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ABSTRACT
Nutritional problem that occurs in adolescents due to higher food intake and less physical activity leads to over- 
nutrition. Other nutritional problems occur among them is micronutrient deficiency including anemia, mostly in 
female adolescents. Higher consumption of energy-dense snacks, low physical activity and more pocket money 
have contributed to adolescent’s body weight. This study aims to determine the correlation of frequency of snacking, 
hemoglobin levels, physical activity, and pocket money with the nutritional status of female adolescents. This cross- 
sectional study was carried out in 117 female adolescents in Karanganyar Regency, Central Java Province. Data of 
snacking frequency was collected using the Food Frequency Questionnaire (FFQ) and hemoglobin level were measured 
using a Hematology Analyzer. Physical activity data were collected using the IPAQ questionnaire (International 
Physical Activity Questionnaire) and were converted to Metabolic Equivalent Tasks (METs). Normally distributed 
data then analyzed using Pearson test and Spearman test for not normally distributed data to determine correlation 
between independent with dependent variables and followed by the multiple linear regression test if the p-value < 0.25. 
Most female adolescents had normal nutritional status, but 6.8% and 17.9% female adolescents were overweight and 
obesity, respectively. The frequency of snacking (r = 0.207, p = 0.025), physical activity (r = -0.201, p = 0.030), pocket 
money (r = 0.283, p = 0.002) and hemoglobin level (r = 0.150, p = 0.107) were not correlated with nutritional status. 
In conclusion, frequency of snacks, physical activity, and pocket money were significantly correlated with nutritional 
status in female adolescents but no correlation with hemoglobin level.
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INTRODUCTION

Adolescence is an important period for better 
generation which is primarily influenced by 
environmental factors (Bengtsson et al., 2009). 
Body composition, eating behavior such as 
eating pattern and habits, physical activity, and 
psychology significantly change during adolescent 
life (Alberga et al., 2012). Therefore, it is not 
surprising that nutritional problems arise in this 
age period (Deren et al., 2018). Malnutrition 
is    a complex health problem that covers under 
and over-nutrition (WHO, 2014). Malnutrition 
can occur due to inadequate intake or excess 
energy. Malnutrition due to higher intake can 
lead to obesity and other comorbidities, while 
malnutrition due to insuffi  cient intake can lead to 
stunting, wasting and deficiency of micronutrients 
(anemia) (Singh, 2020). Nutritional problems can 

occur in all ages, but female adolescences are 
more vulnerable than male adolescences (Alberga  
et al., 2012; Branca et al., 2015). Globally, the 
prevalence of underweight in female adolescents 
has slightly increased from 32% in 2005 to 36% 
in 2015 (Berhe et al., 2019). In Indonesia, the 
prevalence of wasting has decreased at the age of 
13–15 years (11.1% to 8.7%) and 9.4% to 8.1% 
(age of 16–18 years) (Indonesia Ministry of Health, 
2018; Indonesia Ministry of Health, 2013) while 
the prevalence of wasting at the same age group 
in Central Java is 8.4% and 9.7%, respectively 
(Indonesia Ministry of Health, 2018). Despite this 
reduction, undernutrition is still a problem because 
of several factors such as low consumption of 
fruits and vegetables, increased anemia and low 
physical activity.
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Many factors contribute to overweight and 
obesity such as higher consumption of energy- 
dense snacks and low physical activity (Al-hazzaa 
et al., 2014; Daly et al., 2017). Individually, some 
teenagers prefer snacks that look good with high 
calories or are energy dense and savory (De Cock 
et al., 2016; Hennegan et al., 2013). In addition, 
snacks are packaged foods that have less nutrients, 
are high in sodium, sugar and fat such as chiki, 
packaged biscuits and chips (Duffey et al., 2013; 
O’Connor et al., 2015).

Pocket money also affects over- nutrition 
because a teenager has many choices to buy 
snacks or fast food (Wijayanti et al., 2019; Punitha 
et al., 2014). Low physical activity also affects 
the nutritional status of adolescents because 
adolescents generally spend their free time doing 
light activities without expending a lot of energy, 
among others, watching movies, television, playing 
games and social media with gadgets (Cassidy et 
al., 2017; Chapman et al., 2014) thus leading to 
overweight and obesity (Wiklund, 2016).

Consumption of snacks that are more energy 
dense and high fat are often related to over nutrition 
(Duffey et al., 2013). Research by Bo et al. (2014) 
that a person who consumes 3 times or more snacks 
with high calories has higher BMI. Adolescents 
who consume snacks have 5 times greater effect 
on over-nutrition (Al Rahmad, 2019). This is also 
influenced by the allowance that is owned by the 
opportunity to buy food in large quantities, i.e., 
children with higher pocket money have a 2.18 
to have a higher nutritional status (Wicaksana 
et al., 2019). This food intake must be balanced 
with adequate physical activity. Compared to 
sufficient physical activity, adolescents with light 
or insufficient physical activity has 3.3 times risk of 
over-nutrition (Wahyuningsih and Pratiwi 2019).

Apart from under and over-nutrition, anemia 
is also one of nutritional problem that often 
occurs in female adolescences and is generally 
caused by iron deficiency (Maakaron, 2019; 
WHO, 2011). One study reported that 60% 
young women in India with low hemoglobin 
levels have underweight (Siddharam et al., 2011). 
Meanwhile, in Indonesia, a research by Nisa et al. 
(2019) in female adolescents found a lower mean 
hemoglobin levels in the obese group (12,52 ± 
1,34 g/dl) than in the normal nutritional status 

group (12,62±1,48 g/ dl). The purpose of this 
study was to determine correlation of hemoglobin 
levels, frequency of snacking, pocket money and 
physical activity with nutritional status in female 
adolescents.

METHODS

Female adolescents from 10th–11th grade of 
six high and vocational schools in Karanganyar 
Regency participated in this cross-sectional study. 
Sample size was calculated using the Slovin 
formula (1960) in Amirin (2011) and using the 
population in Karanganyar, Central Java namely

14.308 female adolescents then using 
purposive sampling method, we selected 117 
female adolescents who met the inclusion criteria: 
aged 15-18 years old, were not menstruation 
during blood collection, and living in Karanganyar 
Regency in the last 6 months. Respondents agreed 
to take part in this study after signing the informed 
consent with their parents and the research 
protocol was approved by the Health Research 
Ethics Committee Faculty of Medicine, Universitas 
Sebelas Maret No.033 / UN27.06.6.1 / KEPK / EC/ 
2020.

Data of snacking frequency were collected 
using the Food Frequency Questionnaire (FFQ) 
according to Sirajuddin et al. (2018) with a score 
of 50 (> 3 times / day), 25 (1 times / day), 15

(3-6 times / week), 10 (1-2 times / week), 5 (2 
times / month), 0 (never) through direct interviews 
by asking >30 types of snacks packaged such as 
chiki, biscuits and several other packaged snacks 
commonly consumed by female adolescents during 
the past one month, and then the total score was 
calculated. Categorization was done using the 
normality test; often (>mean) and rarely (<mean). 
Blood hemoglobin levels were measured using the 
cyanmethemoglobin method with a Hematology 
analyzer at the Surakarta Regional Health 
Laboratory and the nearest Laboratory of Primary 
Health Centers from each district. Assessment 
of physical activity used the IPAQ  short form  
to measure METs per minutes. Physical activity 
was then classified in to mild (<600 METs/week), 
moderate (600–1500 METs /week) and vigorous 
(>1500 METs/week) categories (IPAQ, 2002). 
Furthermore,  nutritional  status  was determine 
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by calculating body mass index for age z-score 
(BAZ), which was obtained from weight and height 
data. Height was measured using a microtoise tool 
with an accuracy of 0.1 cm and body weight was 
measured using a digital scale with an accuracy of 
0.1kg. The data then categorized as undernourished 
(underweight) (-3 SD to <-2 SD), normal (-2 SD to 
1 SD), overweight (> 1 SD to 2 SD), and obesity 
(> 2 SD) (Indonesia Ministry of Health, 2020).

Statistical package for social science software 
(SPSS) version 21 was used to analyze all data 
collected from questionnaires, blood samples and 
anthropometric measurements. Numerical data 
were presented as mean ± SD and categorical 
data were used as frequency and percentage. 

For normally distributed data that is snacking 
frequency, Pearson test was used, while Spearman 
test was used for not normally distributed data 
including physical activity, pocket and hemoglobin 
levels. Then the multiple linear regression test if 
the p-value < 0.25 or 0.250. The statistical analysis 
was considered significance with the p-value 
<0.05.

RESULTS AND DISCUSSION 

Table 1 showed the general characteristics of 
respondents, which include age, parents’ education, 
parents’ income, pocket money and nutritional 
status. The majority of respondents were 15–16 

Table 1. General Characteristics of female adolescents who participated in this study
n(%) (N = 117)Mean±SDVariable

Age (years)
15
16
17
18

15.89 ± 0.90
47 (40.2)
42(35.9)
21 (17.9)

7 (6)
Father education

Elementary school
Junior high school
Senior School/vocational
College

-
31 (25.5)
35 (29.9)
45 (38.5)
6 (5.1)

Mother education
Elementary school
Junior high school
Senior School/vocational
College

-
38 (32.5)
36 (30.8)
37 (31.6)
6 (5.1)

Parent income (million IDR)
< MRW (1.989 million IDR)
≥ MRW (1.989 million IDR)

63 (53.8)2.22 ± 2.11
54 (46.2)

Snacking frequency
Rarely (<mean)
Often (>mean)

54 (46.2)76.19±25.45
63 (53.8)

Hb Levels (g/dl)
Anemic (< 12 g/dL)
Non-Anemic (≥12 g/dL)

20 (17.1)13.10±1.45
97 (82.9)

Physical activity (METs)
Low (<600 METs) 
Medium (600-2999 METs)
High (>3000 METs)

822.47±307.45 34 (29.1)
80 (68.4)
3 (2.6)

Pocket money
< 10,000 IDR
≥ 10,000 IDR

26 (22.2)11897 ± 5728
91 (77.8)

BMI/age 
Underweight (-3 SD to <-2 SD)
Normal (-2 SD to +1 SD)
Overweight (+1 SD to +2 SD)
Obese (>+2 SD)

-
2 (1.7)

86 (73.5)
21 (17.9)
8 (6.8)
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years old with the average age of 15.89 ± 0.903 
years old. Most parents of respondents were 
completed their education at high school or less. 
Parents earned money below the minimum regional 
wage (MRW) were slightly higher than that of 
above the MRW. Although the average of parent 
income was lower than the Karanganyar MRW, 
77.8% respondents had more than 10,000 IDR 
pocket money/day. From the BMI for age variable, 
there were 17.9% respondents with overweight and 
6.8% respondents with obese.

This result is higher than the national 
prevalence of overweight (9.5%) and obesity, 
which is 4% (Indonesia Ministry of Health, 2018). 
Obesity can occur because energy intake is more 
than energy expenditure.

According to Huang et al. (2013) being 
overweight is caused by excess energy intake, 
inadequate physical activity, unhealthy eating 
patterns, or a combination of all three that results 
in excess energy.

This is in line with the frequency of 
snack consumption among adolescents that 
more than 50% of respondents often consume 
them. Respondents have physical activity that 
is less-moderate, while most respondents have 
hemoglobin levels that are classified as normal.

The classification of parents’ income is 
based on the Regional Minimum Wage (RMW) 
in Karanganyar Regency (IDR 1.989.000). More 
than half of the respondent’s parents’ income is 
less than the RMW (53.8%). Parental income can 

refer to major changes in diet and availability of 
food for the family (Kant and Graubard 2013). 

According to Mayen et al. (2014), reported 
that more fat consumption compared to fiber 
found in higher socioeconomic groups. This is 
because the level of prosperity and the existence 
of supermarkets also affects the ability to buy 
food and snacks (Popkin et al., 2012). A high 
economy or income allows for access to purchase 
and consumption of energy-dense food in large 
quantities (Mayen et al. 2014).

The results of the correlation test used Pearson 
analysis showing a positive correlation between 
the snacking frequency and nutritional status (r = 
0.207, p = 0.025).

This research is in line with Larson et al. 
(2016), reported that there was a correlation 
between snack consumption with nutritional 
status. The consumption of these snacks such as 
chiki, potato chips, cassava chips, etc has a higher 
amount of energy than consumption of fruits and 
vegetables. In the United States, approximately 
20-27% of kcal/day of total energy obtained from 
snacking and more than 27% of daily calories 
were from snacks (Duff ey et al., 2013). The results 
of research by Borradaile et al. (2009) revealed 
that students buying food at supermarkets near 
schools can contribute an average of 356 additional 
calories and if this is done every day it will have 
an impact on weight gain. 

Hemoglobin levels and nutritional status did 
not show a signifi cant correlation (r = 0.150, p = 
0.107) in line to the study of Parasdia et al. (2017). 
According to Ghrayeb et al. (2020), anemia can 
also cause malnutrition due to decreased appetite. 
Patients with iron defi ciency anemia have low 

Table 2. Bivariate Analysis Frequency of Snacks, 
Hemoglobin Levels, Physical Activity, 
Pocket Money and Confounding Factors with 
Nutritional Status 

p valuerVariable
Independent variable

0.025*0.207Snacking frequency
0.1070.150Hemoglobin Level
0.030-0.201Physical Activity
0.0020.283Pocket Money

Confounding factors
0.703-0.036Father Education
0.8110.22Mother Education
0.859-0.017Parent income

*Pearson test, p < 0.05 signifi cance

Table 3. Multivariate Analysis Frequency of Snacks, 
Hemoglobin Levels, Physical Activity, and 
Pocket Money with Nutritional Status 

Variable b* t sig β**
0.021 0.2040.10 -1.831Snacks

1.6200.118 0.108 0.142Hemoglobin Level
-0.001 -2.513 0.013 -0.220Physical Activity

2.3594.351 0.020 0.207Pocket Money
F=4.757R square= 0.145 p (sig) = 0.000

n observations = 117

b * = Unstandardized coeffi  cients

β ** = standardized coeffi  cients
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iron stores and have high leptin levels so they 
have a feeling of fullness and have a low appetite. 
Previous studies have shown that low levels of 
ghrelin are found in someone with low Hb levels 
which causes decreased appetite (Akarsu et al., 
2007).

Our study reveals an inverse correlation 
between physical activity and nutritional status (r 
=-0.201, p = 0.030), which means that the lower the 
physical activity, the higher the nutritional status 
will be. The results showed that most of the young 
women had moderate activity and almost half of 
them had light activity. According to Dapare et al. 
(2017) study in Ghana, there was a relationship 
between physical activity and nutritional status  
as well. Reduced physical activity can contribute 
to the prevalence of over-nutrition in female 
adolescents. The research of Grygiel-Gorniak et 
al. (2016) using the IPAQ questionnaire showed 
that adolescents with excessive food intake and 
high physical activity had normal nutritional status 
because physical activity can help burning the 
calories.

There was a positive correlation between 
pocket money and the nutritional status of female 
adolescents (r = 0.283, p = 0.002) and more than 
50% the adolescents got ≥ IDR 10,000. Similar  
to Hassan et al. (2016) study in Libya, there was 
a positive correlation between pocket money 
with nutritional status in children (r = 0.222; p 
< 0.05). The more frequent for buying food in 
large quantities with low fiber content can lead  
to higher BMI (Akbar et al., 2015). According  
to Li et al. (2017), students with higher amount  
of pocket money have the greater ability to buy 
food and snacks. Therefore, they have a chance  
to eat excessive food and becoming overweight 
or obesity.

Based on our findings, parents’ education and 
their income had no significant correlation with 
nutritional status in female adolescents. Other 
study also states that there was no relationship 
the education of the father and mother with the 
nutritional status of children because education 
cannot be used as a benchmark that higher 
education means that knowledge in all fields is also 
good. Parents’ interest in seeking information from 
various sources can be linked to good nutritional 
knowledge (Putri et al., 2017). Other research 

have reported that mothers with higher education 
provide nutritional and healthy foods for optimum 
growth of their children, compared to mothers 
with lower education (Victora et al. 2008; Lopez 
et al. 2012; Vollmer et al., 2017); also emphasized 
that mother’s education has a more effect on the 
children health and nutritional status because 
mothers play an important role for providing their 
daily food intake, especially for their children.

Then this insignificant, according to the 
study of Susanti et al. (2012) stated that parents’ 
income is not slightly dependent on the influence 
of nutritional status in the sense that even though 
they have low income, children are always given 
food with adequate nutritional value even though 
the price is cheap. This is in line with research 
which states that most of the respondents earn

<MRW, but more than 50% of female 
adolescent have normal nutritional status. In contrast 
to our study, Suhartini and Ahmad (2018) reported 
that parent income has a correlation with nutritional 
status (p=0.037) in adolescents. Study to Shariff et 
al. (2015) conducted in Malaysia explained that low 
socioeconomic status as indicated by low parent 
income could limit access to adequate diets thus 
could affect nutritional status.

From data of multiple linear regression test, 
significant correlations were observed from the 
independent variables and nutritional status except 
hemoglobin levels (p = 0.108, b = 0.118), because 
most female adolescents (82.9%) had normal 
hemoglobin levels. Study by Indartanti and Kartini 
(2014) also reports that there is no relationship 
between those two (p> 0.005). This is because 
most female adolescents had normal nutritional 
status and hemoglobin levels. Anemia tends to be 
deficient in micronutrients (Fe) so that it does not 
affect nutritional status based on BMI/age because 
it has a low energy content, and if deficiency 
occurs it can last a long time (Rosmalina and 
Ernawati, 2010)

In addition, all variables contributed to 14.5% 
nutritional status of female adolescents. It clearly 
indicated that many factors importantly influence 
nutritional status in female adolescents such as 
macronutrient intake. The limitation of our study is 
that we did not calculate the number of nutritional 
snacks, daily food intake consumed, and records of 
female adolescent pocket money expenditures.
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CONCLUSION

Frequency of snacks, physical activity, 
and pocket money significantly correlate with 
nutritional status in female adolescents but no 
correlation for hemoglobin level. In order to 
prevent obesity in female adolescents, those factors 
should be socialized by determinants of nutrition 
policies related to health for female adolescent, 
counseling on adolescent nutritional status and 
healthy lifestyles to students.
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