Consumption Levels
	Treatment Group
	Control Group 

	
	Before
	After
	Before
	After

	
	n
	%
	n
	%
	n
	%
	n
	%

	Insufficient
	30
	93,8
	16
	50,0
	27
	84,4
	17
	53,1

	Sufficient
	2
	6,3
	14
	43,8
	5
	15,6
	15
	46,9

	Excessive
	0
	0,0
	2
	6,3
	0
	0
	0
	0,0

	Total
	32
	100
	32
	100
	32
	100
	32
	100


Table 9 shows that in the treatment group, the consumption level of Vitamin C increased to the sufficient category after administering the iron supplement and juice. 36.3%, a decrease in the consumption level of the less category by 43.8%, and an increase in the consumption level of the more category by 6.3%. And in the Control group, the level of Vitamin C consumption after administering TTD saw an increase in the consumption level of the sufficient category by 30.3%, a decrease in the consumption level of the less category by 6%, and a decrease in the consumption level of the more category by 31.3%.
DISCUSSION
Adolescence is a transitional period from childhood to adulthood, beginning around the ages of 13 to 18. Based on the research results, the female members of the Tunjuk Village STT (Student Health Center) in the treatment group were predominantly 16 years old, while the control group was predominantly 15 years old. During adolescence, individuals experience the beginning of their fertile or productive years. Iron requirements also increase in females due to menstruation.
Based on the nutritional status of female adolescents, the majority were in the good nutritional category, with 80% in the treatment group and 84% in the control group. Nutritional status in adolescents reflects the balance between nutrient intake and expenditure. Nutritional problems in adolescents often arise from inappropriate nutritional behaviors, such as an imbalance between nutrient consumption and recommended requirements. Eating habits also significantly influence adolescent nutritional status, including table manners, frequency, eating patterns, food preferences, and food selection .
Based on the results of the 24-hour Food Recall during the study, most samples showed low consumption of foods rich in vitamin C. The sample's vitamin C intake reached only 38.27 mg, while the daily requirement for adolescent girls aged 15-17 years according to the 2019 AKG is 65-75 mg. The body only stores about 1500 mg of vitamin C, with a recommended daily intake of around 100 mg (8). This low dietary intake can be influenced by knowledge about nutrition and food. This is in line with research (Desynta, 2019) which showed a significant relationship between nutritional knowledge and vitamin C consumption.
A paired t-test in the treatment group found a significant effect of iron supplementation and guava juice on hemoglobin levels before and after administration in adolescent girls with a p-value of 0.001. This research aligns with that conducted by (Sari, 2019) who found that iron supplementation and guava juice consumption increased Hb levels in adolescent girls in Jambi City with a p-value of 0.000.
A paired t-test conducted on the control group, with iron supplements and dragon fruit juice, revealed a significant effect on hemoglobin levels before and after administration in adolescent girls, with a p-value of 0.001. This research aligns with that conducted by Usman (2019), who found a significant effect of dragon fruit juice on increasing hemoglobin levels in adolescent girls in Pangkep, with a p-value of 0.000 . According to Rahma E.'s theory, dragon fruit is rich in nutrients that provide significant benefits for the body. Dragon fruit is considered a complete source of nutrition needed by the body, containing protein, iron, vitamin A, vitamin B2, and vitamin C, which play a role in metabolism and potentially increase hemoglobin levels in the blood .
An independent t-test obtained a p-value of 0.001, indicating a difference in hemoglobin levels between the treatment and control groups after administration of iron supplements and juice.

CONCLUSIONS AND SUGGESTIONS
Protein consumption increased by 26% to adequate intake. Fe consumption increased by 20%. Similarly, vitamin C consumption increased by 24% in the treatment group. Protein consumption increased by 16%. Fe consumption increased by 16%. Vitamin C consumption also increased by 20% in the control group. There was an effect of iron supplementation and red guava juice on hemoglobin levels before and after administration (p = 0.001). Furthermore, there was an effect of iron supplementation and red dragon fruit juice on hemoglobin levels before and after administration (p = 0.001). There was a difference in hemoglobin levels between the treatment and control groups after administration of iron supplements and juice (p = 0.001).
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