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Background: Iron deficiency anemia is a common problem among adolescent girls and women, with significant consequences on 
personal health. One of the causes of iron deficiency anemia is inadequate nutritional intake. This study explores iron-deficiency 
anemia and associated factors among adolescent girls and women in a rural area of Jatinangor, Indonesia.
Methods: A cross-sectional study was conducted with 95 adolescent girls and 85 women between April and November 2018. Cluster 
random sampling was used to select the participants from seven villages in the Jatinangor district. After obtaining informed consent, 
we collected sociodemographic data, menstrual histories, and related data, including nutritional intake using 24-hour dietary recall. 
Anthropometrics were gathered to determine the body mass Index (BMI), and venous blood samples were analyzed for complete blood 
count and hemoglobin levels. Descriptive statistics followed by bivariate and multivariable logistic regression were used to identify 
anemia-associated factors.
Results: The prevalence of iron deficiency anemia among the girls was 21.1% and 9.4% among women, with an average hemoglobin 
level in adolescents of 10.75 g/dL (± 0.79) and in adults 11.20 g/dL (± 0.61), whereas MCV was 74.49±8.22 fL in adolescents and 7.61 
±8.62 fL in adults. The majority of our samples were not stunted in growth and were also within a normal weight range. Multivariate 
logistic regression analysis showed that protein intake (OR=0.25; 95% CI 0.11–0.58) was a positively associated factor with anemia.
Conclusion: The prevalence of iron-deficiency anemia in this study represents a mild public health problem in the study sample. 
Based on the hemoglobin level, anemia, can be classified as moderate in adolescents and mild in adults. Low levels of MCH indicate 
iron-deficiency anemia. Sufficient protein intake did not prevent anemia due to macronutrient and micronutrient intake.
Keywords: hematological profile, iron deficiency anemia, nutrient intake

Introduction
Anemia is a global public health concern affecting both developing and developed countries.1 It defines a condition in 
which the number of red blood cells (RBCs) and their oxygen-carrying capacity are insufficient to meet the body’s 
physiological needs. A diagnosis of anemia is made when the red blood cell (RBC) count is <4.2 million/µL, or 
hemoglobin (Hb) is <12 g/dL.2 The most significant cause of anemia is iron deficiency, which accounts for at least 50% 
of cases of anemia.3–7 Low levels of MCH can be used as a standard for the diagnosis of iron-deficiency anemia (IDA).8

Iron is a micronutrient that is essential for hemoglobin production and enzyme function. IDA is particularly high 
among pregnant women, children under five, adolescent girls, and women due to their higher nutritional requirements for 
iron.9–11 Iron is required in menstruation, physical growth, reproductive maturation, and for cognitive growth and 
activity.10,12–15 Iron deficiency generally occurs when iron intake from foods cannot meet the required needs to support 
its physiological needs and the iron supplied in the body is thus depleted. Adolescents with anemia tend to also 
experience anemia during pregnancy, which results in various adverse effects on pregnancy and childbirth. Some other 
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studies have reported that anemic adolescent girls exhibit stunting.16 Anemia can also be caused by other factors, 
including vitamin deficiencies, malaria, schistosomiasis, and hookworm.9–11,14,17–20 Iron deficiency anemia is predicted 
to be the crucial nutritional problem.21 According to Indonesia Baseline Health Research report in 2018, as many as 
96.8% of adolescents in Indonesia aged 10–14 years and 96.4% of adolescents aged 15–19 years do not consume 
vegetables or fruit, which, as is known, are foods rich in essential micronutrients.22 Protein is contained in vegetables 
and, lack of vegetable consumption can cause protein deficiency. The nutritional intake problems including nutritional 
deficiencies is one of the causes of the double burden of the disease. Adequate nutrition is the foundation for a healthy 
lifestyle and appropriate development. One of the United Nation’s Sustainable Development Goals is to address the 
nutritional needs of adolescent girls.23

The World Health Organization (WHO) defines adolescence as the period from 10 to 19 years of age.24 The worldwide 
prevalence of anemia among adolescents is 27% in developing countries and 6% in developed countries.25 In Indonesia, 
anemia is a considerable health concern, with a prevalence of 22.7% in women of childbearing age, 37.1% in pregnant 
women, and 30.0–46.6% in female workers.26,27 According to the WHO, anemia in Indonesia among women of reproductive 
age (15–49 years) has increased from 21.6% in 2018 to 22.3% in 2019.28 National data on the prevalence of anemia in 
Indonesia are not reported every year. In addition, anemia trends have not been published. For example, in the National Basic 
Health Research Survey by the National Institute of Health Research and Development, Ministry of Health conducted in 
2013, the prevalence of anemia was estimated in children 0 up to 15 years, pregnant women, non-pregnant women, and 
men.29 Moreover, in 2018, only anemia rates in pregnant women are reported. In terms of public health importance, the 
WHO has stated that a prevalence of anemia ≤4.9% is not a public health problem, 5.0–19.9% is a mild public health 
problem, 20.0–39.9% is a moderate public health problem, and ≥40% is a severe public health problem.12

Anemia reduces physical and mental capacity, work productivity, cognitive performance, resistance to infection, 
reproductive health, and quality of life.9,11,25,30–33 Expansion of iron supplementation programs, food fortification, 
nutritional education, screening, and other strategies to improve iron intake may reduce the prevalence of anemia, and 
causes of anemia other than iron deficiency should also be investigated, while intestinal parasites should be treated as 
soon as possible.11,13,34 Additionally, attention to adolescents and adult women is not as sufficient as the attention placed 
on pregnant women and toddlers. Therefore, effective measures must be taken to eradicate this nutritional problem 
especially for increasing the quality of life.7,15,35,36

Although the program administering iron supplements has been in place for a long time in Indonesia, the prevalence 
of iron deficiency anemia is still high, especially in rural areas. Nonetheless, there have been limited anemia studies 
specifically focused on the prevalence and causes of anemia among women and adolescent girls in this region. Therefore, 
this study aimed to explore iron deficiency anemia and associated factors among this demographic in a rural area of 
Jatinangor, Indonesia.

Materials and Methods
Study Design
A cross-sectional study was conducted between April and November 2018 to assess iron deficiency anemia and 
associated factors among women and adolescent girls in a rural area of Jatinangor, Indonesia. The study was conducted 
following the guidelines of the Declaration of Helsinki. The study was approved by the Ethical Committee of the Faculty 
of Medicine, Universitas Padjadjaran, approval number 321/UN6.KEP/EC/2018. The study involved an approval from 
the district health offices, the primary health care units, and at the subdistrict, and village level. Participants were 
informed about the study method and asked to provide written informed consent. The parents or legal guardians of the 
adolescent girls approved the informed consent. The study was conducted in seven villages in the Jatinangor Primary 
Health Care district.

Sample Size and Sampling Procedure
Adolescent girls (10–19 years) and women (20–35 years) who were healthy, had lived in the study area for greater than 
1 year, nonpregnant and nonlactating during the study period were included in the study. In addition, subjects with 
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a history of any form of thalassemia, were excluded. A cluster random sampling technique was used to select study 
participants. This study divided the population of adolescent girls and women into clusters based on the primary health 
care working area village, namely Cilayung, Cileles, Cipacing, Mekargalih, Cikeruh, Sayang, and Hegarmanah, then 
selected participants with a simple random sampling technique. Sample size for this study was calculated with G*Power 
3.1.9.4 for Windows, with means difference between two groups statistical test, the assumptions of: 95% confidence level 
(CI), 5% margin of error, the minimum sample size was 176. We achieved 180 sample size for this study (95 adolescent 
girls and 85 women).

Sociodemographic Data
A structured questionnaire was used to obtain information from participants. Data collected included education, 
occupation, marital status, menstruation history, and macronutrient and micronutrient intake over 24 hours, these data 
were analyzed by NutriSurvey (EBISpro) 2007.

Anthropometric Measurements
Weight was measured using an Omron scale to the nearest 0.1 kilogram. Height was measured with a Seca stadiometer to 
the nearest 0.1 centimeter. The body mass index (BMI) was determined by calculating weight (kg)/height (m). 
Participants were classified as underweight, normal, overweight, or obese based on the WHO BMI charts.12

Hemoglobin
Anemia was the outcome variable of the study. If the hemoglobin level was <12 g/dL for a participant, it indicated the 
presence of anemia. Based on WHO classifications, hemoglobin levels below 8 g/dL were classified as severe anemia, 8– 
10.99 g/dL as moderate anemia, and 11–11.9 g/dL as mild anemia. Hb of 12 g/dL and above were classified as normal.37 

MCV can also be used as a measure to diagnose anemia, at the same time, normal MCV is between 80 to 100 fL.

Data Processing and Analysis
Data were checked, cleaned, and coded using the IBM SPSS version 27 statistical software. Descriptive statistics such as 
frequencies, proportions, and standard deviations were calculated. Bivariate logistic regression analyses were then 
performed to look for correlations between each independent variable and the outcome variable (anemia). All variables 
with a p-value <0.5 in the bivariate analysis were entered in a multivariable logistic regression analysis. Odds ratios (OR) 
with 95% confidence intervals (CI) were used to identify the independent predictors of anemia.

Results
A total of 95 adolescent girls and 85 women participated in this study (Table 1). The majority of the participants 
adolescent girls (95.79%) and women (54.12%) had completed secondary school education. Most participants, (98.9%) 
adolescent girls and women (90.6%) were unmarried. About (75.8%) adolescent girls and (75.3%) women had a regular 
menstruation cycle. Most participants (83.2%) adolescent girls and (91.8%) had ≥6 days of bleeding in each menses. 
Most of participants required ≥3 sanitary pad usage per day.

Approximately 21.1% adolescent girls and 9.4% women were classified as have no anemia (Table 2). Most adolescent 
girls (89.5%) and women (96.5%) were not stunted in growth. Most adolescent girls (59%) and women (77.7%) were of 
normal weight. The prevalence of anemia and the weight classification between adolescent girls and women were 
significantly different (P<0.005). Both adolescent girls and women had a normal BMI value (Table 3). According to the 
Dietary Reference Intake guidelines, both adolescent girls and women consumed inadequate dietary fat, folic acid, 
vitamin C, and iron.38,39 In addition not, only weight, height, fat, and folic acid intake, but also MCH presented 
significant differences between adolescent girls and women.

Most adolescent girls (82.67%) had ≥6 days of bleeding at each menses, with a regular menstruation cycle (74.67%), 
normal weight (76.4%), not stunted (89.33%), but had a low macronutrient and micronutrient intake according to Dietary 
Reference Intake (Table 4). Hematology parameters including hemoglobin, hematocrit, thrombocytes, MCV, MCH, and 
MCHC levels between anemia and no-anemia adolescent girls presented significantly differences with p<0.05.
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Most women (92.21%) had ≥6 days of bleeding at each menses, with regular menstruation cycle (76.62%), normal 
weight (96.11%), no stunted growth (96.11%), but had a low macronutrient and micronutrient intake according to the 
Dietary Reference Intake guidelines (Table 5). Similar to the results shown for adolescent girls, hematology parameters 
including hemoglobin, hematocrit, thrombocytes, MCV, MCH, and MCHC levels between anemia and no-anemia women 

Table 1 Sociodemographic Data and Menstruation History

Variable Adolescent Girls n =95 Women n =85 p value

Educational status < 0.001
Elementary school 0 (0%) 2 (2.35%)

Secondary school 91 (95.79%) 46 (54.12%)
University 4 (4.21%) 37 (43.53%)

Occupation < 0.001
Employee 0 (0%) 6 (7.06%)

Student 94 (98.95%) 35 (41.18%)
Other (domestic workers and jobseekers) 1 (1.05%) 44 (51.76%)

Marital Status 0.036
Unmarried 94 (98.9%) 77 (90.6%)

Married 1 (1.1%) 7 (8.2%)

Widowed 0 (0%) 1 (1.2%)

Menstruation cycle 0.938
Regular 72 (75.8%) 64 (75.3%)

Irregular 23 (24.2%) 21 (24.7%)

Days of bleeding in each menses 0.084
1–5 16 (16.8%) 7 (8.2%)

≥6 79 (83.2%) 78 (91.8%)

Sanitary pad usage per day 0.098

1–2 3 (3.2% %) 0 (0%)
≥3 92 (96.8%) 85 (100%)

Table 2 Prevalence and Classification of Anemia, Stunting, and Weight Classification

Variable Adolescent Girls n =95 Women n =85 p-value*

Prevalence of Anemia 0.031
Anemia 20 (21.1%) 8 (9.4%)

No Anemia 75 (78.9%) 77 (90.6%)

Anemia Classification 0.074
Normal 75 (78.9%) 77 (90.6%)

Mild 9 (9.5%) 5 (5.9%)

Moderate 11 (11.6%) 3 (3.5%)

Height for Age 0.070
Stunted 10 (10.5%) 3 (3.5%)
Not stunted 85 (89.5%) 82 (96.5%)

Weight Classification 0.013
Underweight 27 (28.4%) 8 (9.4%)

Normal Weight 56 (59%) 66 (77.7%)
Overweight 8 (8.4%) 8 (9.4%)

Obese 4 (4.2%) 3 (3.5%)

Note: *Chi-square test, CI: 95%.
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presented significant differences with p<0.05. Multivariate analyses revealed that the factor that significantly associated 
with anemia among adolescent girls and women was protein intake with p<0.001 (Table 6).

Discussion
The prevalence of iron deficiency anemia in Jatinangor, Indonesia, was found to be 21.1% in adolescent girls and 9.4% in 
women. The anemia prevalence among women was smaller than the national averages of 22.7% but higher among 
adolescent girls, which is 15% in the national average.3–5 According to the WHO, this was classified as a mild public 
health problem. The prevalence of anemia in this study was lower than that found in similar studies conducted in 
Tasikmalaya, Indonesia, which was 22.2%.2 This might be due to differences in sociodemographic and eating habits. The 
hemoglobin level observed in this study can be classified as moderate anemia in adolescents and mild anemia in adults. 
In addition, we found there was a difference in the average hemoglobin of adolescents and adults; the possible 
justification is that adolescents are in a period of rapid growth and development, and they require more iron. 
Moreover, this variation may be due to the education level of participants and also affects the prevalence of anemia. 
The highest level of education of women in this study was mainly secondary school and university. Previous studies have 
found significant associations between education and knowledge particularly relating to anemia.6,9,10 This result is 
consistent with studies conducted in Sub-Saharan Africa indicating that education decrease the prevalence of anemia.40 

Education influences a participant’s knowledge, especially about anemia.17 The possible justification is that someone who 
already understands anemia prevention will make efforts to prevent anemia.

The number of adolescent girls enrolled was more than the number of women, because this study was conducted in 
villages around the Padjadjaran University campus, where most of the population are students; moreover, residents’ 
houses are rented out as boarding houses. Furthermore, participants with the most anemia in this study were single. Other 

Table 3 Anthropometric Measures, Nutritional Intake, and Hematological Characteristics

Variable Adolescent Girls Mean±SD Women Mean±SD p value*

Weight 48.89±10.38 52.91±9.02 0.001

Height 152.72±6.02 156.06±5.37 <0.001

Body Mass Index (BMI) 20.91±4.14 21.74±3.71 0.088

Macronutrient Intake

Energy (kcal/d) 1999.61±388.29 1929.39±393.17 0.504

Protein (g/d) 84.00±70.44 80.97±17.32 0.098
Fat (g/d) 60.75±24.84 50.82±22.14 0.007

Carbohydrate (g/d) 301.70±231.30 284.84±56.43 0.303

Micronutrient Intake

Folic acid (mcg/d) 182.84±96.16 222.64±99.46 0.001

Vitamin C (mg/d) 41.09±31.17 36.62±22.95 0.723
Iron (mg/d) 13.23±16.71 11.01±4.43 0.460

Hematology
Hemoglobin 12.82±1.31 13.42±1.26 0.49

Hematocrit 40.86±3.53 42.18±3.65 0.65

Erythrocytes 4.96±0.51 4.95±0.48 0.98
Leukocytes 7.47±1.82 7.84±2.07 0.10

Thrombocytes 325.94±80.02 311.27±71.66 0.67

MCV 82.80±7.854 84.05±10.32 0.82
MCH 26±3.098 27.31±2.41 0.013

MCHC 31.38±1.65 32.00±1.74 0.59

Note: *Independent t-test CI95%.
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studies have revealed that marital status and contraceptives significantly increased the prevalence of anemia.40 In 
contrast, we found that the prevalence of anemia in women was less than in adolescents. A compelling reason is that 
among the participants who were married in this study, most had a secondary education level and above, so that their 
ability to improve literacy regarding efforts to prevent anemia may be higher. However, this study has a limitation that it 
did not explore the contraceptive history of adult women. Furthermore, we found that the menstrual cycle, length of day 
blood flow in each menses, and sanitary pad usage per day were not significantly associated with anemia. This result is 
different from that of studies conducted in Ethiopia, indicating that blood loss during menstruation was correlated with 
anemia.11 Menstruation is not the only cause of anemia, and we found that level of education influences the prevalence of 
anemia in this study.

Previous research has found a significant association between anemia and BMI, with participants who had a low BMI 
being 3.2 times more likely to be anemic.9 Other studies have reported that a higher BMI was significantly associated 
with the prevalence of anemia.7 However, our study found no correlation. Most of our participants had a normal BMI. 

Table 4 Menstruation History, Height and Weight Classification, Nutritional Intake, 
and Hematological Characteristics Among Adolescent Girls

Anemia (n =20) No Anemia (n =75) p-value*

Days of Bleeding in Each Menses 0.804

1–5 3 (15%) 13 (17.33%)

≥6 17 (85%) 62 (82.67%)

Menstruation Cycle 0.556
Regular 16 (80%) 56 (74.67%)

Irregular 4 (20%) 19 (25.33)

Weight Classification 0.513

Underweight 4 (16.0%) 23 (84%)

Normal weight 14 (23.6%) 42 (76.4%)
Overweight 2 (25.0%) 6 (75.0%)

Obese 0 (0.0%) 4 (100.0%)

Height for Age 0.931

Stunted 2 (10%) 8 (10.67%)

Not stunted 18 (90%) 67 (89.33%)

Nutritional Intake

Energy 1927.95±452.77 1973.55±379.92 0.394
Protein 73.60±23.99 84.00±70.43 0.511

Fat 60.01±25.22 55.33±23.85 0.391

Carbohydrate 267.65±73.26 298.54±184.52 0.366
Folic Acid 194.26±109.17 202.98±97.91 0.423

Vitamin C 31.15±24.08 40.42±28.05 0.601

Iron 15.76±23.66 11.52±9.12 0.109

Hematology
Hemoglobin 10.75±0.79 13.36±0.76 < 0.001

Hematocrit 36.36±2.96 42.01±2.54 < 0.001

Erythrocytes 4.92±0.53 4.98±0.52 0.652
Leukocytes 7.03±2.06 7.56±1.70 0.250

Thrombocytes 368.37±103.51 313.84±70.31 0.008

MCV 74.49±8.22 84.90±6.36 < 0.001
MCH 22.04±2.43 27.01±2.40 < 0.001

MCHC 29.62±1.75 31.84±1.32 < 0.001

Note: *Chi-square test CI95%.
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Additionally, anemia can be caused by other factors, including parasitic infections of malaria, schistosomiasis, and 
hookworm.11,12,14,24–27,41 The limitation of this study is no laboratory tests were carried out for thalassemia. Other 
studies have found that testing to diagnose IDA or anemia would be helpful as a thalassemia carrier is needed.42

Our study shows that most participants was not stunted in growth. Adolescents with anemia tend to experience 
anemia during pregnancy, which results in various adverse effects during pregnancy and childbirth, including stunting 
growth.16 There is a difference between weight and height among adolescent girls and women, this is due to the age 
difference. We found that the average body weight of adolescent girls is smaller than that of adult women. The possible 
reason is because, in general, adolescents desire to have an ideal body weight as a positive self-image.43 This is inversely 
proportional to the macronutrient intake results, where adolescents consume more fat than women. In accordance with 
Indonesian national data, adolescents consume more junk food and fatty instant foods than vegetables and fruit.44 

Moreover, adolescents and adult women have the habit of snacking without regard to the nutrients they eat. Another 
study states that adolescent have a tendency to consume foods containing sugar.45 Our research also shows that the 

Table 5 Menstruation History, Height and Weight Classification, Nutritional Intake, 
and Hematological Characteristics Among Women

Anemia (n =8) No-Anemia (n =77) p-value*

Days of Bleeding in Each Menses 0.645

1–5 1 (12.5%) 6 (7.79%)

≥6 7 (87.5%) 71 (92.21%)

Menstruation Cycle 0.378
Regular 5 (62.5%) 59 (76.62%)

Irregular 3 (37.5%) 18 (23.38%)

Weight Classification 0.919

Underweight 1 (12.5%) 7 (9.1%)

Normal Weight 6 (75%) 60 (77.92%)
Overweight 1 (12.5%) 7 (9.1%)

Obese 0 (0%) 3 (3.88%)

Height for Age 0.570
Stunted 0 (0%) 3 (3.89%)
Not stunted 8 (100%) 74 (96.11%)

Nutritional Intake
Energy 2208.88±246.49 1900.35±395.19 0.234

Protein 89.16±12.45 80.11±17.59 0.370

Fat 67.4±20.93 49.10±21.67 0.843
Carbohydrate 308±24.42 282.43±58.32 0.112

Folic acid 274.82±120.77 217.21±96.30 0.268

Vitamin C 36.4±21.85 36.63±23.19 0.743
Iron 13.9±5.59 10.71±4.22 0.497

Hematology
Hemoglobin 11.20±0.61 13.67±1.08 < 0.001

Hematocrit 36.82±1.45 42.77±3.38 < 0.001

Erythrocytes 4.80±0.62 4.98±0.47 0.318
Leukocytes 7.23±1.36 7.92±2.17 0.355

Thrombocytes 321.22±50.70 311.68±73.47 0.706

MCV 7.61±8.62 84.81±10.11 0.043
MCH 23.64±3.21 27.70±1.91 < 0.001

MCHC 30.43±1.09 32.16±1.70 0.004

Note: *Independent t-test CI95%.
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average folic acid intake of adolescents is lower than that of women, this is in accordance with other studies which state 
that adolescents have a reduced intake of micronutrients.45,46 In the study reported by Rahfiludin, IDA was associated 
with less animal-based foods characterized by iron with higher bioavailability.47 This finding can also explain why 
anemia in this study is more common in adolescents than in adults. One factor that causes anemia is an inadequate 

Table 6 Factors Associated with Iron-Deficiency Anemia Among Women and Adolescent Girls in Jatinangor, 
Indonesia

Variable Anemia (%) (n =28) No- Anemia (%) (n =152) p-value OR (CI 95%)

Age Classification 0.054 2.29 (0.97–5.37)

Adolescent 20 (21.1) 75 (78.9)

Adult 8 (9.4) 77 (90.6)

Menstruation History 0.941 0.97 (0.38–2.45)

Regular 21 (15.4) 115 (84.6)
Irregular 7 (15.9) 37 (84.1)

Days of Bleeding per Menses 0.795 1.17 (0.37–3.73)

1–5 Day 4 (17.4) 19 (82.6)

≥6 Day 24 (15.3) 133 (84.7)

Sanitary Pad Usage Per Day 0.453 1.19 (1.11–1.27)

1–2 0 (0.0) 3 (100.0)
≥3 28 (15.8) 149 (84.2)

Weight Classification 0.677 1.00 (0.51–2.00)
Underweight 5 (14.3) 30 (85.7)

Normal 20 (16.4) 102 (83.6)

Overweight 3 (18.7) 13 (81.3)
Obese 0 (0.0) 7 (100)

Energy Intake 0.547 0.71 (0.23–2.20)
Good 4 (12.1) 29 (87.9)

Poor 24 (16.3) 123 (83.7)

Protein Intake 0.001 0.25 (0.11–0.58)

Good 12 (9.5) 114 (90.5)

Poor 16 (29.6) 38 (70.4)

Fat Intake 0.641 1.25 (0.49–3.20)

Good 7 (17.9) 32 (82.1)
Poor 21 (14.9) 120 (85.1)

Carbohydrate Intake 0.635 0.79 (0.30–2.10)
Good 6 (13.3) 39 (86.7)

Poor 22 (16.3) 113 (83.7)

Folic Acid Intake 0.33 1.19 (1.12–1.27)

Good 0 (0.0) 5 (100.0)

Poor 28 (16.0) 147 (84.0)

Vitamin C Intake 0.791 0.84 (0.23–3.05)

Good 3 (13.6) 19 (86.4)
Poor 25 (15.8) 133 (84.2)

Iron Intake 0.385 1.19 (1.12–1.27)
Good 0 (0.0) 4 (100.0)

Poor 28 (15.9) 148 (84.1)
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nutritional intake. These nutritional intake problems include nutritional deficiencies and excesses, such as iron deficiency 
and nutritional excess, giving rise to a double burden of malnutrition. In fact, several programs and policies are already in 
place aimed at improving adolescent nutrition, including iron supplementation and obesity prevention programs in 
schools. Nonetheless, adolescent nutrition has not become a priority in the national development agenda.36 Therefore, 
nutrition education is important to solve this problem.48

We determined there were differences in hematological parameters including hemoglobin, MCH, MCV, and 
MCHC levels in our study population. The MCV and MCH values can identify iron deficiency in the body.49 This 
study shows that the average of MCV, MCH and MCHC values among respondents were below the standard levels. 
Low levels of MCH in this study could indicate iron deficiency anemia. MCV defines the size of the RBCs and is 
expressed as femtoliters (10–15; fL) or as cubic microns (µm3). The normal values for MCV are 87±7 fL. 
Additionally, MCH quantifies the amount of hemoglobin per RBC. The normal values for MCH are 29±2 picograms 
(pg) per cell, moreover MCHC indicates the amount of hemoglobin per unit volume. The normal values for MCHC are 
34±2 g/dL.8

In our study, we found that protein intake was significantly associated with anemia. Adequate protein intake may 
be related to the prevalence of IDA observed in this study. The possible reason could be that proteins contribute to 
hemoglobin synthesis. This finding was in agreement with the finding which is reported by a study done in Japan that 
protein intake may reduce iron deficiency among females.50 This result is supported by Indonesia Baseline Health 
Research, that adolescents in Indonesia consume fewer vegetables, where vegetables are a source of protein.

Study Limitations
One limitation of this study is that no laboratory tests were conducted for thalassemia, which is one of the causes of 
microcytic anemia. In addition, we did not explore the contraceptive history of adult women.

Conclusion
According to the WHO, the prevalence of iron deficiency anemia in this study represents a mild public health problem. 
Based on the hemoglobin level, it can be classified as moderate anemia in adolescents and mild anemia in adults. The 
difference in average hemoglobin in adults and adolescents is that the during the adolescent growth period, the body 
requires sufficient iron, and the adult education level is quite good. Low levels of MCH indicate iron deficiency anemia. 
Most participants were not stunted in growth and had average weight. Sufficient protein intake did not prevent anemia 
due to macronutrient and micronutrient intake. We recommend that nutrition education is a crucial preventative strategy 
for IDA.
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