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ABSTRACT 

Adolescents experience physiological and psychological growth to establish the basis for maturity. The 

biological well-being of adolescents requires improved nutrition. Intake of foods rich in micronutrients such as 

iron, zinc, and vitamin A, which are relevant to supporting biological metamorphosis in adolescents, can 

influence growth and well-being. The aim of this study is to holistically identify the main risk factors affecting 

adolescents that contribute to anemia in developing country developing.A systematic review was conducted 

following the guidelines provided by the Preferred Reporting Items for Systematic Reviews and Meta-Analysis 

(PRISMA). The current review defines adolescents as individuals ranging in age from 10 to 19 years. A total of 

2,252 articles were retrieved from the database, of which 618 duplicates were removed and 1,492 records were 

issued after filtering by title and abstract. 142 articles were fully assessed for notability, and 127 articles were 

also excluded based on inclusion and exclusion criteria. Finally, 15 studies were included in the systematic 

review. The review showed that food intake practices, parasite infections, menstruation, the increasing age of 

adolescent girls, and the low educational status of guardians are the main risk factors for iron deficiency anemia 

among adolescents in most developing countries. 
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INTRODUCTION 

Adolescents experience physiological and psychological growth that sets the foundation for 

maturity. The biological well-being of adolescents requires improved nutrition. (Amirul Fitri 

Rahim et al., 2021). The intake of foods rich in micronutrients such as iron, zinc, and vitamin 

A relevant to supporting biological metamorphosis in adolescents can affect their growth and 

well-being. (Sarkar et al., 2021; Trushna et al., 2024). The majority of teenagers usually skip 

breakfast, fruits, vegetables, and milk every day, reducing their food intake (Said & Shaab 

Alibrahim, 2022; Sk & Banerjee, 2021). Adolescents with such dietary practices show 

deficiencies in micronutrients such as iron, calcium, zinc, folic acid, and vitamins A, D, and C 

(Ayoub et al., 2022; Leppäniemi et al., 2023). Tese deficiency exposes teens to enduring 

nutrition and health vulnerabilities. 

Iron, folate, and vitamin B12 deficiencies contribute to nutritional anemia in adolescents 

(Garcia-Casal et al., 2023; Shahadat Khan et al., 2022). Among the different types of 

nutritional anemia, iron deficiency anemia is the most common (Khan et al., 2023; Ranjan et 
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al., 2018; Takeshima et al., 2023). Iron deficiency anemia (IDA) is measured by indicators 

such as hemoglobin, serum ferritin, transferrin receptors, saturation/total transferrin iron 

binding capacity, and zinc protoporphyrin (Pfeiffer & Looker, 2017; S. Lynch, 2010). Anemia 

is largely defined as low hemoglobin levels in blood or hemoglobin less than 120 g/l in 

adolescents(De Benoist et al., 2008). 

Statistics show that about 30–35% of the world's population suffers from iron deficiency 

anemia, which affects about 47.5% of people living in Africa (Garcia-Casal et al., 2023; 

Laelago et al., 2023). The populations most at risk of iron deficiency anemia are children less 

than FVE years old, adolescents, women of reproductive age, pregnant women, and nursing 

mothers(Abera et al., 2023). 

To ameliorate the prevalence and consequences of iron deficiency anemia in adolescents, a 

review study recommends identifying local risk factors for iron deficiency anemia to aid in 

effective management and prevention (Chilot et al., 2023). Predictors of iron deficiency 

anemia among adolescents have been reported by different studies in several countries 

(Adokorach et al., 2024; Jung et al., 2023; Zhu et al., 2021). In developing countries, risk 

factors for IDA include, but are not limited to, malaria, worm infestations, low dietary iron 

intake, micronutrient deficiencies, human immunodeficiency viruses, and congenital 

abnormalities (Obeagu, 2023). Various contributing factors to IDA reported by many studies 

negatively impact adolescent health (Abu-Baker et al., 2021). Due to this, several 

interventions have failed to reduce the high prevalence of IDA among adolescents in the long 

term (Sharma et al., 2024). 

Iron deficiency anemia negatively impacts the educational and economic well-being of 

adolescents (Lukovac et al., 2024). It has been associated with stunting, wasting, underweight, 

poor cognitive function, low physical activity, and attention deficit hyperactivity disorder in 

adolescents (Anie et al., 2006; Jáuregui-Lobera, 2014; Mikki et al., 2011; Mousa, Higazi, 

Saleh, et al., 2016; Soman et al., 2017; YILMAZ et al., 2023). Iron deficiency anemia is now 

recognized as the leading cause of disability-adjusted life years in adolescents (Hanifiha et al., 

2022). The aim of this study was to holistically identify the major risk factors affecting 

adolescents that contribute to anemia among adolescents living in developing countries. 

 

METHOD 

This is a systematic review conducted following the guidelines provided by the Preferred 

Reporting Items for Systematic Review and Metaanalysis (PRISMA) (Moher et al., 2010). 

The current review defines teens as individuals with ages ranging from 10 to 19 years ranging 

from 2014 to 2023. The list of developing countries under consideration is based on the 

classification of countries by the United Nations Children's Fund (Anthony & UNICEF., 

2011). A comprehensive search of articles published from January 1990 to December 2020 

was sourced from Google Scholar, PubMed, Scopus, Science Direct, and the Cochrane 

Library. Search terms used either singly or in combination include risk factors for anemia, 

iron deficiency anemia, determinants of anemia, predictors of anemia, anemia in adolescents, 

low hemoglobin, anemia, and adolescents. 

 
The Te review focused on studies with the primary goal of identifying risk factors for iron 

deficiency anemia (IDA) among adolescents living in developing countries. Studies conducted among 
adolescents without underlying health conditions were included. Studies were conducted among 
adolescents with pregnancy, breastfeeding, sickle cell, genetic hemoglobin, or underlying conditions, 
mixed age groups, and other forms of anemia excluded. Studies with inaccessible full articles, non-
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English-written articles, and articles published before 1990 are also excluded. The results assessed in 
this review are risk factors for iron deficiency anemia among adolescents. The primary outcome was 
risk factors directly related to adolescents that contribute to iron deficiency anemia. Secondary 
outcomes are risk factors indirectly associated with adolescents, leading to iron deficiency anemia. 
The main information from each study is extracted by one researcher. Key information for this 
review includes: author, country, year, gender, age, sample size, and risk factors for iron deficiency 

anemia. A total of 2,252 articles were taken from the database, 618 duplicates were removed 

and 1,492 records were excluded after filtering based on titles and abstracts, 142 articles were 

fully assessed for notability, and 127 articles were also excluded based on inclusion and 

exclusion criteria. Finally, 15 studies were included in the review. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS 

Study Characteristics  

All studies included in this review were cross-sectional and were published between 1990 and 

2020. Five studies were conducted in Ethiopia (Fage et al., 2020; Gebreyesus et al., 2019; 

Regasa & Haidar, 2019; Shaka & Wondimagegne, 2018); four studies were also conducted in 

India (Agrawal et al., 2018; Kaur et al., n.d.; Thomas et al., 2015); two studies were 

conducted in Kenya (Leenstra et al., 2004; Nelima, 2015); and one study was conducted in 

Ghana (Wiafe et al., 2020), Mesir (Bendary et al., 2023), Nepal (Chalise et al., 2018), and Iran 

(Ramzi et al., 2011). Only two of the studies had national representation (Chalise et al., 2018; 

Wiafe et al., 2020). Eight of the studies recruited adolescent girls exclusively, and seven of 

the studies recruited adolescents of mixed sex. It has sample sizes ranging from 137 to 2,032. 

Participants were aged 10–19 years. 

 

Study Quality Assessment 

Study quality assessment using quality control checklists. All studies were cross-sectional, 

and attributes from the quality criteria checklist were modified for maximum use in 

assessment. Attributes such as "comparable study group" and "blinding use" do not apply to 

assessments from studies. All studies had positive quality ratings. 
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Factors Related to Adolescent Iron Decience Anemia 

Various studies assess the factors that contribute to iron deficiency anemia among adolescents 

in developing countries. For this review, factors have been grouped into direct factors: dietary 

intake practices, malaria infection, worm infestations, adolescent girls, blood loss, and 

indirect factors: educational status, socioeconomic status, rural areas, family size, religion, 

and walking barefoot. 

 

Food Intake Practices.  

Ten studies assessed the association between iron deficiency anemia and dietary intake 

practices among adolescents. The study showed that vegetarian dietary practices increase the 

likelihood of anemia among adolescents (Agrawal et al., 2018; Kaur et al., n.d.; Thomas et al., 

2015). report that vegetarian adolescents have a higher likelihood of anemia than those who 

consume a mixed diet (OR = 8.5, 95% CI = 5.7–12.8). In another cross-sectional study, 

vegetarian adolescents had a 4.4% greater chance of becoming anemic than their peers who 

did not practice vegetarianism (Thomas et al., 2015). Two studies reported dietary diversity. 

Studies document that low dietary diversity significantly increases the risk of adolescents 

(AOR = 3.57, 95% CI: 1.88–6.75) (Fentie et al., 2020) and adults (AOR = 2.33, 95% CI: 1.2-

4.86) (Fage et al., 2020) becoming anemic. Furthermore, low dietary iron intake significantly 

increased anemia among adolescents (Kaur et al., n.d.; Nelima, 2015). Two studies reported 

skipping meals and meal frequency (Shaka & Wondimagegne, 2018; Wiafe et al., 2020). 

Teens who skip meals and have a low frequency of eating have a high chance of becoming 

anemic. One study among adolescents in Ghana showed that snacking was not significantly 

associated with anemia (1 = 0.484, p > 0.05) (Wiafe et al., 2020). 

 

Parasitic infections 

Six studies reported parasitic infections. Malaria and worm infestations, specifically 

Schistosomiasis and Ova ascaris, were common parasitic infections found among adolescent 

girls in the studies included in this review. Five studies showed that worm infestation 

significantly increased the likelihood of anemia incidence in adolescents (Nelima, 2015; 

Ramzi et al., 2011; Thomas et al., 2015). One cross-sectional study reported that malaria 

significantly increased the likelihood of anemia in adolescents (OR = 3.68, 95% CI: 1.69–

7.98) (Nelima, 2015). 

 

Teenage Girls 

Eight studies reported an association between adolescent girls and anemia (Chalise et al., 

2018; Fage et al., 2020; Fentie et al., 2020; Nelima, 2015). Studies show significant and 

higher chances of adolescent girls having anemia. Four out of eight studies showed that older 

adolescents had a higher likelihood of anemia (As et al., n.d.; Chalise et al., 2018; Nelima, 

2015; Regasa & Haidar, 2019). 

 

Blood Loss/Menstruation 

Five studies (Fentie et al., 2020; Leenstra et al., 2004; Ramzan et al., 2023; Regasa & Haidar, 

2019) assessed the relationship between anemia and menstruation. A review of VE studies 

shows that excessive bleeding during menstruation significantly increases the likelihood of 

anemia (Fentie et al., 2020; Nelima, 2015). According to (Fentie et al., 2020), adolescent girls 

who bleed for more than 5 days have an increased risk (AOR = 2.25, 95% CI: 1.17–4.33) of 

being anemic (Regasa & Haidar, 2019) reporting menstruation to be a statistically significant 

risk factor for anemia in adolescents. However, (Ramzan et al., 2023) did not find a 

significant link between menstruation and anemia in adolescents. 
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Education Status 

Among four studies that reported education status as a risk factor for anemia, three showed 

that maternal education was a major determinant. El Sahn et al. reported that the risk of 

anemia increased significantly with decreasing education level (OR = 3.5, 95% CI: 10.90–

6.32). Adolescents with education up to the junior high school level or lower were found to 

have an increased likelihood of becoming anemic. 

 

Socioeconomic Status 

The REE study assessed the relationship between socioeconomic status and anemia. Results 

show that low socioeconomic status increases the likelihood of anemia in adolescents 

(Agrawal et al., 2018; Fentie et al., 2020). All studies found adolescents with low 

socioeconomic backgrounds had a greater likelihood of becoming anemic (OR = 2.16, 95% 

CI: 1.17–4.33; OR = 2.86, 95% CI: 1.16–7.04; OR = 1.4, 95% CI: 1.13–1.8 Fentie et al;  

Agrawal et al; dan El Sahn et al. 

 

Rural areas 

Two studies reported anemia in rural areas (Regasa & Haidar, 2019; Shaka & 

Wondimagegne, 2018). Study E shows that adolescents living in rural areas have an increased 

risk of anemia. Regasa and Haidar found that the odds were statistically significant. 

 

Family Size 

Two studies assessed the association between family size and anemia (Ramzi et al., 2011; 

Shaka & Wondimagegne, 2018). Studies show that large family size increases the likelihood 

of anemia (Ramzi et al., 2011), showing a significant association, while Shaka and 

Wondimagegne (2018) show the opposite. 

 

Religion  

Only one study investigated the relationship between religion and anemia. However, the 

results showed no religious significance for anemia among adolescents (Agrawal et al., 2018). 

 

Walking Barefoot 

Only one study reported that adolescents who walked barefoot had a higher chance of 

developing anemia(Chalise et al., 2018). According to the authors, adolescents who walked 

barefoot had a 1.78 chance of developing anemia (AOR = 1.78, 95% CI: 1.08, 2.94). 

 

DISCUSSION 

The prevalence of anemia among adolescents is a public health concern, although the 

application of interventions varies. The management and prevention of iron deficiency anemia 

is complex, suggesting that different factors contribute to IDA in different geographic 

settings. The study assessed the risk of iron deficiency anemia among adolescents in 

developing countries. A risk factor for iron deficiency anemia among adolescents is 

conglomerate. However, dietary intake practices, low educational status, parasitic infections, 

older adolescent girls, menstruation, and low socioeconomic status are major risk factors 

predisposing adolescents to iron deficiency anemia. 

 

Food Intake Practices 

Adolescents prefer to explore their dietary environment and, thus, consume foods that are 

pleasing to the eye with little or no consideration of the nutrients needed for their growth and 

well-being. Most teens binge on junk food due to a neglect of nutritious diets (Imoisili et al., 

2020). These poor food choices affect nutrient needs, leading to micronutrient deficiencies, 
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especially anemia. The negative influence of IDA on learning, scholastic performance, and 

achievement among adolescents contributes to dropout rates (Bahrami et al., 2020; Mousa, 

Higazi, & Ali, 2016). Adolescents with low educational status cannot acquire employable 

skills, thus affecting their economic status (Stryzhak, 2020). Unskilled labor pays less because 

guardians cannot provide their children with a good education and also meet their nutritional 

needs. These teens also become mothers of children with iron deficiency anemia to perpetuate 

the cycle of anemic consequences. In this review, most studies found that vegetarian dietary 

practices increased the risk of anemia among adolescents (Agrawal et al., 2018; Kaur et al., 

n.d.; Thomas et al., 2015). Inadequate dietary iron intake (Kaur et al., n.d.; Nelima, 2015) and 

low dietary diversity (Fage et al., 2020; Fentie et al., 2020) came second in contributing to 

IDA among adolescents. Most rich in iron are expensive food sources in developing countries 

(Mwangi et al., 2017). Other dietary intake practices, such as skipping meals, lower meal 

frequency, lower food diversity, household food insecurity, and snacking, also increase the 

risk of IDA among adolescents. Poor nutrition has become a major risk factor for IDA among 

adolescents. (Kanodia et al., 2016; Thomas et al., 2015). 

 

Teenage Girl 

Our review shows that adolescent girls have a higher risk of developing iron deficiency 

anemia, especially older girls. It is thus not surprising that eight of the twelve studies focused 

on adolescent girls (As et al., n.d.; Fentie et al., 2020; Gebreyesus et al., 2019; Regasa & 

Haidar, 2019). Older girls may prefer eating out, skipping meals, and dieting to maintain a 

certain body curvature, making them more susceptible to IDA. Most guardians have less 

control over older teenage girls' food intake. Fear of weight gain and low nutritional 

knowledge influence adolescent eating habits and contribute to IDA (Balcı et al., 2012; Banna 

et al., 2016). Menstruation and childbearing have increased the chances of anemia in older 

adolescents. A national study in Namibia, Malawi, Zimbabwe, and Mozambique showed that 

anemic mothers had a higher chance of giving birth to children with low hemoglobin levels 

(Ntenda et al., 2018). 

 

Worm infestation 

The prevalence of worm infestations is estimated to be around 1.5 billion, with the majority of 

populations from sub-Saharan Africa, the Americas, China, and East Asia (Assari, 2018). 

Roundworms (Ascaris lumbricoides), whipworms (Trichuris trichiura), hookworms (Necator 

americanus and Ancylostoma duodenale), and other worms have been implicated in anemia 

by causing gastrointestinal blood loss, poor nutrient absorption, inhibition or suppression of 

appetite, and infection, which is common among adolescents (Lazarte et al., 2015; Thomas et 

al., 2015). 

 

Guardian Education 

Low educational status of guardians, especially mothers, has been associated with a high risk 

of anemia in adolescents in a variety of settings and studies (Agrawal et al., 2018; Upadhye & 

Upadhye, 2017). Mothers with limited formal education may not be able to read and 

understand food labels. The level of nutritional knowledge of the mother is very important 

because she is the main kitchen person in most homes in terms of food preparation, dietary 

choices, and family intake. The educational status of mothers has been shown in the normal 

hemoglobin levels of children (Amugsi, 2020). Fathers and adolescents' education levels 

rarely cause iron deficiency anemia in our target group. 
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Socioeconomic Status 

Higher maternal education and employment status reduce the likelihood of iron deficiency 

anemia in children (Ojoniyi et al., 2019). Guardians with low educational status have low-

skilled jobs with poor wages (Assari, 2018). Low socioeconomic status as unemployment 

affects household purchasing power. Teenagers rely heavily on guardians or parents for their 

financial and dietary needs. Households with low socioeconomic status face risks of food 

insecurity, low dietary diversity, and inadequate food intake, which pose health risks. 

 

Strengths and Limitations 

This study provides an overview of the risk factors for iron deficiency anemia among 

adolescents in developing countries. The sample size of most studies was not nationally 

representative, and adolescent girls were the target for most studies. Therefore, the results 

cannot be generalized. 

 

CONCLUSION 

Reviews show that dietary intake practices, parasitic infections, menstruation, an increase in 

adolescent girls, and low guardian education status are major risk factors for iron deficiency 

anemia among adolescents in most developing countries. 

 

REFERENCES 

Abera, M., Workicho, A., Berhane, M., Hiko, D., Ali, R., Zinab, B., Haileamlak, A., & Fall, 

C. (2023). A systematic review and meta-analysis of adolescent nutrition in Ethiopia: 

Transforming adolescent lives through nutrition (TALENT) initiative. PLoS ONE, 18(4 

April). https://doi.org/10.1371/journal.pone.0280784 

Abu-Baker, N. N., Eyadat, A. M., & Khamaiseh, A. M. (2021). The impact of nutrition 

education on knowledge, attitude, and practice regarding iron deficiency anemia among 

female adolescent students in Jordan. Heliyon, 7(2). 

https://doi.org/10.1016/j.heliyon.2021.e06348 

Adokorach, G., Oyet, S. M., Muggaga, C., & Obai, G. (2024). Dietary Quality and 

Micronutrient Adequacy, Iron Deciency Anaemia and their Associated Factors among 

Adolescent Students in Acholi Sub-region of Uganda. https://doi.org/10.21203/rs.3.rs-

3969902/v1 

Agrawal, A., Shetty, A., & Jacob, G. P. (2018). Ka-math A. Anaemia among Adolescents in a 

Coastal District of India. In National Journal of Community Medicine│Volume (Vol. 9, 

Issue 6). www.njcmindia.org 

Amirul Fitri Rahim, M. A., Bakhtiar Munajat, M., Wahid, W., Diyana Dian, N., Ikhwan 

Mukmin Seri Rakna, M., Ghazali, N., Wanie Hassan, N., S Divis, P. C., Nadia Lubis, I. 

D., & Raq Mohd Kasri, M. (2021). Anaemia Prevalence, Severity and Associated Risk 

Factors Among Indigenous Temiar Orang Asli Community in Kelantan, Peninsular 

Malaysia. https://doi.org/10.21203/rs.3.rs-709980/v1 

Amugsi, D. A. (2020). Determinants of normal haemoglobin concentration among children in 

Ghana: a positive deviance analysis of nationally representative cross-sectional survey 

data. Scientific Reports, 10(1). https://doi.org/10.1038/s41598-020-64072-7 

Anie, Y., Kurniawan, I., Muslimatun, S., Achadi, E. L., & Sastroamidjojo, S. (2006). 

Anaemia and iron deficiency anaemia among young adolescent girls from peri urban 

coastal area of Indonesia. In Asia Pac J Clin Nutr (Vol. 15, Issue 3). www.gizi.net 



Indonesian Journal of  Global Health Research, Vol 6 No 3, June 2024 

1350 

Anthony, David., & UNICEF. (2011). Adolescence : an age of opportunity. United Nations 

Children’s Fund. 

As, A., Pr, M., Aw, F., Jv, D., Lj, T., & Affiliations. (n.d.). Prevalence of iron deficiency 

anaemia and risk factors in 1,010 adolescent girls from rural Maharashtra, India: a 

cross-sectional survey. 

Assari, S. (2018). Parental education better helps white than black families escape poverty: 

National survey of children’s health. In Economies (Vol. 6, Issue 2). MDPI 

Multidisciplinary Digital Publishing Institute. 

https://doi.org/10.3390/economies6020030 

Ayoub, J., Leppäniemi, H., Al-Jawaldeh, A., Taktouk, M., & Abul-Fadl, A. (2022). Nutrition 

and lifestyle recommendations for school-aged children and adolescents in the Eastern 

Mediterranean Region: an advocacy guide. 

Bahrami, A., Khorasanchi, Z., Tayefi, M., Avan, A., Seifi, N., Tavakoly Sany, S. B., Ferns, G. 

A., Bahrami-Taghanaki, H., & Ghayour-Mobarhan, M. (2020). Anemia is associated 

with cognitive impairment in adolescent girls: A cross-sectional survey. Applied 

Neuropsychology: Child, 9(2), 165–171. 

https://doi.org/10.1080/21622965.2018.1550405 

Balcı, Y. I., Karabulut, A., Gürses, D., İbrahim, ;, & Çövüt, E. (2012). Prevalence and Risk 

Factors of Anemia among Adolescents in Denizli, Turkey. In Iranian Journal of 

Pediatrics (Vol. 22, Issue 1). 

Banna, J. C., Buchthal, O. V., Delormier, T., Creed-Kanashiro, H. M., & Penny, M. E. (2016). 

Influences on eating: A qualitative study of adolescents in a periurban area in Lima, 

Peru. BMC Public Health, 16(1). https://doi.org/10.1186/s12889-016-2724-7 

Bendary, A., Hassanein, M., Bendary, M., Smman, A., Hassanin, A., & Elwany, M. (2023). 

The predictive value of precipitating factors on clinical outcomes in hospitalized 

patients with decompensated heart failure: insights from the Egyptian cohort in the 

European Society of Cardiology Heart Failure long-term registry. Egyptian Heart 

Journal, 75(1). https://doi.org/10.1186/s43044-023-00342-9 

Chalise, B., Aryal, K. K., Mehta, R. K., Dhimal, M., Sapkota, F., Mehata, S., Karki, K. B., 

Madjdian, D., Patton, G., & Sawyer, S. (2018). Prevalence and correlates of anemia 

among adolescents in Nepal: Findings from a nationally representative cross-sectional 

survey. PLoS ONE, 13(12). https://doi.org/10.1371/journal.pone.0208878 

Chilot, D., Aragaw, F. M., Belay, D. G., Asratie, M. H., Bicha, M. M., & Alem, A. Z. (2023). 

Anaemia among lactating and non-lactating women in low-income and middle-income 

countries: A comparative cross-sectional study. BMJ Open, 13(5). 

https://doi.org/10.1136/bmjopen-2022-069851 

De Benoist, Bruno., World Health Organization., & Centers for Disease Control and 

Prevention (U.S.). (2008). Worldwide prevalence of anaemia 1993-2005 of : WHO 

Global Database of anaemia. World Health Organization. 

Delisle, H., & World Health Organization. (2005). Nutrition in adolescence : issues and 

challenges for the health sector : issues in adolescent health and development. WHO. 



Indonesian Journal of  Global Health Research, Vol 6 No 3, June 2024 

1351 

Fage, S. G., Egata, G., Dessie, Y., Kumsa, F. A., & Mizana, B. A. (2020). Anemia among 

School Adolescents in Haramaya Town, Eastern Ethiopia: Cross-Sectional Study. 

Nutrition and Metabolic Insights, 13. https://doi.org/10.1177/1178638820953131 

Fentie, K., Wakayo, T., & Gizaw, G. (2020). Prevalence of Anemia and Associated Factors 

among Secondary School Adolescent Girls in Jimma Town, Oromia Regional State, 

Southwest Ethiopia. Anemia, 2020. https://doi.org/10.1155/2020/5043646 

Garcia-Casal, M. N., Dary, O., Jefferds, M. E., & Pasricha, S. R. (2023). Diagnosing anemia: 

Challenges selecting methods, addressing underlying causes, and implementing actions 

at the public health level. In Annals of the New York Academy of Sciences (Vol. 1524, 

Issue 1, pp. 37–50). NLM (Medline). https://doi.org/10.1111/nyas.14996 

Gebreyesus, S. H., Endris, B. S., Beyene, G. T., Farah, A. M., Elias, F., & Bekele, H. N. 

(2019). Anaemia among adolescent girls in three districts in Ethiopia. BMC Public 

Health, 19(1). https://doi.org/10.1186/s12889-019-6422-0 

Hanifiha, M., Ghanbari, A., Keykhaei, M., Moghaddam, S. S., Rezaei, N., Zanous, M. P., 

Yoosefi, M., Ghasemi, E., Rezaei, N., Shahin, S., Rashidi, M. M., Ghamari, A., 

Haghshenas, R., Kompani, F., & Farzadfar, F. (2022). Global, regional, and national 

burden and quality of care index in children and adolescents: A systematic analysis for 

the global burden of disease study 1990–2017. PLoS ONE, 17(4 April). 

https://doi.org/10.1371/journal.pone.0267596 

Humana Dietética, N. (2014). Revista Española de Spanish Journal of Human Nutrition and 

Dietetics O R I G I N A L. In Rev Esp Nutr Hum Diet (Vol. 18, Issue 3). 

http://medicine. 

Imoisili, O. E., Park, S., Lundeen, E. A., Yaroch, A. L., & Blanck, H. M. (2020). Daily 

Adolescent Sugar-Sweetened Beverage Intake Is Associated With Select Adolescent, 

Not Parent, Attitudes About Limiting Sugary Drink and Junk Food Intake. American 

Journal of Health Promotion, 34(1), 76–82. https://doi.org/10.1177/0890117119868382 

Jáuregui-Lobera, I. (2014). Iron deficiency and cognitive functions. In Neuropsychiatric 

Disease and Treatment (Vol. 10, pp. 2087–2095). Dove Medical Press Ltd. 

https://doi.org/10.2147/NDT.S72491 

Jung, S., Shin, J., & Lee, M. (2023). The Health and Nutritional Status of Children (10–18 

years) Belonging to Food Insecure Households: The Korea National Health and 

Nutrition Examination Survey (2012–2019). International Journal of Environmental 

Research and Public Health, 20(17). https://doi.org/10.3390/ijerph20176695 

Kanodia, P., Bhatta, M., Singh, R. R., Bhatta, N. K., & Shah, G. S. (2016). A study of anemia 

among adolescent girls in eastern part of Nepal. Journal of College of Medical Sciences-

Nepal, 12(1), 19–22. https://doi.org/10.3126/jcmsn.v12i1.14683 

Kaur, S., Deshmukh, P. R., & Garg, B. S. (n.d.). Epidemiological Correlates of Nutritional 

Anemia in Adolescent Girls of Rural Wardha. In Indian Journal of Community 

Medicine (Vol. 31, Issue 4). http://journals.lww.com/ijcm 

Khan, A., Muhammad, L., Inayatullah, Ali, S., Abdulhaq, A., & Rahman, Z. (2023). Efficacy 

of Ferrous Bis-Glycinate versus Ferrous Sulphate in Children with Iron Deficiency 



Indonesian Journal of  Global Health Research, Vol 6 No 3, June 2024 

1352 

Anemia. Pakistan Journal of Health Sciences, 39–43. 

https://doi.org/10.54393/pjhs.v4i11.1128 

Laelago, F., Paulos, W., & Halala Handiso, Y. (2023). Prevalence and predictors of iron 

deficiency anemia among pregnant women in Bolosso Bomibe district, Wolaita Zone, 

Southern Ethiopia Community-based cross-sectional study. Cogent Public Health, 

10(1). https://doi.org/10.1080/27707571.2023.2183562 

Lazarte, C. E., Soto, A., Alvarez, L., Bergenståhl, B., Medrano, N., & Granfeldt, Y. (2015). 

Nutritional Status of Children with Intestinal Parasites from a Tropical Area of Bolivia, 

Emphasis on Zinc and Iron Status. Food and Nutrition Sciences, 06(04), 399–411. 

https://doi.org/10.4236/fns.2015.64041 

Leenstra, T., Kariuki, S. K., Kurtis, J. D., Oloo, A. J., Kager, P. A., & ter Kuile, F. O. (2004). 

Prevalence and severity of anemia and iron deficiency: Cross-sectional studies in 

adolescent schoolgirls in western Kenya. European Journal of Clinical Nutrition, 58(4), 

681–691. https://doi.org/10.1038/sj.ejcn.1601865 

Leppäniemi, H., Ibrahim, E., Abbass, M. M. S., Borghi, E., Flores-Urrutia, M. C., Dominguez 

Muriel, E., Gatica-Domínguez, G., Kumapley, R., Hammerich, A., & Al-Jawaldeh, A. 

(2023). Nutrition Profile for Countries of the Eastern Mediterranean Region with 

Different Income Levels: An Analytical Review. In Children (Vol. 10, Issue 2). MDPI. 

https://doi.org/10.3390/children10020236 

Lukovac, T., Hil, O. A., Popović, M., Savić, T., Pavlović, A. M., & Pavlović, D. (2024). 

Serum levels of glucose, thyroid stimulating hormone, and free thyroxine in boys 

diagnosed with attention deficit hyperactivity disorder: a cross-sectional pilot study. 

BMC Neurology, 24(1). https://doi.org/10.1186/s12883-024-03563-w 

Mikki, N., Abdul-Rahim, H. F., Stigum, H., & Holmboe-Ottesen, G. (2011). Anaemia 

prevalence and associated sociodemographic and dietary factors among Palestinian 

adolescents in the West Bank  (Vol. 17, Issue 3). 

Moher, D., Liberati, A., Tetzlaff, J., & Altman, D. G. (2010). Preferred reporting items for 

systematic reviews and meta-analyses: The PRISMA statement. International Journal 

of Surgery, 8(5), 336–341. https://doi.org/10.1016/j.ijsu.2010.02.007 

Mousa, S. O., Higazi, A., & Ali, H. (2016). Article in Mental Health in Family Medicine. In 

Mental Health in Family Medicine (Vol. 12). 

https://www.researchgate.net/publication/315910299 

Mousa, S. O., Higazi, A., Saleh, S. M., & Ali, H. (2016). Cognitive Function and School 

Achievement in Adolescent Egyptian Girls with Iron Deficiency and Iron Deficiency 

Anaemia Subjects and Methods Subject selection. In Mental Health in Family Medicine 

(Vol. 12). https://www.researchgate.net/publication/315910299 

Mwangi, M. N., Phiri, K. S., Abkari, A., Gbané, M., Bourdet-Sicard, R., Braesco, V. A., 

Zimmermann, M. B., & Prentice, A. M. (2017). Iron for Africa-report of an expert 

workshop. Nutrients, 9(6). https://doi.org/10.3390/nu9060576 

Nelima, D. (2015). Prevalence and Determinants of Anaemia among Adolescent Girls in 

Secondary Schools in Yala Division Siaya District, Kenya. Universal Journal of Food 

and Nutrition Science, 3(1), 1–9. https://doi.org/10.13189/ujfns.2015.030101 



Indonesian Journal of  Global Health Research, Vol 6 No 3, June 2024 

1353 

Ntenda, P. A. M., Nkoka, O., Bass, P., & Senghore, T. (2018). Maternal anemia is a potential 

risk factor for anemia in children aged 6-59 months in Southern Africa: A multilevel 

analysis. BMC Public Health, 18(1). https://doi.org/10.1186/s12889-018-5568-5 

Obeagu, E. I. (2023). An update on Iron deficiency anaemia among children with congenital 

heart disease. https://doi.org/10.22192/ijcrcps 

Ojoniyi, O. O., Odimegwu, C. O., Olamijuwon, E. O., & Akinyemi, J. O. (2019). Does 

education offset the effect of maternal disadvantage on childhood anaemia in Tanzania? 

Evidence from a nationally representative cross-sectional study. BMC Pediatrics, 19(1). 

https://doi.org/10.1186/s12887-019-1465-z 

Pfeiffer, C. M., & Looker, A. C. (2017). Laboratory methodologies for indicators of iron 

status: strengths, limitations, and analytical challenges. Am J Clin Nutr, 106, 1606–

1620. https://doi.org/10.3945/ajcn 

Ramzan, H., Manzoor, F., & Oneeb, M. (2023). Current status of insecticide resistance and its 

underlying mechanisms in Aedes aegypti (L.) in Punjab, Pakistan. Journal of Vector 

Borne Diseases, 60(1), 57–64. https://doi.org/10.4103/0972-9062.353250 

Ramzi, M., Haghpanah, S., Malekmakan, L., Cohan, N., Baseri, A., Alamdari, A., & Zare, N. 

(2011). Anemia and Iron Deficiency in Adolescent School Girls in Kavar Urban Area, 

Southern Iran. In Iran Red Crescent Med J (Vol. 13, Issue 2). 

Ranjan, R., Sahu, U. P., & Chaudhary, A. K. (2018). Iron, Vitamin B12 And Folate 

Deficiency In Adolescents Havingnutritional Anaemia : A Hospital Based Study. IOSR 

Journal of Dental and Medical Sciences (IOSR-JDMS) e-ISSN, 17, 15–17. 

https://doi.org/10.9790/0853-1703151517 

Regasa, R. T., & Haidar, J. A. (2019). Anemia and its determinant of in-school adolescent 

girls from rural Ethiopia: A school based cross-sectional study. BMC Women’s Health, 

19(1). https://doi.org/10.1186/s12905-019-0791-5 

S. Lynch. (2010). Priorities in the Assessment of VitAmin A And iron stAtus in PoPulAtions 

WHO Library Cataloguing-in-Publication Data Report: priorities in the assessment of 

vitamin A and iron status and in populations. 

http://www.who.int/about/licensing/copyright_form/en/index.html 

Said, M. A., & Shaab Alibrahim, M. (2022). Physical activity, sedentary behaviors, and 

breakfast eating as factors influencing BMI in Saudi students, aged 10 to 15 years. 

Annals of Medicine, 54(1), 1459–1472. https://doi.org/10.1080/07853890.2022.2077429 

Sarkar, P., Mitra, S., & Basu, R. (2021). Food consumption patterns of the urban adult 

population in the field practice area of a teaching hospital in Kolkata, using food 

frequency questionnaire. Journal of Family Medicine and Primary Care, 10(9), 3395. 

https://doi.org/10.4103/jfmpc.jfmpc_431_21 

Shahadat Khan, R., Bader Ul Ain, H., Tufail, T., Imran, M., Imran, S., Siddique khan, S., 

Siddique, R., Rasool, F., Ahmad, S., & Rehman, H.-U. (2022). Undernutrition with 

Special Reference to Iron-deficiency Anemia in Reproductive Age Group Females in 

Pakistan. Pakistan BioMedical Journal, 21–28. https://doi.org/10.54393/pbmj.v5i5.412 



Indonesian Journal of  Global Health Research, Vol 6 No 3, June 2024 

1354 

Shaka, M. F., & Wondimagegne, Y. A. (2018). Anemia, a moderate public health concern 

among adolescents in South Ethiopia. PLoS ONE, 13(7). 

https://doi.org/10.1371/journal.pone.0191467 

Sharma, J., Devanathan, S., Sengupta, A., & Rajeshwari, P. N. (2024). Assessing the 

prevalence of iron deficiency anemia and risk factors among children and women: A 

case study of rural Uttar Pradesh. Clinical Epidemiology and Global Health, 26. 

https://doi.org/10.1016/j.cegh.2024.101545 

Sk, R., & Banerjee, A. (2021). Nutritional status and its concomitant factors among pre-

school children in Malda, India: A micro-level study using a multilevel approach. 

https://doi.org/10.21203/rs.3.rs-100627/v1 

Soman, S. K., Areekal, B., Murali, A. J., & Varghese, R. G. (2017). Adolescent anaemia its 

prevalence and determinants: a cross-sectional study from south Kerala, India. 

International Journal Of Community Medicine And Public Health, 4(8), 2750. 

https://doi.org/10.18203/2394-6040.ijcmph20173318 

Stryzhak, O. (2020). The relationship between education, income, economic freedom and 

happiness. https://doi.org/10.1051/conf/20 

Takeshima, T., Ha, C., & Iwasaki, K. (2023). Estimation of the utilities of attributes of 

intravenous iron infusion treatment for patients with iron-deficiency anemia: a conjoint 

analysis in Japan. Journal of Medical Economics, 26(1), 84–94. 

https://doi.org/10.1080/13696998.2022.2158661 

Thomas, D., Chandra, J., Sharma, S., Jain, A., & Pemde, H. K. (2015). Determinants of 

Nutritional Anemia in Adolescents. In INDIAN PEDIATRICS (Vol. 867). 

Trushna, T., Yadav, V., Mandal, U. K., Diwan, V., Tiwari, R. R., Ahirwar, R., Raj, D., Rana, 

S., Surve, S. V., & Sabde, Y. D. (2024). A protocol for estimating health burden posed 

by early life exposure to ambient ne particulate matter and its heavy metal composition: 

A mother-child birth (ELitE) cohort from central India. https://doi.org/10.21203/rs.3.rs-

3969211/v1 

Upadhye, J. V., & Upadhye, J. J. (2017). Assessment of anaemia in adolescent girls. 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology, 

6(7), 3113. https://doi.org/10.18203/2320-1770.ijrcog20172944 

Wiafe, M. A., Apprey, C., & Annan, R. A. (2020). Patterns of Dietary Iron Intake, Iron 

Status, and Predictors of Haemoglobin Levels among Early Adolescents in a Rural 

Ghanaian District. Journal of Nutrition and Metabolism, 2020. 

https://doi.org/10.1155/2020/3183281 

YILMAZ, Y., TERZİ, H., & TAŞOVA, B. (2023). Executive functions and psychiatric 

disorders in adults with iron deficiency anemia. Cukurova Medical Journal, 48(2), 394–

401. https://doi.org/10.17826/cumj.1252790 

Zhu, Z., Sudfeld, C. R., Cheng, Y., Qi, Q., Li, S., Elhoumed, M., Yang, W., Chang, S., 

Dibley, M. J., Zeng, L., & Fawzi, W. W. (2021). Anemia and associated factors among 

adolescent girls and boys at 10–14 years in rural western China. BMC Public Health, 

21(1). https://doi.org/10.1186/s12889-021-10268-z. 

 


