
Science Midwifery, Vol 12, No. 6, February 2025  ISSN 2086-7689 (Print) | 2721-9453 (Online) 
 

Contents lists available at IOCS 
 

Science Midwifery 
 
journal homepage: www.midwifery.iocspublisher.org 
 

 

Journal homepage: www.midwifery.iocspublisher.org 

Analyzing the relationship between dietary factors and 
anemia to improve preventive behavior in adolescent girls in 

Denpasar  

Anak Agung Ngurah Alit Dwi Nanda Wibawa1, I Wayan Weta2, Luh Seri Ani3, Syuma Adhy 
Awan4 

1 Medical Education Study Program, Faculty of Medicine, Universitas Udayana, Denpasar, Indonesia 
2,4 Clinical Nutrition Department, RSUP Prof. Dr. I.G.N.G. Ngoerah Sanglah Denpasar, Indonesia 

3 Department of Public Health and Preventive Medicine, Faculty of Medicine, Universitas Udayana, 
Denpasar, Indonesia  

A R T I C L E I N F O  ABSTRACT 

Article history: 

Received Dec 31, 2024 
Revised Jan 11, 2025 

Accepted Jan 15, 2025 
 

 Adolescents are at risk of developing anemia related to an 
unbalanced diet, habits of consuming low-iron foods, and 
substances that inhibit iron absorption, such as tea or coffee. Based 
on this, this study is aimed at finding out the relationship between 
diet and anemia status in adolescent girls. A cross-sectional study 
was conducted on 91 female students who were selected by the 
proportional random sample method. The research was conducted 
at SMAN 4 Denpasar-Bali, Indonesia. Hemoglobin level data was 
measured using a hemoglobinometer. Anemia is defined by a 
hemoglobin level of less than 12 g/dL. Diet and nutrient intake data 
were collected by questionnaire method using a quantitative food 
frequency questionnaire. The data were analyzed univariate and 
bivariate.  The Mann-Whitney U test was carried out to determine 
factors related to anemia in adolescent girls. The results of the study 
found that the proportion of anemia in adolescent girls was 38.5%. 
Vitamin C intake was found to be related to anemia (p value <0.05). 
Meanwhile, protein intake, iron, fiber, frequency of meals and 
menstrual blood loss score (KDM) were found not to be related to 
anemia status (p>0.05). It can be concluded that a diet high in 
vitamin C is associated with anemia in adolescent girls. The results 
of this study contribute to the prevention of anemia through dietary 
improvements in adolescent girls, so it is recommended for 
adolescent girls to maintain a balanced diet to meet nutritional 
needs, including the need for iron.  
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INTRODUCTION 
Anemia is a public health problem that can affect human health and social and economic 
development.(World Health Organization, 2017) Anemia can affect all age groups including 
adolescents. Adolescent girls are particularly susceptible to iron deficiency in connection with high 
nutritional needs. Globally, the proportion of anemia in adolescents is reported to be between 25-
50%. (World Health Organization, 2017) Different reports get the proportion of anemia in 
adolescents reaching 40-88% in the world. (Amelia et al., 2021) A total of 3-4 out of 10 adolescents 
experience anemia caused by less optimal nutritional intake and good activity (Nasruddin et al., 
2021)  

Indonesia reported a prevalence of anemia in all age groups of 21.70%. The prevalence of 
anemia in women is reported to be relatively higher than that of men, which is 23.90% compared to 
18.40%. The prevalence of anemia in women aged 15 years and older was reported to be 22.70% 
(Priyanto, 2018) Based on residence, the prevalence of anemia was higher in rural areas (22.80%) 
than in urban areas (20.60%).  Bali Province also reported an incidence of anemia in the age group 
of 15-18 years of age of 25-30% (Bekti et al., 2023) 
  Anemia that occurs during adolescence has a variety of impacts on physical, cognitive, and 
reproductive health for later life. Anemia can affect adolescents' learning ability and physical 
fitness.(Endang Purwati et al., 2024; Yanti et al., 2024) Anemia also results in reduced immune 
function which allows adolescent bodies to be more susceptible to disease (Romadhon et al., 2024) 
Adolescent girls with anemia are at risk of poor pregnancy output during pregnancy such as the 
risk of giving birth to stunted children, premature birth, and babies with low birth weight (Puteri, 
2024; Yanti et al., 2024)  

Factors related to anemia in adolescents include knowledge about nutrition, diet and 
compliance with Fe tablet consumption. (Kemenkes RI, 2024) Another researcher also found that 
an unbalanced diet, low consumption of foods rich in iron and vitamin C, and bad habits of 
consuming tea or coffee at the same time as meals, are associated with the incidence of anemia in 
adolescents (Bekti et al., 2023; Lasmawanti et al., 2022; Sriningrat et al., 2018). Other factors such as 
irregular or heavy periods, lack of health education, and limited access to iron supplements have 
been reported to increase the incidence of anemia in adolescent girls (Sitawati & Amanda, 2023; 
Vaira et al., 2022) 

Denpasar is the capital city and at the same time the center of government and economy of 
the province of Bali, Indonesia. The number of adolescent girls aged 10-19 years in the city of 
Denpasar was reported to be 534,000 in 2022, increasing to 537,000 in 2023. ,(BPS Kota Denpasar, 
2023)  Demographically, the population in Denpasar City consists of various ethnicities, cultures 
and religions.(Wikipedia, 2024)  This allows for differences in daily food consumption patterns for 
adolescents in the city of Denpasar. On the other hand, the wrong diet is at risk of malnutrition, 
including anemia. Understanding anemia prevention behaviors is needed to reduce the incidence 
of anemia in adolescent girls 

Until now, the incidence of anemia in adolescent girls in Denpasar City still varies. In 
addition, studies on the relationship between adolescent girls' diet and the incidence of anemia are 
still limited. The existing study is a study conducted on adolescent girls at SMA Negeri 2 Denpasar 
got an incidence of anemia of 16.7% (Dewi et al., 2023) This figure is much lower with the incidence 
of anemia in students of SMK N 1 Manggis which is 35.5% (Sari, Putu, et al., 2018) Adolescents are 
vulnerable to the risk of anemia because rapid body development and adequate nutritional intake 
can affect nutritional status in adolescents. (Endang Purwati et al., 2024) Other researchers found 
that  the intake of certain micronutrients such as iron, zinc, vitamin B12, vitamin B6, and copper 
had a significant association with the incidence of anemia in adolescent girls. (Millaty et al., 2024) 
Based on this, this study is aimed at analyzing the relationship between diet and the incidence of 
anemia in adolescent girls in Denpasar City.  
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RESEARCH METHODS 
The design of this study is cross-sectional. The subjects of the study were adolescent girls. The 
research was carried out at SMA Negeri 4 Denpasar. the target population in the study is all 
adolescent girls. The population reached is all young women who attend SMAN 4 Denpasar.  

A total of 91 students were involved in this study which was selected by a nonrandom 
method. The students involved in this study are students in grade 10 who are selected by the 
students based on the opportunities available by the students in connection with the teaching and 
learning process.  Grade 10 students who meet the inclusion and exclusion criteria are selected as a 
sample. The inclusion criteria are adolescents who are registered as students of SMAN 4 Denpasar 
and are willing to research subjects and submit informed consent that has been signed by the 
parents or the person in charge of the student. Meanwhile, the exclusion criteria are students who 
are absent during data collection and are experiencing menstruation.  

Data collection will be carried out from September to December 2024. Before data 
collection begins, all samples are explained the objectives, benefits, and procedures of the research. 
Furthermore, students are given the opportunity to decide to participate in the research by 
submitting signed information as proof of approval. Data were collected by observation method 
and questionnaire method. Hemoglobin level data was collected by observation method. The 
measurement of hemoglobin levels was carried out by the researcher himself using a 
hemoglobinometer. Before the measurement of hemoglobin levels is carried out, the officers have 
received training in the use of hemoglobinometers from experts. Diet and nutrient intake data were 
measured by questionnaire method using the semi-quantitative food frequency questionnaire (SQ-
FFQ). Before being distributed, the questionnaire was formatted in the form of a google form. 
Furthermore, the questionnaire was distributed through the WhatsApp contact number of the 
selected student as a sample.  

The overall data was analyzed descriptively and analytically using the Statistical Package 
for Social Science (SPSS) version 29. Meanwhile, the diet and intake data of nutrient were 
processed using NutriSurvey2007. Descriptive analysis is carried out with frequency distribution 
to obtain the proportion of each variable. Meanwhile, the analysis of variation with the chi-square 
test was carried out to obtain different proportions of anemia based on the student's diet. 
Multivariate analysis was carried out by logistic regression, to find a relationship between diet and 
anemia. Hemoglobin levels are categorized as "anemia" if the hemoglobin level is < 12 g/dL and 
"non-anemia" if the hemoglobin level ≥ 12 g/dL.  Dietary data is categorized based on the value of 
the Recommended Dietary Allowances (RDA) into "< RDA" and "≥ RDA".  

This research has been declared feasible by the Research Ethics Commission, Faculty of 
Medicine, Udayan University with protocol number 2024.01.1.0612. 

RESULTS AND DISCUSSION 
Table 1 shows that the proportion of anemia in adolescent girls is 38.5%. The incidence of anemia 
in adolescent girls has increased when compared to the results of Riskesdas in 2018 recorded at 
32% at the age of 15-24 years.(Kemenkes, 2022) The range of anemia incidence in adolescent girls in 
Indonesia is reported to range from 41.4%-66.7%. (Noviona Lingga Fitri et al., 2024) Other 
developing countries also reported a relatively similar range of anemia incidence rates in 
adolescent girls, at 37.7% in rural Bangladesh, (Rahman et al., 2024) and at 85% in Bardoli, 
Gujarat.(Barad & Shetty, 2024)  

 
Table 1. Proportion of anemia in adolescent girls 

Anemia Status n % 

Anemia 35 38.5 
Not anemia 56 61.5 
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The difference in the results of the study on the proportion of anemia in adolescent girls is 
possible due to the large differences in samples, research regions and measurement methods used. 
In this study, only carried out in one of the high schools with a sample of 91 respondents, 
hemoglobin levels were measured using a portable hemoglobinometer.  Meanwhile, the basic 
health research carried out by the Indonesian Ministry of Health was carried out in Indonesian 
territory with a much larger sample number, namely 165,644 adolescents aged 15-24 years 
(Kemenkes, 2022)  The difference in the research area and the size of the sampling used allows for 
variations in the results obtained.  

Table 2. Describing the proportion of anemia was more common in protein intake < 
nutritional adequacy rate (RDA) of 40.0%, iron <RDA (40.0%), vitamin C ≥ RDA (56.1), fiber <RDA 
(65.7), daily meal frequency< 3x/day (62.9), and median < menstrual blood loss score (62.9). The 
difference in the proportion of anemia was found to be significant with a p < value of 0.05 in all 
variables except the menstrual blood loss score with a p > value of 0.05. 

 
 Table 2. Proportion of anemia based on adequate intake of protein, iron, vitamin C, fiber, frequency 

of meals, and KDM score in adolescents (n = 91) 

 

 
The nutritional adequacy of protein intake per day in adolescents is 65 g/day.  Meanwhile, 

the average daily protein intake in the anemia group was 61.51 g/day and the non-anemia group 
was 118.10 g/day. The daily iron nutritional adequacy rate is 15 mg/day. The average daily iron 
intake is 15.88 mg/day in the anemia group and 25.31 mg/day in the non-anemia group.  The RDA 
for vitamin C intake in adolescents is 75 mg/day. The average daily intake of vitamin C in the 
anemia group was 64.07 mg/day and the non-anemia group was 167.32 mg/day. The RDA of fiber 
intake in adolescents was 37 mg/day. The average daily fiber intake in the anemia group was 13.29 
g/day and the non-anemia group was 18.33 mg/day. The average frequency of daily meals was 3 
times a day in the anemia group and 4 times a day in the non-anemia group. Meanwhile, the 
average KDM in the anemia group was 5.23 and the non-anemia group was 3.66. 

Table.3 illustrates that the factors related to anemia are vitamin C intake (AOR= 1,024; CI= 
1.004-1.044; p=0.020). Adolescent girls with vitamin C intake < RDA are 1 time more likely to 
experience anemia compared to adolescent girls with vitamin C intake ≥ RDA.  Meanwhile, protein 
intake, iron, fiber, frequency of meals and KDM score were found not to be related to anemia in 
adolescent girls (p> 0.05). Vitamin C is known to have a role in increasing iron absorption.(Ani, 
2013; Krisnanda, 2019) Adding vitamin C intake to the daily diet can prevent anemia in adolescent 
girls.  

Nutritional Intake Anemia No Anemia 
p 

 n % n % 

Protein (g)   0.004 
<RDA 14 40.0  21 60.0  
≥ RDA 21 37.5  35 62.5  

Iron (mg)   0.009 
<RDA 14 40.0  21 60.0  
≥ RDA 21 37.5  35 62.5  

Vitamin C (mg)   0.001 
< RDA 12 24.0 38 74.0  
≥RDA 23 56.1 18 43.9  

Fiber (g)   0.001 
< RDA 23  65.7  12 34.3  
≥RDA 22  40.4  34 59.6  

Daily feeding frequency   0.027 
< 3 x/day 22 62.9  13 37.1  
≥ 3x/day 13 23.2 43 76.8  

Menstrual blood loss score   0.484 
< Median 22 62.9  13 37.1  
≥Median 13 23.2 43 76.8  
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Table 3. Results of multivariate analysis 

Variable AOR 
CI 95% 

p 
Below Upper 

Protein 1,009 0,987 1,031 0,414 
Iron 0,992 0,863 1,140 0,911 
Vitamin C 1,024 1,004 1,044 0,020 
Fiber 0,816 0,640 1,041 0,101 
Daily feeding frequency 1,262 0,740 2,152 0,392 
Menstrual blood loss score 0,898 0,708 1,138 0,373 

 
This study obtained different results from other studies that found that protein intake was 

closely related to the incidence of anemia. The research conducted on adolescent girls at SMK N 1 
Manggis, Karangasem Regency found a statistically significant relationship between protein intake 
and anemia status (p < 0.01).  (Sari, Sugiani, et al., 2018) This difference is possible due to variations 
in the type of protein consumed by adolescents. Adolescents in urban areas tend to have a higher 
intake of animal protein compared to adolescents in rural areas.(Dea Ananda Nur Aeni et al., 2023) 
Dietary behaviors that are more sourced from plant-based proteins have the risk of deficiency of 
several nutrients such as iron, calcium, zinc, copper, amino acids, fatty acids, omega 3, omega 6, 
vitamin D, and Vitamin B12 (Eniwaati et al., 2019) Therefore, adolescents need to choose protein 
sources, especially vegetable sources that contain high protein. Red beans are a vegetable source 
that has been proven to be able to increase hemoglobin levels in adolescents.  Red beans are known 
to be rich in iron to prevent anemia.(Sartika et al., 2023) 

The intake of iron, fiber, and the frequency of meals per day were found not to be related 
to the incidence of anemia in adolescent girls. This result is contrary to the results of other studies 
that have found a relationship with the incidence of anemia in adolescent girls. Research 
conducted at SMAS PGRI 2 Banjarmasin found a relationship between diet and the incidence of 
anemia(Vaira et al., 2022) Likewise, research conducted on adolescent girls in Medan and 
Madrasah Aliyah Negeri Tembilahan Hulu found a relationship between eating habits and the 
incidence of anemia (Hutasuhut & Supriati, 2022; Rangkuti, 2019) This difference is possible due to 
differences in the research areas conducted related to the students' eating culture. This research 
was conducted in urban areas with high school students. Meanwhile, other research was 
conducted on high school students in areas with different cultures from this study. Menstrual 
patterns are known to play a role in the incidence of anemia in adolescent girls. (Husanah & 
Juliarti, 2021; Rangkuti, 2019; Vaira et al., 2022)  However. This study obtained the opposite result, 
where the menstrual bleeding score was not related to the incidence of anemia. This is made 
possible by differences in the measurement of menstrual events in adolescent girls. In this study, 
the score of the amount of bleeding during menstruation was measured. While other studies 
measured menstrual patterns. The influence of hormonal roles in each individual also plays a role 
in the difference in results. (Hadriani et al., 2023) Hormones play a role in the regulation of iron 
metabolism and red blood cells. Hormonal fluctuations during the menstrual cycle can affect iron 
absorption and hemoglobin production. Other factors that also affect this difference in results are 
differences in sample size, study settings, methodological approaches, and population 
characteristics so that they have specific and individual results. 

CONCLUSION 
The prevalence of anemia in adolescent girls is 38.5%. Proportion of anemia is more common in 
protein, iron and fiber intake < RDA, vitamin C ≥ RDA, daily meal frequency< 3x/day and median 
< menstrual blood loss score. Anemia status is related to the intake of Vitamin C in adolescent 
girls. Meanwhile, protein intake, iron, fiber, and frequency of meals, and KDM scores were not 
related to the incidence of anemia. The results of this study contribute to the understanding of 
anemia prevention behaviors in adolescent girls through good and correct dietary arrangements, 
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so that nutritional adequacy in adolescent girls is met. Based on this, it is recommended to increase 
the knowledge of adolescent girls about proper and correct dietary arrangements to prevent the 
occurrence of anemia.  
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