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ABSTRACT 

Background: Global changes and urbanisation cause nutrition transition which holds a crucial factor to nutritional status. 

Nutrition transition manifests in increased access to unhealthy and highly processed food, as well as reduced physical 

activity that may lead to over-nutrition. 

Objectives: This study aimed to measure the proportions of food consumption expenditure by food groups, identify 

nutrition transition by comparing the proportions of food expenditure namely modern, traditional, plant-based, meat-

based, ready to eat and processed foods, and investigate association between nutrition transition and nutritional status of 

female adolescents in Indonesia. 

Materials and Methods: This study used secondary data from the Indonesian Family Life Survey 4 (2007) and 5 (2014) 

that collected data on individual food consumption in the past week. Nutrition transition was measured by comparing 

proportions of food expenditure to estimate consumption. Height, weight, and age were calculated into Body Mass Index-

for-age (BMI-for-age) to identify nutritional status. Data from 5,203 female adolescents aged 12-18 years were used. 

Multiple Logistic regression was performed to estimate the Odds Ratio (OR). 

Results: Compared to 2007, there was an increase in the proportion of food expenditure for modern food and ready-to-

eat food in households. On the other hand, the proportion of traditional food, plant-based food, and processed food 

consumption decreased in 2014 compared to 2007. Plant-based is a protective factor for over-nutrition (OR = 0.54; 95% 

CI: 0.31-0.95). Meanwhile, ready to eat food was a risk factor for over-nutrition (OR = 1.56; 95% CI: 0.95-2.57).  

Conclusion: Plant-based is a protective factor; while ready-to-eat is a risk factor for over-nutrition among female 

adolescents. 
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BACKGROUND  

Malnutrition is a prominent health issue in developing world. In India, a significant proportion of 

43.3% adolescent girls experienced stunting.1 Additionally, a considerable 20% of these adolescent girls were 

affected by anemia,2 while 21.6% of adolescents were classified as overweight or obese.3 Indonesia is also 

facing the triple burden of malnutrition, a condition in which the incidence of undernutrition, overnutrition, 

and micronutrient deficiency is found simultaneously in a region.4, 5 In Indonesia, the prominent issue of 

undernutrition is stunting while micronutrient deficiency is anemia. Stunting and anemia among adolescents 

in Indonesia are still prevalent. National data in 2018 showed that 25.7% of adolescents aged 13-15 years and 

26.7% of adolescents aged 16-18 years were stunted. In addition, 32% adolescents suffered from anemia.6 

Recent research in 2021 found the prevalence of anemia among pregnant adolescent girls aged 15-24 years in 

Indonesia were alarmingly high at 84.6%.5 On the other hand, over-nutrition refers to overweight and obesity 

and there has been an increasing trend of obesity over the years. In the age group of 13-15 years, the prevalence 

increased from 10.3% in 2013 to 16% in 2018. The number slightly differ in the age group of 16-18 years 

where the increase was from 7.3% in 2013 to 13.3% in 2018.6, 7 

Defining adolescence has been challenging since many loosely define adolescence as a developmental 

period ranging from age 10-19 years, 8 10–24 years, 9 13-18 years, 10 and 18 years.11 Adolescence refers to 

the notion of a transition period between childhood and adulthood which includes biological growth and 

development. Almost 20% of total height growth and 45% of bone mass development occurred in the 

adolescent period. In addition, ponderal growth is at about the same rate as growth in infancy and childhood.9, 

12, 13  

Optimal growth and development for adolescent girls ensures better health outcomes in adulthood and 

future offspring. The physical development of adolescent girls is reflected in an increase in pelvic width (which 
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plays a crucial role in preventing problems during labor), breast development, mammary tissue and uterus, and 

adipose tissue.12-14 Adolescent girls around the ages of 12 and 13 years usually experiencing menarche or the 

start of menstrual periods which marked sexual maturation.9  

Evidence suggests that adolescent nutritional status strongly influences nutritional status and health 

outcomes of the next generation, and must be considered as a continuum of risks. Adolescents girls with 

malnutrition were associated with adverse health, maternal, and neonatal outcomes at later life. Pregnant 

adolescents with anemia and/or protein/energy-deficient were at a higher risk of preterm births, stillbirths, 

neonatal mortality, and delivering low birth weight infants.15 In addition, overweight and obesity increase the 

risk of adolescents experiencing sexual maturation disorders and non-communicable diseases in adulthood 

such as cardiovascular diseases, stroke, type 2 diabetes, musculoskeletal disorders such as osteoarthritis, and 

cancers (endometrial, breast, and colon).16, 17  

The term nutrition transition was first introduced in 1993 by Dr. Barry M. Popkin which concerns the 

broad changes in the pattern of human diet that have occurred over time.18 Nutrition transition could be 

observed by measuring the proportion of animal food;19, 20 plant-based food;19, 21 food purchased from outside;22 

and processed food consumption.19 In low- to middle-income countries such as Indonesia, nutrition transition 

describes shifts from traditional diets high in cereal and plant-based foods towards Western pattern diets high 

in sugars, fats, and animal foods. This causes a swift increase in the prevalence of overweight and obesity 

while undernutrition and micronutrient deficiencies remain public health issues.18 Urbanisation, income 

growth, and global free-trade policy have increased food availability and affordability local food sector. The 

transition manifests in increased access to less healthy and highly processed foods, as well as a sedentary 

lifestyle.23, 24 

Referring to the literature, nutrition transition may affect nutrition status of female adolescents. 

Therefore, understanding the concept of nutrition transition and malnutrition would be the first step in 

developing strategies to improve nutrition support for adolescent girls. Hence, this study aimed to: 1) measure 

the proportions of food consumption expenditure by food groups; 2) identify nutrition transition by comparing 

the proportions of food expenditure, namely modern, traditional, plant-based, meat-based, ready to eat and 

processed foods; and 3) investigate the relationship between nutrition transition and nutritional status of 

adolescents in Indonesia. 

 

MATERIALS AND METHODS 

This study used secondary data sources from the Indonesian Family Life Survey (IFLS).25 The IFLS 

is a longitudinal survey representing around 83% of the Indonesian population. The survey has five waves of 

data collected in 1993, 1997, 2000, 2007–2008 and 2014–2015. The survey was conducted by the RAND 

Institute with the cooperation of local universities and research centers in Indonesia. Data were collected from 

questionnaire-based interviews and anthropometric measurement conducted by a nurse.  
The first wave of the survey covered only 13 provinces, but the number was broadened to include more 

than 20 provinces in the last round to capture respondents’ mobility to other provinces. Ethical clearances for 

the surveys were provided by institutional review boards (IRBs) in the United States and Gadjah Mada 

University (UGM) for IFLS waves 3, 4 and 5 and by the University of Indonesia for IFLS waves 1 and 2. 

Our study focused on the two recent waves of IFLS—wave 4 (conducted between 2007 and 2008) and 

wave 5 (conducted between 2014 and 2015) due to availability of data on individual food consumption in the 

past week. Wave 4 and 5 were analyzed as repeated cross-sectional surveys. There were 13,500 households 

and 43,000 individuals interviewed in the fourth wave of the study (please refer to Figure 1). The number of 

respondents increased in the fifth wave to 15,900 households and more than 50,000 individuals. This study 

only covers adolescent girls aged 12-18 years. The dataset includes a total of 5,203 adolescent girls aged 12-

18 years, with 2,409 in 2007 (IFLS 4) and 2,794 in 2014 (IFLS 5). 

Nutrition Transition 

This study used the IFLS Food Consumption Module for data collection. Subjects were asked if they 

consumed each food item in the past one month and how much money they spent to purchase it. In particular, 

we collected food expenditure data from the module and calculated the proportions of each food item 

expenditure then compared to the total food expenditure. Literature suggests food supply available for human 

consumption is a suitable proxy to capture the nutrition transition.18, 26 Their study relied on household survey 

data to identify nutrition transition across households with different socioeconomic and areas. 
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Figure 1. Observation number of IFLS 4 and 5 

Food items were then grouped referring to previous studies. In this study we classified food items into 

six food groups, namely: 1) Modern food consists of instant noodle, soda, eggs, sweet, fast food, meat, fried 

food, dairy, and sauce; 2) Traditional food consists of rice, banana, green leaf vegetable, papaya, carrot, tubers, 

fish, and mango;27 3) Plant-based food consists of rice, corn, tubers, vegetables, fruits, nuts, herbs, plant 

protein; 4) Meat-based food consists of meat, chicken, fish, salted fish, processed meat, and eggs;19-21 5) Ready 

to eat food refers to food purchased from outside and consists of soup, porridge, fried and cooked rice and 

noodles; 6) Processed food consists of soft drink, alcohol, tobacco, instant noodles, processed meat, ketchup, 

shrimp paste, and sauce.21, 22  

Nutrition transition was measured by comparing the proportions of food expenditure of adolescents 

aged 12-18 years of modern vs traditional food and plant based vs meat based food in 2007 and 2014. In 

addition, we identified nutrition transition by examining the increased proportions of ready to eat and processed 

food expenditure between 2007 and 2014.  

Adolescents Nutritional Status 

Anthropometric measurements including weight and height were collected from IFLS Book US. 

Adolescents nutritional status in this study were classified using Body Mass Index-for-age (BMI for-age) for 

5-18 years. BMI is the ratio between body weight (in kilograms) to height (in meters) and then raised to the 

power of two. BMI-for-age is calculated by dividing the BMI value by the age of the adolescents and then 

classified based on the Indonesian Child Anthropometric cut-off values. Adolescent girls with z-score >+2 SD 

were classified as obese; z-score between +1 to +2 SD were overweight; z-score between -2 to +1 SD were 

considered normal; z-score between -3 to -2 SD were classified as thinnes; and z-score < -3 SD were classified 

as severely thinnes.11 

Statistical analysis 

Multiple logistic regression analysis performed with STATA version 17.0 (StataCorp) was used to 

examine the associations between nutrition transition and nutritional status of adolescents. Model 1 focused 
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on predicting the role of increased consumption of modern vs traditional food on the risk of over-nutrition. 

Model 2 captured the association of increased consumption of plant vs meat-based food on the risk of over-

nutrition. Model 3 explored the association of increased consumption of ready-to-eat vs processed food on the 

risk of over-nutrition. In addition, we included year dummy 2014 to capture the difference of average risk of 

over-nutrition among female adolescents in 2007 and 2014. The estimation result were significant at a two-

tailed type 1 (i.e. α) error rate of 5 % (P< 0·05). Dummy variables of BMI to categorize nutritional status: 1 

for obese and overweight; 0 for normal, thin, and severely thin. The association were measured by Odds Ratios 

(OR) for these factors.  

 

RESULTS 

Table 1 shows that compared to 2007 the proportion of modern food, meat-based food, and ready to 

eat food consumption increased for adolescents in 2014. On average, the proportion of modern food 

consumption was 27.1% in 2007 and 30.2% in 2014. The proportion of meat-based consumption was 15.4% 

in 2007 and 15.9% in 2014. The proportion of ready to eat food consumption was 10.2% in 2007 and 13.5% 

in 2014. 

On the other hand, the proportion of traditional food, plant-based food, and processed food 

consumption decreased in 2014 compared to 2007. On average, the proportion of traditional food consumption 

was 35.2% in 2007 and 33.5% in 2014. The proportion of plant-based consumption was 35.1% in 2007 and 

32.9% in 2014. The proportion of processed food consumption was 30.1% in 2007 and 27.1% in 2014. 

 
Table 1. Nutrition Transition of Adolescent Girls Aged 12-18 Years in Indonesia  

Variable 
2007 2014 

Obs.* Mean Std. Dev Min Max Obs. Mean Std. Dev Min Max 

Modern Food 2,476 27.1% 18.9% 0 1.0% 2,803 30.2% 20.8% 0 1 

Traditional Food 2,476 35.2% 16.6% 0 98.3% 2,803 33.5% 16.0% 0 89.0% 

Plant-Based 2,476 35.1% 16.8% 0 95.4% 2,803 32.9% 16.1% 0 93.0% 

Meat-Based 2,476 15.4% 10.8% 0 72.2% 2,803 15.9% 10.6% 0 76.3% 

Ready to Eat 2,476 10.2% 16.0% 0 1.0% 2,803 13.5% 18.7% 0 1 

Processed food 2,476 30.1% 13.7% 0 93.7% 2,803 27.1% 13.5% 0 82.7% 

BMI 2,409 1954.6 324.3 1114.4 3806.9 2,794 1994.3 362.6 1138.2 3790.2 

BMI-for-age 2,409 -32.1 103.2 -356.0 487.4 2,794 -16.9 116.3 -342.6 474.3 

  *Obs: number of observation 

 

 

Figure 2. Nutrition Transition of Adolescent Girls Aged 12-18 Years in Indonesia (Wave 4 and 5) 
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Table 2 describes the changes in nutritional status of adolescents from 2007 to 2014. The data indicates 

that the proportions of adolescents who are overweight increase from 6.19% in 2007 to 8.02% in 2014, and 

the proportions of obese adolescents increase from 2.32% in 2007 to 4.76% in 2014. 

 
Table 2. Nutritional Status of Adolescent Girls Aged 12-18 Years in Indonesia  

BMI-for-age 

Year 
Total 

n (%) 2007 

n (%) 

2014 

n (%) 

1: Severely Thinnes 8 (0.33) 4 (0.14) 12 (0.23) 

2: Thinnes 93 (3.86) 84 (3.01) 177 (3.40) 

3: Normal 2,103 (87.30) 2,349 (84.07) 4,452 (85.57) 

4: Overweight 149 (6.19) 224 (8.02) 373 (7.17) 

5: Obese 56 (2.32) 133 (4.76) 189 (3.63) 

Total 2,409 (100) 2,794 (100) 5,203 (100) 

 

In table 3 we examine the association between nutrition transition and nutritional status of adolescents 

from 2007 to 2014. The Odds Ratio for consumption of plant based food is 0.54. This implies that adolescents 

with higher intake of plant-based food are 46% less likely to be overweight and obese. Meanwhile, the Odds 

Ratio for consumption of ready to eat food is 1.56. This implies that a higher consumption of ready to eat food 

increase the risk of overweight and obesity by 1.56 times. Last, adolescents surveyed in 2014 has higher risk 

of developing overweight and obesity by approximately 1.5 times. 

 
Table 3. Nutrition Transition and Risk of Obesity/ Overweight 

Risk Of Overweight & 

Obesity 

Odds Ratio (95% CI) 

Model 1 Model 2 Model 3 

Year 2014 1.55 (1.29-1.86) 1.55 (1.29-1.86) 1.55 (1.28-1.86) 

Constant 0.09 (0.06-0.14) 0.11 (0.09-0.15) 0.09 (0.07-0.12) 

Modern Food 1.28 (0.73-2.26) 
  

Traditional Food 0.72 (0.35-1.50) 
  

Plant-Based 
 

0.54 (0.31-0.95) 
 

Meat-Based 
 

1.09 (0.48-2.47) 
 

Ready to Eat 
  

1.56 (0.95-2.57) 

Processed food 
  

0.92 (0.46-1.86) 

Log likelihood -1766.523 -1766.289 -1766.827 

LR chi2 29.39 29.85 28.78 

Prob > chi2 0.000 0.000 0.000 

Pseudo R2 0.008 0.008 0.008 

Observation 5,203 5,203 5,203 
Note: 

Model 1: the effect of modern food and traditional food on the risk of overweight & obesity 

Model 2: the effect of plant based food and meat based food on the risk of overweight & obesity 

Model 3: the effect of prepared food and processed food on the risk of overweight & obesity 

An odds ratio is statistically significant at 5 percent of the confidence intervals 

 

DISCUSSION 

Our study found evidence of nutrition transition among female adolescents from 2007 to 2014. The 

proportions of modern food, meat-based food, and ready to eat food consumption increased while the 

proportion of traditional food, plant-based food, and processed food consumption decreased. This was 

consistent with previous study which described that younger generation in Indonesia often preferred western-

type foods over traditional dishes.22 Western-type food is primarily characterized by red meat and other animal 

products, fast food or junk food, and pre-packaged or ready to eat meal; 22, 28 thus are similar to modern and 

meat-based food in our study. Moreover, time constraint with more women in the work force cause a failing 

practice to cook meals at home and increase favour in ready to eat food.22 
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This study also found supporting evidence that nutrition transition was associated with nutritional 

status of female adolescents in Indonesia. Those with higher intake of plant-based food are less likely to be 

overweight and obese. Meanwhile, a higher consumption of ready to eat food is a risk factor of overweight 

and obesity. Our result was in agreement with previous longitudinal cohorts which found that plant-based diet 

had a protective association with weight gain and fat mass,29, 30 and inversely associated with the risk of 

obesity.31 Fruits and vegetables in plant-based diet are rich in antioxidants, therefore this diet promotes lower 

oxidative stress and inflammation that contributes to the development of obesity.32 Conversely, ready to eat 

meals were associated with increased risk of obesity. Ready to eat meals were linked to higher energy intake 

above the national nutritional recommendations, and thus increase the risk of fat deposition and subsequently, 

obesity.33 

Based on our findings, Indonesia is currently at stage IV of nutrition transition according to Popkin 

theory. Popkin described the concept of nutrition transition in five patterns: (i) collecting food: diets rich in 

plants and high in protein from lean wild animals; (ii) famine: diets rich in agriculture products, i.e. cereals; 

(iii) receding famine: diets characterized by fewer carbohydrates and more fruits, vegetables, animal protein; 

(iv) degenerative diseases: high-calorie foods, more fats, animal products, sugars, processed food and less 

fibres; (v) behavioural change toward a healthy and balanced diet: less fats and processed foods, increased 

carbohydrate, fruits, and vegetables.18 

Nutrition transition in stage IV was associated with an increased risk of adolescent obesity and 

overweight, and eventually led to nutrition related non-communicable diseases such as type 2 diabetes, heart 

disease, stroke, and cancer.16-18 This was in line with our findings that there was an increase proportions of 

overweight and obesity among female adolescents from 2007 to 2014. If this nutrition transition pattern 

persisted, there should be concern to address unhealthy consumption among female adolescents, considering 

that adolescence period is eminent for the second window of opportunity. This means the lack of nutritional 

intake in childhood can be compensated during adolescence by optimizing nutrient intake to maximize 

growth.5 

Moreover, nutrition transition stage IV was characterized by lower consumption of fibres which may 

increase the risk of micronutrient deficiencies in female adolescents. Female adolescents experience increased 

nutritional needs to support the transformation of puberty into the adult phase. 13 A study indicated that 

pregnant adolescents with anemia were at a higher risk of preterm births, stillbirths, neonatal mortality, and 

delivering low birth weight infants.15 

Since micronutrient deficiencies could coexist with overweight and obesity during adolescents period, 

this issue needs further attention. Referring to the findings of this study, there are proposed policy 

recommendation such as school based interventions by enhancing nutrition education and implementing 

healthy food environment in the school canteen.34 Home based interventions could also be implemented by 

weekly nutrition session by trained nutrition educator and food subsidy.35 

However, the decreased processed food consumption from 2007 to 2014 in current study contradicts 

with Popkin theory which defines stage IV with higher processed food.18 These inconsistencies could be 

attributed to factors associated with diet changes in modern era. Income growth, increased number of working 

women, and increased working hours have caused a high demand for ready to eat food.23, 36-38 Ready to eat 

food refers to food purchased from outside and suitable for eating with no further preparation. They could also 

be described as food partially cooked in advance, with no further cooking or preparation required before being 

eaten. These type of food are convenient and time-saving.37, 38 The trend aligned with evidence of increased 

ready to eat food consumption found in our study. 

The strength of the present study was the use of IFLS data which represented around 83% of the 

Indonesian population. In addition, this was one of the first known study to examine nutrition transition from 

2007 to 2014 and its association with nutritional status of female adolescents. 

However, this study also has some limitations. First, this study used household food expenditure data 

to measure nutrition transition. For future research, we suggest using food diary consumption to better identify 

nutrition transition. Second, the cross-sectional data only allowed us to estimate association between nutrition 

transition and nutritional status. To infer causation, the longitudinal data is more preferable. 

 

CONCLUSIONS 

Compare to 2007, the proportions of modern food, meat-based food, and ready to eat food consumption 

increased in 2014; while the proportion of traditional food, plant-based food, and processed food consumption 
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decreased. Plant based is a protective factor for over-nutrition with Odds Ratio of 0.54; while ready-to-eat is 

a risk factor for over-nutrition with Odds Ratio of 1.56. 
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