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Abstract 
Adolescents are a population group highly vulnerable to nutritional 
problems due to rapid physical growth, increased nutrient needs, and the 
formation of long-term eating habits. Understanding the quality of their 
diet is essential for preventing both nutrient deficiencies and diet-related 
non-communicable diseases (NCDs). This study aimed to assess 
adolescent diet quality using the Global Diet Quality Score (GDQS) and its 
Indonesian modification (GDQS-I) and examine their association with 
nutritional status. The GDQS was developed to meet the need for a 
concise, sensitive, and globally applicable metric capable of evaluating 
both undernutrition and the risk of NCDs. This cross-sectional study was 
conducted from August to September 2025 and included 61 eighth-grade 
students from SMPN 2 Ciomas, Bogor. Dietary intake was assessed using 
repeated 2×24-hour food recalls, and nutritional status was determined 
through anthropometric measurements using the BMI-for-age index. The 
results showed that most adolescents had a normal nutritional status 
(82%); however, their diet quality was generally poor, with 67.2% 
categorized as high-risk based on the GDQS and 95.1% based on the 
GDQS-I. The Wilcoxon signed-rank test indicated significantly lower 
GDQS-I scores than GDQS scores (p<0.001). The Spearman correlation 
test found no significant association between diet quality and nutritional 
status (p>0.05). In conclusion, these findings suggest that the GDQS-I 
may be useful for screening dietary risks among Indonesian adolescents, 
although further validation is required. 

Keywords: Adolescents, diet quality, GDQS, GDQS-I, nutritional status 

 
Abstrak 
Remaja merupakan kelompok yang rentan terhadap masalah gizi karena 
berada pada masa pertumbuhan pesat dan pembentukan kebiasaan 
makan jangka panjang. Penelitian ini bertujuan menganalisis kualitas 
diet remaja menggunakan Global Diet Quality Score (GDQS) dan versi 
modifikasinya untuk Indonesia (GDQS-I), serta menguji hubungannya 
dengan status gizi. GDQS dikembangkan sebagai metrik diet yang 
ringkas, sensitif, dan dapat digunakan secara global untuk menilai dua 
sisi malnutrisi, yaitu kekurangan zat gizi dan risiko penyakit tidak 
menular (PTM). Penelitian cross-sectional ini dilakukan pada Agustus–
September 2025 dengan melibatkan 61 siswa kelas 8 di SMPN 2 Ciomas, 
Kabupaten Bogor. Data konsumsi diperoleh melalui food recall 2×24 jam, 
sedangkan status gizi ditentukan melalui pengukuran antropometri 
menggunakan indeks IMT/U. Hasil menunjukkan bahwa sebagian besar 
remaja memiliki status gizi normal (82%), namun kualitas dietnya 
rendah, dengan 67,2% tergolong berisiko tinggi berdasarkan GDQS dan 
95,1% berdasarkan GDQS-I. Uji Wilcoxon signed-rank menunjukkan skor 
GDQS-I secara signifikan lebih rendah daripada skor GDQS (p<0,001). 
Sementara itu, uji korelasi Spearman menunjukkan tidak terdapat 
hubungan signifikan antara kualitas diet dan status gizi (p>0,05). 
Temuan ini menunjukkan bahwa GDQS-I berpotensi digunakan sebagai 
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alat skrining untuk mengidentifikasi risiko gizi pada remaja di Indonesia, 
meskipun diperlukan penelitian lanjutan untuk menguji validitas dan 
konsistensinya. 

Kata Kunci: : GDQS, GDQS-I, Kualitas diet, remaja, status gizi 

Introduction 

Adolescents are the future generation of 
Indonesia, serving as the foundation for the 
country’s development. In 2022, the adolescent 
population aged 10–19 years in Indonesia 
reached 44,252,200 individuals (BPS, 2023). 
However, Indonesian adolescents are currently 
facing a triple burden of malnutrition, consisting 
of undernutrition, overweight, and micronutrient 
deficiencies, such as iron deficiency anemia (Rah 
et al., 2021). According to the Indonesia Health 
Survey (SKI) 2023, the nutritional burden among 
adolescents aged 13–15 years remains 
substantial, with 7,6% experiencing 
undernutrition, 16,2% being overweight, and 
16,3% of individuals aged 5–14 years suffering 
from anemia (KEMENKES RI, 2023). 

Adolescence is a transitional period from 
childhood to adulthood, during which rapid 
growth and development occur, accompanied by 
significant physical, behavioral, and psychosocial 
changes. Moreover, it is a critical stage for the 
formation of eating habits and dietary behavior 
(Said et al., 2023). The substantial increase in 
nutritional requirements during adolescence is 
often not balanced by appropriate dietary 
patterns (Oy et al., 2019). In addition, low-to-
moderate diet quality scores are closely 
associated with poor dietary intake patterns and 
overweight conditions (Androutsos et al., 2023). 

Poor diet quality among school-aged 
children and adolescents is a contributing factor 
to malnutrition in low- and middle-income 
countries (Said et al., 2023). Children and 
adolescents gain approximately 20–25% of their 
adult height and up to 50% of their adult weight 
during this life stage. To support this rapid 
physical growth, adequate nutrition is required 
to meet the increased need for energy, protein, 
minerals, and vitamins during adolescence (Wan 
et al., 2020). In addition, poor diet quality among 
adolescents may be partly attributed to 
unhealthy eating behaviors or habits, such as 
skipping meals, consuming inadequate or 
excessive portion sizes, and failing to meet 
dietary recommendations, all of which can 
negatively affect overall diet quality (Maneschy 
et al., 2024). 

Diet quality assessment is a method used 
to evaluate the adequacy of daily food intake in 
comparison with established dietary 
recommendations and guidelines. Good diet 
quality is characterized by a balanced and 
nutritious intake that meets individual needs, 
aiming to achieve optimal health and support 
biological functions without leading to nutrient 
deficiencies or overweight-related diseases 
(Amalia et al., 2023). One dietary quality 
assessment method that is not yet widely 
applied in Indonesia is the Global Diet Quality 
Score (GDQS). The GDQS is a dietary quality 
metric developed to address the limitations of 
previous dietary indicators, which were often 
only relevant to specific countries or 
populations and failed to capture the dual 
burden of malnutrition, both undernutrition and 
overnutrition, which remain major challenges in 
many countries (Intake, 2024). 

One of the advantages of the GDQS is that 
it is entirely food-based and does not require 
food composition tables for analysis. This makes 
the calculation of GDQS scores substantially 
simpler than other diet quality metrics that rely 
on more complex data, such as the Alternate 
Healthy Eating Index [AHEI]). Therefore, the 
GDQS can be applied across diverse populations, 
including those in low-resource settings, where 
food composition and nutrient data are limited, 
such as in Indonesia (Intake, 2024). 

The Global Diet Quality Score (GDQS) 
method for assessing diet quality not only 
focuses on nutrient adequacy, as in several other 
approaches, but also considers components 
related to the risk of non-communicable 
diseases, such as the consumption of ultra-
processed foods (UPF), sugar-sweetened 
beverages, and high-fat meats. The assessment is 
divided into positive scores for healthy foods 
(e.g., vegetables, fruits, and fish) and negative 
scores for less healthy foods (e.g., added sugars 
and high-fat processed foods) and is aligned 
with the principles of balanced nutrition 
(Bromage et al., 2021).  

Based on this background, the GDQS can 
serve as a relevant tool for assessing diet quality 
among Indonesian adolescents, who are 
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increasingly exposed to ultra-processed foods 
and are vulnerable to various forms of 
malnutrition. This study is the first to use the 
GDQS as a metric for assessing dietary quality in 
Indonesia. In addition, the GDQS-I, a modified 
version of the GDQS adapted to Indonesian 
dietary patterns, was developed to enhance its 
relevance. Therefore, this study aimed to 
examine the GDQS and GDQS-I and evaluate 
their validity as tools for assessing diet quality 
and their relationship with nutritional status 
among Indonesian adolescents. 

 
 

Methods 

This cross-sectional study was conducted in 
Bogor from August to September 2025 at SMPN 
2 Ciomas (a public junior high school in Bogor 
Regency, Indonesia). The study location was 
selected using a purposive sampling method, 
considering that the school had not yet received 
the Free Nutritious Meal (MBG) program, had a 
sufficient number of 8th-grade students, had no 
prior research related to diet quality, and 
offered feasible access and permission for data 
collection. This study was approved by the 
Ethics Committee of IPB University (approval 
number 1850/IT3).KEPMSM-IPB/SK/2025.  

The number of subjects was determined 
using the minimum sample size calculation 
formula by Lemeshow et al. (1990), resulting in 
a required sample of 59 participants. 
 

𝑛 =
(1.962)(0.276)(1−0.276)(252)

0.12(252−1) + (1.962)(0.276)(1−0.276)
 = 59 

 
The population consisted of all eighth-

grade students at SMP Negeri 2 Ciomas, Bogor 
Regency. The inclusion criteria were willingness 
to participate in the study, completion of all 
research stages, and not currently following a 
structured diet and/or exercise program. The 
exclusion criteria included absence due to illness 
or other academic reasons and incomplete 
responses. Based on the permission obtained 
from the school, 71 students from two classes 
were recruited. After the screening process, 61 
subjects met the criteria, had complete data, and 
were included in the analysis. 

The data collected included subject and 
family characteristics (socioeconomic and 
demographic), dietary intake data obtained 
through two non-consecutive 24-hour food 

recalls, and anthropometric measurements 
consisting of body weight and height. Data 
collection on subject characteristics was 
conducted directly at the school through 
interviews and self-administered questionnaires 
guided by the researcher and trained 
enumerators. Interviews and data collection 
were conducted concurrently with 
anthropometric measurements to determine the 
nutritional status of the participants. 

Data were analyzed descriptively and 
inferentially using Microsoft Excel 365 and IBM 
SPSS Statistics 16. Descriptive analysis was 
performed to obtain the mean, standard 
deviation, and percentage of variables, including 
subject characteristics, socioeconomic 
characteristics, eating habits/preferences, 
nutritional status, and comparison of 
components in the dietary quality assessment 
methods. Inferential analyses included the 
Kolmogorov–Smirnov normality test, the 
Wilcoxon signed-rank test, and the Spearman 
correlation test. The Wilcoxon test was used to 
compare diet quality scores between the GDQS 
method and its modified version, while the 
Spearman correlation test was used to analyze 
the association between diet quality scores and 
the nutritional status of the participants. 
 
Global Dietary Quality Score (GDQS) 
The Global Diet Quality Score (GDQS) was 
developed by the Intake – Center for Dietary 
Assessment/FHI Solutions, in collaboration with 
the Harvard T.H. Chan School of Public Health 
and the National Institute of Public Health 
(INSP), Mexico, in response to the need for a 
concise, sensitive, and globally applicable 
dietary metric capable of assessing both 
dimensions of malnutrition, nutrient 
deficiencies, and the risk of non-communicable 
diseases (NCDs). This distinguishes GDQS from 
other diet quality indices, which generally assess 
only one aspect of diet quality (Bromage et al., 
2021; Intake, 2022). 

A major advantage of the GDQS is its 
ability to assess both nutrient adequacy and the 
risk of noncommunicable diseases (NCDs) 
within a single, simple measurement tool 
(Nguyen et al., 2023). International validation 
studies have shown that the GDQS can predict 
both nutrient adequacy and NCD risk in various 
population groups and countries. Therefore, the 
GDQS serves as an important tool for 
policymakers, researchers, and program 
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implementers to monitor, evaluate, and design 
effective diet improvement interventions at the 
national and global levels (Intake, 2024). 

The GDQS consists of 25 food groups 
classified into three categories: 16 healthy food 
groups (e.g., vegetables, fruits, and legumes), 
seven unhealthy food groups (e.g., sugar-
sweetened beverages and ultra-processed 
foods), and two food groups considered 
unhealthy when consumed in excess (red meat 
and high-fat dairy products). The assessment 
was based on the amount of consumption of 
each food group within a 24-hour period, with a 
total score ranging from 0 to 49. A higher GDQS 
indicates better diet quality, reflecting higher 
consumption of healthy foods and lower 
consumption of unhealthy foods. A GDQS score 
≥23 indicates a low risk for both nutrient 
inadequacy and NCDs, a score between ≥15 and 
<23 indicates a moderate risk, and a score <15 
indicates a high risk of NCDs (Bromage et al., 
2021). 

 
Developing Global Dietary Quality Score for 
Indonesian (GDQS-I) 
The Global Diet Quality Score for Indonesians 
(GDQS-I) is a modified version of the GDQS 
components and scoring system, adjusted to 
reflect the dietary consumption patterns of the 
Indonesian population. The primary reference 
for its development was the Indonesian 
Balanced Nutrition Guidelines (PGS) 2014, 
which provides dietary recommendations in 
terms of servings per day. The GDQS uses a cut-
off system based on consumption in grams per 
day. Therefore, in the GDQS-I, the daily gram-
based cut-offs were determined by aligning the 
PGS recommendations with the findings of 
Susetyowati et al. (2025). 

That study developed the Quality Eating 
Index (QEI) through a process involving a 
literature review, expert consultation, 
instrument testing, and construct and criterion 
validation. This process produced consumption 
thresholds (grams/day) for various food groups 
based on both the PGS recommendations and 
actual Indonesian dietary patterns, serving as 
the foundation for the GDQS-I cutoff 
modification. 

The main difference between the GDQS 
and GDQS-I lies in the consumption thresholds 
(cut-offs) for each food group, which were 
adjusted according to the average dietary intake 

of the Indonesian population (Table 1). For 
healthy food groups, such as fruits and 
vegetables, the recommendations were based on 
2–3 servings of fruit and 3–4 servings of 
vegetables, with one serving equivalent to 100 g 
(Susetyowati et al., 2025). In the GDQS-I, all 
types of fruits and vegetables were grouped 
together rather than classified by type, as the 
PGS 2014 treats all fruits and vegetables as 
equivalent in serving size and does not specify 
intake recommendations by variety. 

The refined grains and baked goods group, 
colored and white roots, and tubers were 
classified as carbohydrate sources with a total 
recommendation of 3–4 servings (300–400 
g/day). In the GDQS-I calculation, refined grains 
and baked goods accounted for 50% of the total 
carbohydrate recommendation, whereas colored 
and non-colored tubers accounted for 25% each. 
According to Pusdatin 2021, rice consumption in 
Indonesia reached approximately 35,8 million 
tons per year, placing Indonesia as the third-
largest country in global domestic rice 
consumption (KEMENTAN RI, 2021), 

The components of fish and shellfish, 
poultry and game meat, eggs, and red meat were 
modified based on the animal protein intake 
recommendation (3–4 servings per day), 
resulting in the following total consumption 
ranges per component: fish and seafood, 80–160 
g/day; poultry, 80–160 g/day; eggs, 40–60 
g/day (approximately one egg); and red meat, 
70–140 g/day. Plant-based proteins were 
divided into two groups: legumes (including tofu 
and tempeh, 50–110 g/day) and nuts (45–55 
g/day) (Susetyowati et al. 2025). Meanwhile, the 
remaining nine components–whole grains, low-
fat dairy, high-fat dairy, processed meat,  sweets 
and ice cream, sugar-sweetened beverages, juice, 
white roots and tubers,and purchasedddeep-
friedd food– retained the original GDQS cut-offs, 
as no specific national dietary recommendations 
exist in Indonesia for those food groups. 

 
 

Result and Discussion 

Characteristics of Subjects and Families 

Approximately half (59.0%) of the subjects in 
this study were female, and three-quarters 
(75.4%) were 13 years old, thus classified as 
early adolescence. In terms of economic aspects, 
three-quarters (75.4%) of the participants had a 
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moderate daily allowance for food and 
beverages (Rp 10,000–15,000 per day). 
Approximately half (59.0%) of the adolescents 
lived with their parents, indicating that nuclear 
family structures remained predominant. 
Regarding the family’s socioeconomic status, the 
parents’ education levels were mostly at the 
senior high school or equivalent level (fathers: 
39.3%; mothers: 29.5%), with the majority of 
fathers working as laborers or farmers (59.0%), 

while most mothers were unemployed or 
homemakers (90.2%). Nearly three-quarters 
(73.8%) of the families were of medium size (4–
6 members), with an average family income of 
Rp 1,436,475/capita/month. Overall, these 
characteristics indicate that most participants 
came from middle-income families with 
moderately educated parents and a simple 
lifestyle, which may influence adolescents’ 
consumption patterns and diet quality. 

 
Table 1. Comparison between GDQS and GDQS-I 

Food Group 

GDQS GDQS-I 
Point values Categories of consumed 

amounts (g/d) 
Categories of consumed 
amounts (g/d) 

Low Medium High 
Very 
High 

Low Medium High 
Very 
High 

Low Medium High 
Very 
High 

Healthy Fruits 
Citrus fruits <24 24–69 >69 

<200 
200-
300 

>300 

 

0 3 6 

  
Deep orange 
fruits 

<25 25–123 >123    

Other fruits <27 27–107 >107    
Vegetables             

Dark green 
leafy 
vegetables 

<13 13–37 >37 

<300 
300-
400 

>400 

 

0 2,75 5,5 

  

Cruciferous 
vegetables 

<13 13–36 >36    

Deep 
orange 
vegetables 

<9 9–45 >45    

Other 
vegetables 

<23 23–114 >114    

Legumes <9 9–42 >42  <50 50-110 >110  0 2 4  
Colored 
roots and 
tubers 

<12 12–63 >63  <30 30-37 >37  0 0,25 0,5  

Nuts and 
seeds 

<7 7–13 >13  <45 45-55 >55  0 2 4  

Whole 
grains 

<8 8–13 >13  <8 8–13 >13  0 1 2  

Liquid oils <2 2–7.5 >7.5  <2 2–7.5 >7.5  0 1 2  
Fish and 
shellfish 

<14 14–71 >71  <80 80-160 >160  0 1 2  

Poultry and 
game meat 

<16 16–44 >44  <80 80-160 >160  0 1 2  

Low fat 
dairy 

<33 33–132 >132  <33 33–132 >132  0 1 2  

Eggs <6 6–32 >32  <40 40-60 >60  0 1 2  
Unhealthy in excessive amounts 

High fat 
dairy (in 
milk 

<35 35–142 
>142–
734 

>734 <35 35–142 
>142
–734 

>734 0 1 2 0 
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equivalents) 
Red meat <9 9–46 >46  <70 70-140 >140  0 1 0  

Unhealthy 
Processed 
meat 

<9 9–30 >30  <9 9–30 >30  2 1 0   

Refined 
grains and 
baked goods 

<7 7–33 >33  <100 
100-
200 

>200  2 1 0  

Sweets and 
ice cream 

<13 13–37 >37  <13 13–37 >37  2 1 0  

Sugar-
sweetened 
beverages 

<57 57–180 >180  <57 57–180 >180  2 1 0  

Juice <36 36–144 >144  <36 36–144 >144  2 1 0  
White roots 
and tubers 

<27 27–107 >107  <47 47-58 >58  2 1 0  

Purchased 
deep fried 
foods 

<9 9–45 >45  <9 9–45 >45  2 1 0  

 
Diet Quality based on GDQS and GDQS-I 
Diet quality refers to the quality of the food and 
beverages consumed by an individual. It serves 
as an indicator to assess dietary intake and 
eating patterns in relation to established dietary 
recommendations and consumption guidelines 
(Sekarini et al., 2022). Good diet quality is a key 
factor in promoting the health and well-being of 
adolescents. Assessing diet quality plays an 
important role in evaluating an individual’s 
eating patterns against recommended dietary 
guidelines. Assessing diet quality in populations 

at various stages of nutritional transition is 
essential, as it provides valuable information on 
diet-related transitions (Kishino et al., 2024).  

In this study, the diet quality of the 
participants was assessed using the GDQS and 
GDQS-I methods. Based on the previously 
modified cut-off points and scoring system, the 
participants’ consumption data were analyzed to 
generate diet quality scores. The diet quality 
scores of the participants assessed using the 
GDQS and GDQS-I are presented in Table 2. 

 
Table 2. Distribution of subjects based on diet quality scores using GDQS and GDQS-I (n=61) 

Diet quality 
GDQS GDQS-I 

p-value* 
n % n % 

Low risk (≥23) 1 1.6 0 0.0 

<0.001** 
Moderate risk (<23 and ≥15) 19 31.1 3 4.9 
High risk (<15) 41 67.2 58 95.1 
Mean±SD 13.3±3.4 10.2±2.9 

*Analysis was conducted using the Related-Samples Wilcoxon Signed Rank Test  

**Significance level (p-value) <0.05. 
 
As shown in Table 2, which presents the 

distribution of subjects according to diet quality 
assessed by the two methods GDQS and GDQS-I, 
the scoring and assessment system of GDQS 
indicated that nearly three-quarters of the 
subjects (67.2%) were categorized as high-risk 
(<15), 31.1% as moderate-risk, and only 1.6% as 
low-risk (≥23). However, when assessed using 
the GDQS-I, the proportion of participants 
classified as high-risk increased sharply to 

95.1%, while 4.9% were categorized as 
moderate-risk, and none were categorized as 
low-risk, either for malnutrition or for future 
non-communicable disease (NCD) risk. The 
mean GDQS-I score (10.2 ± 2.9) was also lower 
than the global GDQS score (13.3 ± 3.4), 
indicating that the modified cutoff standards 
resulted in a lower assessment of dietary quality. 
The Wilcoxon signed-rank test revealed a 
significant difference between the two 
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assessment methods (p < 0.001), suggesting that 
the diet scores obtained from the GDQS and 
GDQS-I differed significantly. This difference 
became apparent after adjusting the daily intake 
cut-offs (gram/day) in the GDQS-I, which were 
developed based on the Indonesian Balanced 
Nutrition Guidelines (PGS) 2014 and actual 
national consumption data.  

As national dietary recommendations 
emphasize increasing the consumption of 
vegetables, fruits, and protein sources, the 
GDQS-I assigns lower scores to eating patterns 
that do not yet meet these recommendations. 
Based on the study by Arsenault et al. (2025), 
which validated the GDQS among adolescents 
aged 10–14 years across four countries (Mexico: 
n = 2,533; United States: n = 685; China: n = 
1,087; and United Kingdom: n = 1,675), as 
presented in Figure 1, the findings also showed 
that the GDQS-I produced considerably lower 
average diet quality scores than the GDQS 
results, both in Indonesia and in other countries. 

 

 
Figure 1.  Comparison of GDQS and GDQS-I 

score percentages with those of 
other countries. 

 
These findings provide important insights 

and critical considerations for nutrition and 
health care practitioners. The lower diet quality 
scores produced by the GDQS-I compared to the 
GDQS suggest that the consumption thresholds 
used may be too high relative to the actual 
dietary capacity of the Indonesian population. 
Conversely, the cut-off system in the GDQS was 
developed through cross-country empirical 
analyses and statistical performance testing 
across various low- and middle-income 
populations, resulting in lower consumption 
thresholds that more accurately reflect dietary 
conditions in poorer and developing countries 
(Bromage et al., 2021).  

Therefore, further evaluation is needed to 
determine whether the cut-off adjustments in 

the GDQS-I are appropriately aligned with 
Indonesian dietary habits or whether additional 
modifications are required to ensure greater 
relevance and consistency with global diet 
quality assessment standards. The substantial 
differences between GDQS and GDQS-I scores 
not only reflect the distinct standards or cut-offs 
used but may also be influenced by cultural, 
socioeconomic, and local food-environment 
factors that shape preferences and access to key 
GDQS food groups, such as vegetables, fruits, and 
protein sources. Dietary patterns in Indonesia 
remain dominated by the high consumption of 
carbohydrate-based staple foods (particularly 
rice) alongside a relatively low intake of 
vegetables, fruits, and animal-source protein, as 
reported by the Global Dietary Database and 
cross-country studies across Asia and Europe 
(Pries et al., 2025). In contrast, dietary patterns 
in high-income and developed countries tend to 
be more diverse and are supported by better 
access to fresh products, higher protein 
consumption, and greater daily intake and 
variety of fruits and vegetables (Giannetti et al., 
2023). Cross-cultural comparisons have also 
shown that traditional Indonesian foods are 
often high in carbohydrates and fats due to 
cooking methods that rely heavily on frying, 
whereas other countries have culinary traditions 
emphasizing fresh, baked, or steamed foods, 
which contribute more positively to diet quality 
(Gaupholm et al., 2023). This is reflected in the 
GDQS-I scores, in which cut-offs based on 
Indonesian dietary recommendations resulted in 
substantially lower overall scores.  

Socioeconomic status and family 
education level also influence purchasing power 
and nutritional knowledge, affecting the ability 
to choose healthier foods. Adolescents from 
families with lower socioeconomic and 
educational backgrounds tend to have poorer 
diet quality scores, even when assessed using 
the same tool (Dewi et al., 2023). This is 
consistent with the findings of the present study, 
in which most participants came from middle-
income households with moderate parental 
education and simple lifestyle patterns, 
contributing to diet quality scores that generally 
fell within moderate or low categories. 

 
Nutritional Status 

Nutritional status refers to the condition 
resulting from the balance between nutrient 
intake from food and the body’s nutrient 
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requirements for metabolism. Each individual 
requires different nutrient intakes depending on 
factors such as age, sex, physical activity, body 
weight, and other physiological conditions of the 
body. Indicators of nutritional status are 
measurable signs used to describe an individual’s 
nutritional status (KEMENKES RI, 2017). 

Nutritional problems among adolescents 
must be prevented and addressed, as 
adolescence is a period characterized by 
increased nutritional needs and vulnerability to 
nutritional imbalances. Nutritional problems 
during adolescence can negatively affect 
nutritional status and lead to long-term health 
consequences (Norris et al., 2022). The 
distribution of the subjects based on nutritional 
status is presented in Table 3. 

 
Table 3. Distribution of subjects based on 

nutritional status (n= 61) 
Nutritional Status (BMI-for-Age) n % 
Severe undernutrition  
(Z-Score < –3.0) 

1 1.6 

Undernutrition  
(–3.0 < Z-Score < –2.0) 

5 8.2 

Normal (–2.0 ≤ Z-Score ≤ 1.0) 50 82.0 
Overweight (1.0 < Z-Score ≤ 2.0) 3 4.9 
Obesity (Z-Score > 2.0) 2 3.3 
Mean ± SD -0.66 ± 1.16 

 
Among the 61 subjects, the majority had a 

normal nutritional status, with 50 individuals 
(82.0%) falling within the Z-score range of –2.0 
to ≤1.0. However, 18.0% of the participants were 
classified as having an abnormal nutritional 
status, consisting of undernutrition (8.2%), 
severe undernutrition (1.6%), overweight 
(4.9%), and obesity (3.3%). This finding 
indicates that, although most participants had a 
normal nutritional status, the issue of the double 

burden of malnutrition remains a matter of 
concern.  

The presence of both undernourished and 
overnourished subjects may indicate an 
imbalance in dietary patterns that do not 
correspond to energy and nutrient 
requirements, either due to insufficient or 
excessive intake of food. If left unaddressed, 
malnutrition and abnormal nutritional status 
among adolescents may increase the risk of 
growth disorders, reproductive health problems, 
weakened immunity, and greater susceptibility 
to infectious diseases. Moreover, adolescent 
malnutrition may contribute to decreased 
cognitive function, poor academic performance 
and reduced productivity (Al Rahmad et al., 
2020; Ranisavljev et al., 2025). 

 
Association Between GDQS and Nutritional 
Status 
Diet quality is a key indicator of how closely an 
individual’s dietary pattern adheres to balanced 
nutrition guidelines. Good diet quality 
contributes to better nutritional status, whereas 
increased consumption of a “non-healthy diet,” 
such as fast food and ultra-processed foods, 
makes individuals more prone to being 
overweight or obese (Zheng et al., 2023). 

Research conducted in Southeast Asia has 
shown that the consumption of healthy food 
groups among adolescents remains suboptimal, 
highlighting the need to improve overall dietary 
quality. This finding is consistent with a study 
conducted in the United Kingdom, which 
revealed that adolescents with poor diet quality 
and low physical activity levels, accompanied by 
a high body mass index (BMI), were at a greater 
risk of developing nutritional problems 
(Robinson et al., 2021). 

 
Table 4. Association between diet quality (GDQS and GDQS-I) and nutritional status 

Diet Quality 

Nutritional status (BMI-for-Age) 
p-
value* 

 
r 

Severe 
undernutrition 

Under-
nutrition 

Normal Overweight Obesity 

n % n % n % n % n % 
GDQS             
Low risk 0 0.0 0 0.0 1 1.6 0 0.0 0 0.0 

0.683 0.053 
Moderate 
risk 

0 0.0 2 3.3 16 26.2 1 1.6 0 0.0 

High risk 1 1.6 3 4.9 33 54.1 2 3.3 2 3.3 
GDQS-I             
Low risk 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0.185 0.172 
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Moderate 
risk 

0 0.0 0 0.0 2 3.3 1 1.6 0 0.0 

High risk 1 1.6 5 8.2 48 78.7 2 3.3 2 3.3 
 

Table 4 shows that there was no strong 
link between the two variables, whether GDQS 
scores (p = 0.683) or GDQS-I scores (p = 0.185). 
According to the distribution of subjects, most of 
the people who were placed in the high-risk 
group based on both GDQS and GDQS-I scores 
were actually in the normal nutritional status 
group (54.1% and 78.7%, respectively). A small 
proportion of participants were undernourished 
(4.9–8.2%) or obese (3.3%). These results may 
be explained by the existence of various factors 
affecting adolescents' nutritional status, which 
frequently interact and extend beyond diet 
quality. These factors include dietary habits and 
preferences, physical activity levels, nutritional 
knowledge, and familial and socioeconomic 
attributes, including family size, parental 
education, occupation, and income. Household 
food security is often associated with nutritional 
outcomes in adolescents. Moreover, 
environmental factors, including living 
conditions, school environment, hygiene, and 
sanitation, can influence the nutritional status of 
adolescents (Amoadu et al., 2024). 

However, the low diet quality seen with 
both the GDQS and GDQS-I methods shows that 
most people still had poor diet quality and were 
at a high risk of malnutrition and future non-
communicable diseases (NCDs). This is 
especially troubling because 18.0% of the 
participants had an abnormal nutritional status. 
These results align with those of Nguyen et al. 
(2023), who examined 1,001 Vietnamese young 
women aged 16–22 years and found no 
significant correlation between the GDQS and 
anthropometric indices (BMI and MUAC). The 
study identified a significant correlation 
between diet quality and nutritional status, 
indicating that each 1-point increase in the GDQS 
corresponded to a decreased probability of 
undernutrition (odds ratio [OR] = 0.87; 95% CI: 
0.83–0.91). This means that improving your diet 
is still an important step in maintaining your 
health and nutrition. Diet quality assessment 
was based on the Balanced Nutrition Guidelines. 
These include limiting sugar, salt, and fat intake 
and recommending a wide variety of food. A 
good diet not only helps the body function well 
but also helps maintain a healthy and balanced 
body (Larruy-García et al., 2024). 

The comparison of the methods and diet 
quality scores between the GDQS and GDQS-I 
shows that the GDQS was designed as a global 
diet quality assessment tool. The consumption 
thresholds for each food group were in 
accordance with international dietary patterns 
and recommendations. This makes it ideal for 
comparing countries, monitoring the world, and 
examining dietary trends in different groups of 
people. However, it may not be as effective in 
countries with specific eating habits. The GDQS-
I, on the other hand, is an adapted version that 
uses consumption cut-offs based on Indonesia's 
Pedoman Gizi Seimbang (PGS) and national 
dietary intake data. This makes it more useful 
for local assessments, program planning, and 
deciding which interventions to prioritize. The 
standards used in the GDQS-I were changed to fit 
the Indonesian diet, which is known for not 
consuming enough vegetables, fruits, and 
protein sources. As a result, GDQS-I scores are 
usually lower and may better show the large 
difference between what people eat now and 
what the government says they should eat. This 
pattern may also suggest that the GDQS-I cut-
offs are relatively high, which means that more 
research is needed to determine whether these 
standards are still good when compared to 
global diet quality assessment benchmarks. 

This study had several limitations that 
should be considered in future research. The 
limited sample size and implementation of non-
random sampling may constrain the statistical 
power and diminish the generalizability of the 
results to a wider population. The cross-
sectional study design also precludes the 
evaluation of causal relationships or the 
establishment of a temporal sequence between 
diet quality and nutritional status. This study 
lacked biochemical validation and 
supplementary anthropometric measurements 
beyond BMI, thereby constraining the 
thoroughness of the nutritional status 
evaluation, particularly regarding micronutrient 
status. Significant confounding variables, 
including physical activity, socioeconomic status, 
and living environment, were not entirely 
controlled for, allowing for the potential 
influence of additional factors on the observed 
relationships in this study. 
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Conclusion 

The assessment results using both the GDQS and 
GDQS-I methods indicated that the majority of 
participants had a low diet quality, which poses 
a high risk of both malnutrition and non-
communicable diseases (NCDs) in the future. 
This finding is reflected in the relatively high 
proportion of participants with abnormal 
nutritional status. The correlation analysis 
between diet quality and nutritional status 
revealed no significant association between 
these two variables, whether assessed using the 
GDQS or GDQS-I scores. 

The evaluation of diet quality through the 
modified GDQS-I considers multiple aspects of 
food consumption and dietary preferences 
specific to the Indonesian population in its 
scoring system. Moreover, the GDQS-I has been 
adapted to align with the Indonesian Dietary 
Guidelines (PGS), making it more relevant for use 
in Indonesia. However, this modified scoring 
matrix yielded considerably lower results than 
the original GDQS and did not show a significant 
correlation with nutritional status based on BMI-
for-age. Therefore, it can be concluded that the 
GDQS-I can serve as a screening tool to assess 
diet quality and potential nutritional risk among 
Indonesian adolescents. However, further 
studies are needed to examine its validity and 
consistency with other nutritional indicators. 

Several strategies can be implemented to 
improve adolescents’ diet quality and reduce the 
risk of nutrition-related problems. These include 
enhancing nutrition education for adolescents, 
introducing subsidies or price incentives to 
make nutritious foods more accessible to low-
income families, and implementing more 
targeted nutrition interventions, such as school-
based healthy breakfast programs, nutrition 
literacy training for parents, the use of digital 
media for healthy eating promotion, and stricter 
regulation of advertisements for foods high in 
sugar, salt, and fat that target adolescents. 
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