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 One of the adverse effects of nutritional deficiency in adolescent girls 

was cognitive function disorders which tend to decrease their learning 

process. Therefore, this study analyzed the relationship between anemia, 

nutrition, socioeconomic status, and cognitive abilities in boarding 

school adolescent girls. This was a cross-sectional study with the 

purposive sampling method used to collect data from 110 girls aged 15-

18 years from February to March 2022. The inclusion criteria were the 

respondents who were not menstruating at the measurement time in 

accordance with the entire studies series. The Culture Fair Intelligence 

Test (CFIT) measured cognitive abilities. The Hemocue tool measured 

incidence of anemia based on hemoglobin levels. Data on nutritional 

status and socioeconomic were determined by BMI/U indicators, while 

socioeconomic data collected from education level, parents' employment 

and income were collected through questionnaires filled out directly by 

the respondents. The data analyzed using the Chi-Square and the 

Multiple Logistics Regression tests. The results showed that the average 

age of adolescent girls was 16 years old (47.3%) while the variables of 

anemia, mothers’ education, occupation, and parents' income 

significantly related to cognitive abilities at a significance of p<0.05. 

Meanwhile, the variables of nutritional status, fathers’ education, and 

occupation were insignificantly related to cognitive abilities (p>0.05). 

The Multiple Logistics Regression results showed that anemia is the 

most influential factor in adolescent girls' cognitive abilities in boarding 

schools at Gowa Regency. The incidence of anemia is the most 

influential variable on the cognitive abilities of adolescent girls at 

Boarding School, Gowa Regency. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Globally, 25%, 9%, and 16% of adolescent aged 13-18 years are short, thin, and overweight, respectively 
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with a quarter suffering from anemia [1]. Meanwhile, in Indonesia, about 1 in 4 adolescent girls experience 

anemia, and 1 in every 7 is overweight [2]. This means that the nutritional needs of adolescent girls' should 

be of great concern because, at that age, they experience rapid growth and development, which will impact 

adulthood. The factors that contribute to the triple burden of malnutrition among them include decreased 

physical activity both inside and outside school, eating disorders, consuming fast food, and poor dietary 

diversity [3]. In addition, girls are also at a higher risk of anemia than boys because they menstruate 

monthly, leading to an increase in iron loss [4]. 

 

One of the impacts of nutritional deficiency is cognitive function disorders, which affect the learning 

process [5]. Malnutrition is considered a problem that can limit learning abilities, resulting in low academic 

achievement scores [6]. Furthermore, girls who experience anemia due to malnutrition have a declined 

cognitive function. The studies conducted on Indian children showed that iron deficiency anemia causes 

lower levels of attention and concentration [7]. 

 

 According to, nutritional factors and cognitive disorders are also caused by genetics and the environment. 

A study in India showed that environmental factors such as place of residence, family income, mothers’ and 

fathers’ education, and fathers’ occupation will impact a IQ [8]. Children born to affluent families attend 

good schools and obtain a better level of cognitive stimulation, creating better opportunities for success [9]. 

 

In Indonesia, boarding schools are one of the most popular places for adolescent girls, which allows 

students to live in dormitories and independently fulfill their needs, including food [10]. However, parents 

do not pay much attention to the nutrients of those who attend boarding school. Several previous studies 

conducted on adolescent who attended boarding schools in Gowa Regency showed that most had problems 

with both macro and micro nutritional intake [11]. Subsequently, there are still very few studies in 

Indonesia specifically for adolescent girls who attend boarding schools that measure cognitive abilities 

using psychologists' help. Based on this description, this study aims to determine the relationship between 

nutritional and socioeconomic factors with cognitive abilities in Adolescent Girls in Boarding School at 

Gowa Regency. 

 

2. Method and Material 

The observational method with a cross-sectional design was used to conduct this study from February to 

March 2022 at the Islamic Boarding School in Gowa Regency, South Sulawesi, Indonesia. Data were 

collected from 110 female students aged 15 to 18 selected using the purposive sampling technique. The 

inclusion criteria in this study were that the respondents were not menstruating at the measurement time and 

followed the entire series of studies. 

 

A psychologist from the Psychology Bureau of Makassar State University measured the cognitive abilities 

of each student using the Culture Fair Intelligence Test (CFIT). The incidence of anemia was determined by 

measuring the hemoglobin levels using Hemocue. Meanwhile, the nutritional status was examined by the 

BMI/U indicator, with a scale and microtoise used to evaluate the body weight and height. Finally, the 

socioeconomics, including the education level, occupation, and parents' income, were collected through a 

questionnaire filled out directly by the respondents. 

 

Data processing and analysis were carried out using SPSS, with the relationship between the independent 

and dependent variables of the Chi-Square test determined using bivariate analysis. Furthermore, the 

multivariate analysis used the Multiple Logistics Regression test to determine the independent variable with 

the most influence on the dependent variable at a significance of 0.05. The results will further be presented 
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in tables and narrative form. This study has received approval from the Health Research Ethics Commission 

(HREC) of the Faculty of Public Health, Hasanuddin University, with protocol number: 14222092035 and 

letter number: 8911/UN4.14.1/TP.01.02/2022. 

 

3. Results 

In Table 1, the characteristics based on age showed that 52 (47.3%) and 13 (11.8%) respondents aged 16 

and 17 years old, respectively. 

 

Table 1: Characteristics Distribution of Adolescent Girls by Age 

Age (years old) n % 

15 45 40,9 

16 52 47,3 
17 13 11,8 

Total 110 100,0 

 

Table 2 shows that the variables of the incidence of anemia (P = 0.000; OR = 5.556), mothers’ education (P 

= 0.046; OR = 2.369), mothers’ occupation (P = 0.022; OR = 2.542), and parents' income (P=0.007; 

OR=3.150) are significantly related to cognitive abilites. However, this is opposed to the variables of 

nutritional status (P=0,255; OR=1,886), fathers’ education (P=708; OR=1.163), and fathers’ occupation 

(P=0,924; OR=0,962). 

 

Table 2: Relationship between Anemia, Nutritional Status and Socioeconomic Factors with Cognitive 

Abilities of Adolescent Girls at Islamic Boarding School in Gowa Regency 

Variable 

Cognitive Abilities 

(IQ) 

P-value OR 95% CI Low IQ  

(>90) 

High IQ  

(<90) 
Total 

n % n % n % 

Incidence of Anemia 

Yes 

No 

 

 

20 

18 

 

62,5 

23,1 

 

12 

60 

 

37,5 

76,9 

 

32 

78 

 

100,0 

100,0 
0,000* 5,556 2,285-13,510 

Nutritional status 
Bad 

Good 

 
33 

5 

 
37,1 

23,8 

 
56 

16 

 
62,9 

76,2 

 
89 

21 

 
100,0 

100,0 

0,250 1,886 0,632-5,622 

Parents' Education Level          

Fathers’ Education 

Low 

High 

 

22 

16 

 

36,1 

32,7 

 

39 

33 

 

63,9 

67,3 

 

61 

49 

 

100,0 

100,0 

0,708 1,163 0,526-2,573 

Mothers’ Education 

Low 

High 

 

28 

10 

 

41,8 

23,3 

 

39 

33 

 

58,2 

76,7 

 

67 

43 

 

100,0 

100,0 

0,046* 2,369 1,005-5,588 

Parents' occupation          

Fathers’ occupation 

Informal 

Formal 

 

22 

16 

 

34,9 

34,0 

 

41 

31 

 

65,1 

66,0 

 

63 

47 

 

100,0 

100,0 

0,924 0,962 0,434-2,130 

Mothers’ occupation 
Does not work 

Working 

 
24 

14 

 
45,3 

24,6 

 
29 

43 

 
54,7 

75,4 

 
53 

57 

 
100,0 

100,0 

0,022* 2,542 1,131-5,714 

Parents' Income 

Low 

High 

 

 

18 

20 

 

 

52,9 

26,3 

 

 

16 

56 

 

 

47,1 

73,7 

 

 

34 

76 

 

 

100,0 

100,0 

 

0,007* 

 

3,150 

 

1,353-7,334 

*p<0,05 
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The incidence of anemia is the most influential factor in cognitive abilities, as shown in Table 3. Those who 

experience anemia have a 5.583 times greater risk (95% CI: 2,262-15,146) of low cognitive abilities. 

 

Table 3: The Multivariate Analysis Results of the Most Influential Variables on Cognitive Abilities in 

Adolescent Girls at the Islamic Boarding School in Gowa Regency 

Variable Pvalue OR 
(95% CI) 

Lower Upper 

Incidence of Anemia 0,000* 5,853 2,262 15,146 

Mother's Education 0,222 2,088 0,641 6,799 

Mother's Occupation 0,937 1,052 0,296 3,746 

Parents' Income 0,210 2,101 0,659 6,697 

*p<0,05 

 

4. Discussion 

 

4.1 Incidence of Anemia with Cognitive Abilities 

The multivariate analysis results showed a relationship between the incidence of anemia and the cognitive 

of adolescent girls at boarding school. Those who experience anemia stand a 5.853 times greater risk of 

having low cognitive abilities than their counterparts. Furthermore, based on observation, this category of 

girls has formed the habit of buying drinks containing tea, inhibiting Fe absorption due to tannins [12]. 

 

Hemoglobin is an iron-containing compound in red blood cells that carries oxygen from the lungs and 

circulates it in the body [13]. Individuals suffering from anemia will experience decrease in cognitive 

function due to the inability of the blood to circulate oxygen to the brain, thereby inhibiting metabolism 

[14]. 

 

Many health deficiencies, such as dizziness, dizzy eyesight, and easily feeling tired, are experienced by 

those with low hemoglobin levels. Moreover, it prevents most adolescent girls from focusing on the 

learning process once it is afternoon. This is in line with [15], which found that adolescent with anemia had 

negative cognitive assessment. Experimental studies on humans reported that iron deficiency can cause 

mitochondrial brain damage, leading to decreased function of cytochrome oxidase enzymes and cognitive 

impairment [7]. Adolescent who experienced anemia needed special attention due to its ability to affect 

their next life phase. One of the prevention efforts carried out in Indonesia is the provision of blood 

supplements for boarding schools [16]. 

 

4.2 Nutritional Status with Cognitive Abilities 

Most adolescent's nutritional status and cognitive abilities are in the good category at the boarding school 

because food organizers provide heavy meals, such as rice, vegetables, and animal side dishes, three times 

daily. This is supported by the dining room rule, which sanctions anyone who fails to their food. 

 

Cognitive aspects are related to thinking activities, and one's intelligence is closely related to nutritional 

status. The nutrients needed by the body include carbohydrates, proteins, fats, vitamins, minerals, and 

water, which result in good cognitive development [17]. 

 

This study found no difference in nutritional intake and nutritional status between children attending 

boarding and non-boarding schools [18]. Another study on adolescent in Malaysia showed that there was no 

relationship between nutritional status and cognitive function [19]. However, the Nigeria study stated that 
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boarding school students are generally malnourished with insufficient energy intake [18]. A cross-sectional 

study in Ethiopia revealed that nutritional status was significantly related to the students’ academic 

performance [20].  

 

4.3 Socioeconomic with Cognitive Abilities 

According to preliminary study, mothers' education is related to the adolescent girls’ cognitive abilities. 

Adolescents whose mothers have low levels of education are 2,369 times more likely to possess low 

cognitive abilities. Parents have a role in children's growth and development because the family is the first 

and main education center. Furthermore, it is a determining process in the success of learning. Parents are 

the first and main educators because their education is the basis and greatly determines the children's future 

development [21]. 

 

Mothers' role towards children is usually felt when supported by an adequate educational background. 

Those with a high level of education are more likely to receive information on good parenting practices and 

appropriate nutritional intake from external sources, which will enable them to care for children's health and 

education [22]. The results are in line with studies conducted on West Lombok students, which showed a 

positive and significant relationship between a mothers’ education level and learning achievement [23]. 

 

Parents' occupation, specifically mothers, also has a relationship with adolescent’s cognition. The positive 

impact of working mothers on children's cognitive development is that they increase household income and 

provide good input, such as nutritious food, educational toys, etc. However, the higher working hours of 

parents will reduce the interaction time with children, thereby decreasing the stimulation provided and 

harming adolescent cognitive development [24]. 

 

Family income is also closely related to food security and nutritional status [25]. Low income families have 

children with lower cognitive abilities scores than those with high income parents [26]. The results showed 

that adolescent girls with low income parents are 3,150 more at risk of low cognitive abilities than those 

with high income. 

 

The parents' socioeconomic conditions affect the procurement of learning facilities for children, which 

relates to the parents' economic ability. Adequate learning facilities will promote children to concentrate, 

which is in line with that found a significant positive relationship between parents' income level and 

students' academic achievement [27]. 

 

5. Conclusions and Recommendations 

In conclusion, the incidence of anemia is the most influential variable on the cognitive abilities of 

adolescent girls at Boarding School, Gowa Regency. Therefore, they are expected to take the Blood 

Supplement Tablets available at school as well as avoid food and drinks that can inhibit iron absorption in 

the body. Subsequent studies are recommended to analyze the aspects of cognitive test results. 
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