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A B S T R A C T   

Indonesia faces the double burdens of childhood obesity and malnutrition. A family’s socioeconomic status has 
been suggested to be one of the most influential factors contributing to childhood nutritional problems. This 
study aimed to: 1) identify the distinct trajectories of family economics; and 2) assess whether a family’s eco
nomic trajectory influences children’s body mass index (BMI). We analyzed trajectory patterns of family eco
nomic levels from 1997 to 2015 among 846 children aged under 3 years in 1997 using data from Indonesian 
Family Life Surveys. Trajectory patterns were identified with Group-Based Trajectory Modeling using the traj 
plug-in in STATA software. The BMI was classified according to 2007 World Health Organization growth stan
dards. Adjusted relative risk ratios (aRRRs) of family economic level trajectories and children’s BMI were 
calculated using multinomial logistic regressions. We identified three distinct trajectories of family economic 
level: stable poorest, stable middle, and increasing richest. In the total sample, there were no significant re
lationships between a family’s income trajectory and children’s BMI in the adjusted models. A significant 
relationship existed for male children, but not for female children, of compared to the poorest family trajectory 
group, male children in the increasing richest trajectory group were more likely to be overweight/obese (aRRR 
6.1, 95% confidence interval: 1.22–30.62) after adjusting for age and BMI. The present results highlight the 
importance of early interventions to minimize the potential adverse impacts of excessive BMI later in adulthood.   

1. Introduction 

Obesity in children and adolescents is a major and complex world
wide health issue causing millions of deaths yearly (Weihrauch-Bluher 
and Wiegand, 2018). Obesity has become more prevalent in Southeast 
Asia in the past decade. Notably, accelerated increases in the body mass 
index (BMI) were found in Malaysia, Brunei Darussalam, and Indonesia 
(Di Cesare et al., 2019). Obesity in children is a major health issue which 
leads to various harmful short- and long-term health effects. Children 
who are overweight or obese are more likely to still retain their weight 
status later in life and thus increase their risk of morbidities and chronic 
diseases (Coronado-Ferrer et al., 2022). 

In most high-income nations, a low socioeconomic status (SES) has 
consistently been shown to be linked to being overweight and obese in 
childhood (Bridger Staatz et al., 2021). However, in low-income coun
tries (LICs) and low-middle-income countries (LMICs), some studies 
showed that children from higher-income households were more likely 
to be overweight or obese (Buoncristiano et al., 2021). What makes the 
phenomenon more complicated is that LICs and LMICs may also carry a 

“double burden” of increasing numbers of overweight and obese chil
dren, as well as persistent childhood undernutrition (Ricardo et al., 
2021). In Indonesia, the prevalence of obesity in children aged 5–12 
years rose from 8.0% in 2013 to 9.2% in 2018 (Hadi et al., 2020). Ac
cording to national health survey (RISKESDAS) data collected in 2010, 
2013, and 2018, there has been little progress in reducing stunting and 
thinness among adolescents (Sparrow et al., 2021). The high proportion 
of wasted children (10.2%) in 2018 placed Indonesia as the country with 
the highest rate of wasting in Southeast Asia (Bella et al., 2022). 

The importance of a family’s SES in children’s nutrition status is well 
established (Jansen et al., 2013; Noh et al., 2014). Studies showed that 
individuals with a lower SES are more likely to be born with a low birth 
weight, to have unhealthy diets, and to be less physically active during 
leisure time (Vieira et al., 2019). Researchers suggested that the complex 
relationship between SES and obesity during the transition to adulthood 
can be better understood using a trajectory approach (Scharoun-Lee 
et al., 2009). Most prior research used single-time-point measures to 
assess a family’s SES influence, which may ignore the temporal nature of 
the association and led to a partial explanation of how SES contributes to 
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health outcomes (Vieira et al., 2019). The persistence and trajectory of a 
family’s low income were proven to be associated with children’s health 
and development (Bonaccio et al., 2021). However, those studies 
showed an inconsistent pattern of these relationships. One study indi
cated that individuals with upward socioeconomic mobility had higher 
BMIs than individuals with a high SES throughout life, suggesting that a 
low SES in childhood might be a critical factor determining one’s 
chances of becoming obese in the future (Vieira et al., 2019). Another 
study, instead, showed that women were three times more likely to be 
obese if they were in the trajectory group of “persistent low life course 
SES” compared to women in other SES trajectory groups (Scharoun-Lee 
et al., 2009). One study also showed increased risks for adolescents to be 
overweight and obese when family income trajectories were identified 
as “remaining in low-income” and “moving into low-income” (Demment 
et al., 2014). On the other hand, few studies have focused on the effects 
of family income trajectories on undernutrition. One study showed that 
a persistently low economic status during childhood and adolescence 
was associated with shorter adult height but not with being underweight 
or with adiposity (Isasi et al., 2016). 

As far as we know, no existing studies to date have used trajectories 
of a family’s subjective economic level to analyze its influence on chil
dren’s BMI in Indonesia. Therefore, the present study aimed to first 
identify distinct family economic trajectories in Indonesian families and 
then assess whether a family’s economic trajectory influenced children’s 
BMI while considering other parental and environmental covariates. 

2. Methods 

2.1. Study population 

The Indonesian Family Life Survey (IFLS) collects data on individual, 
family, and community-level sociodemographic, economic, and health 
characteristics using a multistage stratified sampling design. Households 
were selected from 13 of 27 provinces. The sample has representative
ness of the study population covering approximately 83% of the Indo
nesian population in 1993. The IFLS collects household-level and 
individual-level data in each wave. One or two members of a house
hold aged 12 and above were selected to be interviewed by structured 
questionnaire. For children under age of 12, parents or caregivers were 
interviewed instead. In IFLS 5, the data collection method was switched 
from a pen-and-paper personal interview to a computer-assisted per
sonal interview (CAPI) (Frankenberg and Thomas, 2000; Strauss et al., 
2016; Strauss et al., 2009; Strauss et al., 2004). The anthropometric 
measurements for both children and parents were collected by trained 
health workers (i.e., nurses or doctors) in IFLS 2–4 and trained in
terviewers in IFLS 5 (Frankenberg and Thomas, 2000; Strauss et al., 
2016; Strauss et al., 2009; Strauss et al., 2004). Further details of 
recruitment, response rates, and interview process for all waves are re
ported elsewhere (Strauss et al., 2016). 

This was a panel study following the same respondents in wave 2 
(IFLS 2, 1997–1998), wave 3 (IFLS 3, 2000), wave 4 (IFLS 4, 
2007–2008), to wave 5 (IFLS 5, 2014–2015). Children under 3 years of 
age at the time of IFLS 2 were included as the main target sample. In IFLS 
2, 1181 children aged under 3 years had at least one parent who re
ported their economic status. Among the 1181 children, only 847 chil
dren belonging to 809 families remained in this study due to missing 
characteristics of height, weight, and family SES. About 4.5% of the 
families have two children participating in this study. One extreme BMI 
z-core was excluded. The final sample size was 846 children. Since this 
study was based on the publicly available anonymized datasets, and thus 
exempt from ethical compliance. 

2.2. Measures 

2.2.1. Dependent variable 
The dependent variable was children’s BMI z-scores in IFLS 5. We 

used 2007 World Health Organization (WHO) growth standards to 
classify weight statuses into five groups (Bhargava et al., 2020; de Onis 
et al., 2007): severely thin (z-score < − 3 standard deviations (SDs)), thin 
(z-score < − 2 SDs), of a normal weight (− 2 SDs ≥ z-score ≥ +1 SD), 
overweight (z-score > +1 SD), and obese (z-score > +2 SDs). 

2.2.2. Independent variable 
The main independent variable consisted of family economic tra

jectories derived from IFLS 2 to 5. A family’s economic level was 
measured based on the highest reported level either from the father’s or 
the mother’s answer of the question: “Please imagine a six-step ladder 
where on the bottom (the first step) stand the poorest people, and on the 
highest step (the sixth step) stand the richest people. On which step are 
you?” (Betcherman and Marschke, 2016; Oshiro et al., 2021). Since one 
or two household members were asked to provide household informa
tion (Frankenberg and Thomas, 2000; Strauss et al., 2016; Strauss et al., 
2009; Strauss et al., 2004), we calculated family economic level based 
on the highest reported level either from fathers or mothers not only to 
estimate the influence of family SES on children’s BMI but also to 
maximize our sample size (Betcherman and Marschke, 2016; Oshiro 
et al., 2021). The sample sizes for fathers’ economic level were 753, 753, 
720, 730, 640, and 642, while the sample sizes for mothers’ economic 
level were 820, 822, 790, 789, 752, 753 for the year of 1997, 2000, 
2002, 2007, 2009, and 2014, respectively. Using the highest reported 
level from either fathers or mothers, the sample sizes were increased to 
834, 834, 831, 831, 815, and 815, respectively. 

2.2.3. Other covariates 
Sex, age, baseline BMI, parental BMI, parental educational levels, 

and residential setting were collected in IFLS 2. The BMI was calculated 
as the weight (kg)/square of the height (m2). The baseline BMI in IFLS 2 
was categorized into five groups based on z-scores for age: severely thin 
(z-score < − 3 SDs), thin (z-score < − 2 SDs), of a normal weight (− 2 SDs 
≥ z-score ≥ +1 SD), with a possible risk of being overweight (z-score >
+1 SD), overweight (z-score > +2 SDs), and obese (z-score > +3 SDs) 
(de Onis et al., 2007). Parental BMI was categorized into underweight 
(BMI <18.5 kg/m2), of a normal weight (18.5 kg/m2 ≤ BMI <23 kg/m2), 
overweight (23 kg/m2 ≤ BMI <25 kg/m2), and obese (BMI ≥25 kg/m2) 
according to the BMI cutoff points for Asian populations (WHO Expert 
Consultation, 2004). We controlled for the baseline BMI and parental 
BMI because they serve as biological and inherited influences of ones’ 
nutritional status (Narciso et al., 2019). Parental educational level was 
regrouped into two groups: “junior high school or less” and “senior high 
school or above” (Prihartono et al., 2022). Residential setting was 
categorized into rural and urban (Fidyani and Wisana, 2021). 

2.3. Statistical analysis 

Data were analyzed using STATA software, and Group-based Tra
jectory Modeling (GBTM) with censored normal distribution was con
ducted using the traj plugin (Jones and Nagin, 2012). BMI-for-age z- 
scores were calculated using the WHO Anthro plugin (Donat-Vargas 
et al., 2021; Shackleton et al., 2019). GBTM was used to determine 
trajectories of family economic levels. GBTM is a particular case of 
mixture modeling that allows distinct family economic level trajectories 
to be identified. It is suggested to begin testing from the model with the 
smallest number of groups and then gradually move to a model with a 
maximum logical number of groups. The number of groups and poly
nomial order of the trajectories are based on the smallest Bayesian in
formation criterion (BIC) (Pape et al., 2021), a sufficient number of 
individuals in each group (comprising more than 5% of the population) 
(Nguena Nguefack et al., 2020), the accuracy of the classification 
(measured as the average posterior probability of class membership for 
each trajectory of ≥0.70) (Donat-Vargas et al., 2021), and the overall 
interpretability of the model (Greene et al., 2022). We retained the cases 
that had at least two-time-points measures on economic level due to the 
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requirement of GBTM. We utilized a first-order Taylor expansion 
method to approximate the standard errors for the model parameters 
(Jones and Nagin, 2007). 

The Kruskal-Wallis test and Pearson’s Chi-squared test were used to 
analyze differences in characteristic distributions between trajectory 
groups (Ferrer et al., 2021). Multinomial logistic regression models were 
constructed to estimate associations between parental economic tra
jectories and children’s BMI z-score in IFLS 5 after controlling for other 
covariates. The multinomial logistic regression models were adjusted for 
children’s age, children’s baseline BMI in IFLS 2, parental BMI in IFLS 2, 
and the residential setting (Fidyani and Wisana, 2021; Susanto et al., 
2019). Stratified analyses were also conducted by sex (Hernández-Cor
dero et al., 2017). All associations were expressed as relative-risk ratios 
(RRRs) with associated 95% confidence intervals (CIs). 

3. Results 

Table 1 provides descriptive statistics of the sample. The analysis 
included 846 children, of whom 50.24% were female. Their average age 
was 18.23 months in IFLS 2 and 18.76 years in IFLS 5. Just over 55% of 
the sample was found to have a normal BMI in IFLS 2, and the per
centage increased to almost 78% in IFLS 5. A majority of family eco
nomic levels was identified as level 3. In IFLS 2, 52.6% of fathers and 
53.78% of mothers were found to have a normal BMI. About 68% of 
fathers (68.44%) had a junior high school education or less, while 
77.30% of mothers had a junior high school education or less. Approx
imately 63% of the families lived in urban settings. 

We identified three distinct family economic trajectories as illus
trated in Fig. 1. Families with a stable middle economic level formed the 
largest group (n = 617, 72.93%). The second largest group (n = 120, 
14.18%) included families with a stable poorest economic level. Finally, 
the third group identified the richest families (n = 109, 12.88%), who 
not only had the highest family income level but also exhibited an in
crease in the economic gap from other groups throughout the years. The 
classification by GBTM was good, with an average probability of class 
membership ranging from 0.8 to 0.878. 

Table 2 presents the bivariate analysis of sample characteristics and 
family economic trajectories. There were no significant differences in 
sex, age in IFLS 2, BMI in IFLS 2, BMI in IFLS 5, and mother’s BMI in IFLS 
2 by trajectory group. Father’s BMI in IFLS 2 was associated with the 
economic level trajectories. The higher the economic level, the more 
likely the father was to be overweight or obese. Fathers and mothers 
who had a high school education or more in IFLS 2 were more likely to 
be in a trajectory group with a better family economic level. Similarly, 
children who resided in an urban setting were also more likely to be in a 
trajectory group with a higher family economic level. 

Table 3 shows results of the multinomial regression analysis. In the 
unadjusted model (model 1), people in the trajectory group with an 
increasing family economic level were over twice (RRR 2.53, 95% CI: 
1.03–6.22) as likely as ones of the poorest families to be overweight/ 
obese in IFLS 5. However, the significant results disappeared in the 
adjusted models (models 2–4). We further conducted a stratified 
multinomial regression analysis by sex. We found a significant rela
tionship for male children in that compared to the poorest family tra
jectory group, children in the “increasing richest” trajectory group were 
more likely to be overweight/obese (RRR 8.34, 95% CI: 1.73–40.22) in 
model 1. The significant effect remained significant in model 2 (aRRR 
6.1, 95% CI: 1.22–30.62) after adjusting for age and BMI in IFLS 2. There 
were no associations between a family’s economic level trajectories and 
BMI categories among female children. The baseline BMI and age in IFLS 
2 were found to be positively associated with a risk of being overweight/ 
obese among female children when parental BMI and residential setting 
were controlled for in models 3 and 4. Male children were less likely to 
be severely thin and thin than female children (aRRR 0.55, 95% CI: 
0.43–0.71). The father’s BMI was a more-significant characteristic that 
affected the child’s nutritional status regarding both being 

Table 1 
Description of Sample Characteristics, the Indonesian Family Life Survey, 
1997–2015.  

Characteristics n (%)/mean (SD) 

Male, n (%) 421 (49.76) 
Age in IFLS 2 (months), mean (SD) 18.23 (10.05) 
Age in IFLS 5 (years), mean (SD) 18.76 (0.89)  

BMI in IFLS 2, n (%) 
Severely thin 31 (3.66) 
Thin 49 (5.79) 
Normal 470 (55.56) 
At possible risk of being overweight 78 (9.22) 
Overweight 33 (3.90) 
Obese 32 (3.78) 
Missing 153 (18.09)  

BMI in IFLS 5, n (%) 
Severely thin 17 (2.01) 
Thin 70 (8.27) 
Normal 658 (77.78) 
Overweight 62 (7.33) 
Obese 39 (4.61)  

Economic level in 1997, n (%) 
1 23 (2.74) 
2 134 (15.84) 
3 428 (50.59) 
4 215 (25.41) 
5 33 (3.90) 
6 1 (0.12) 
Missing 12 (1.42)  

Economic level in 2000, n (%) 
1 29 (3.43) 
2 121 (14.30) 
3 476 (56.26) 
4 196 (23.17) 
5 9 (1.06) 
6 3 (0.35) 
Missing 12 (1.42)  

Economic level in 2002, n (%) 
1 44 (5.20) 
2 221 (26.12) 
3 382 (45.15) 
4 152 (17.97) 
5 31 (3.66) 
6 1 (0.12) 
Missing 15 (1.77)  

Economic level in 2007, n (%) 
1 26 (3.07) 
2 157 (18.56) 
3 442 (52.25) 
4 187 (22.10) 
5 18 (2.13) 
6 1 (0.12) 
Missing 15 (1.77)  

Economic level in 2009, n (%) 
1 62 (7.33) 
2 212 (25.06) 
3 317 (37.47) 
4 168 (19.86) 
5 45 (5.32) 
6 11 (1.30) 
Missing 31 (3.66)  

Economic level in 2014, n (%) 
1 26 (3.07) 
2 120 (14.18) 
3 362 (42.79) 

(continued on next page) 
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undernourished and overweight/obese compared to the mother’s BMI, 
especially in male children. Living in an urban area during childhood 
showed a protective effect against being severely thin/thin in male 
children, but not in female children (aRRR 0.24, 95% CI: 0.11–0.53 vs. 
aRRR 1.12, 95% CI: 0.37–3.36, respectively). In additional analyses, we 
adjusted for the characteristics of parental education (not shown). 
However, parental educational characteristics were not significantly 
associated with children’s BMI, possibly due to the fact that they 
represent part of the family socioeconomic status, which overlaps with 
the family’s economic trajectory. 

4. Discussion 

Three distinct family economic trajectory groups were identified in 
this study. Around one in eight children were classified in the richest 
trajectory group that featured a family income which increased over the 
years. The other two groups featured stable middle and low family 
economic levels over time. Considerable societal changes took place 
during the study period in Indonesia. The economy of Indonesia 
significantly improved with positive changes in the GDP per capita in 
1995–1997 and 2007–2014 (Kurniawan and Managi, 2018). Although 
Indonesian economic growth has generally shown an increasing trend 
since 2004, the global financial crisis around 2008 might be reflected in 

Table 1 (continued ) 

Characteristics n (%)/mean (SD) 

4 247 (29.20) 
5 44 (5.20) 
6 16 (1.89) 
Missing 31 (3.66)  

Father’s BMI in IFLS 2, n (%) 
Underweight 71 (8.39) 
Normal 445 (52.60) 
Overweight 86 (10.17) 
Obese 94 (11.11) 
Missing 150 (17.73)  

Mother’s BMI in IFLS 2, n (%) 
Underweight 106 (12.53) 
Normal 455 (53.78) 
Overweight 121 (14.30) 
Obese 127 (15.01) 
Missing 37 (4.37)  

Father’s educational level in IFLS 2, n (%) 
≤ Junior high school 579 (68.44) 
≥ Senior high school 247 (29.20) 
Missing 20 (2.36)  

Mother’s educational level in IFLS 2, n (%) 
≤ Junior high school 654 (77.30) 
≥ Senior high school 190 (22.46) 
Missing 2 (0.24)  

Urban, n (%) 529 (62.53) 

BMI = body mass index; IFLS = Indonesian Family Life Survey; SD = standard 
deviation. 

Fig. 1. Trajectories of family economic position, the Indonesian Family Life 
Survey, 1997–2015. 

Table 2 
Description of body mass index (BMI) and sociodemographic characteristics by 
family economic trajectories, the Indonesian Family Life Survey, 1997–2015.   

Stable 
Poorest (N 
= 120) 

Stable 
Middle (N 
= 617) 

Increasing 
Richest (N =
109) 

p value 

Male, n (%) 58 (48.33) 308 
(49.92) 

55 (50.46) 0.939a  

Age in IFLS 2 (months), 
mean (SD) 

16.91 
(9.83) 

18.32 
(10.03) 

19.16 (10.38) 0.208b  

BMI in IFLS 2, n (%) (N = 94) (N = 506) (N = 93) 0.368a 

Severely thin/Thin/ 
Normal 

71 (75.53) 401 
(79.25) 

78 (83.87)  

At possible risk of 
being overweight/ 
Overweight/Obese 

23 (24.47) 105 
(20.75) 

15 (16.13)   

BMI in IFLS 5, n (%)    0.258a 

Severely thin/Thin 12 (10.00) 61 (9.89) 14 (12.84)  
Normal 100 

(83.33) 
479 
(77.63) 

79 (72.48)  

Overweight/Obese 8 (6.67) 77 (12.48) 16 (14.68)   

Father’s BMI in IFLS 2, n 
(%) 

(N = 91) (N = 507) (N = 98) <0.001a 

Underweight/Normal 84 (92.31) 367 
(72.39) 

65 (66.33)  

Overweight/Obese 7 (7.69) 140 
(27.61) 

33 (33.67)   

Mother’s BMI in IFLS 2, 
n (%) 

(N = 115) (N = 586) (N = 108) 0.050a 

Underweight/Normal 81 (70.43) 416 
(70.99) 

64 (59.26)  

Overweight/Obese 34 (29.57) 170 
(29.01) 

44 (40.74)   

Father’s educational 
level in IFLS 2, n (%) 

(N = 112) (N = 605) (N = 109) <0.001a 

≤ Junior high school 102 
(91.07) 

421 
(69.59) 

56 (51.38)  

≥ Senior high school 10 (8.93) 184 
(30.41) 

53 (48.62)   

Mother’s educational 
level in IFLS 2, n (%) 

(N = 120) (N = 615) (N = 109) <0.001a 

≤ Junior high school 110 
(91.67) 

475 
(77.24) 

69 (63.30)  

≥ Senior high school 10 (8.33) 140 
(22.76) 

40 (36.70)   

Urban, n (%) 58 (48.33) 393 
(63.70) 

78 (71.56) 0.001a 

IFLS = Indonesian Family Life Survey; SD = standard deviation. 
a Chi-squared test; bKruskal-Wallis test. 
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Fig. 1 with a slight U-shape for the middle- and low-income groups 
indicating the pre-crisis period in 2002–2007 and the post-crisis period 
in 2008–2012 (Mohammad et al., 2021). In the same period of time, a 
similar pattern of trajectory groups of family income were identified in 
some other countries as well. Three groups of income trajectories were 
reported in a study from Brazil. Their trajectory groups were charac
terized as stable high income, stable middle income, and low and vari
able income, with no crossover of trajectories (Schuch et al., 2018). In 
contrast, a study in the US showed a more-heterogeneous pattern, which 
identified five trajectory groups including stable low income, unstable 
becoming low income, low becoming adequate income, unstable 
becoming adequate income, and stable adequate income (Kendzor et al., 

2012). 
Overall, regarding the influence of family economic trajectories on 

the BMI, our study found that the effect was modest, and most of the 
effect could be explained by biological influences such as parental BMI. 
Our study found that in the unadjusted model, only those in the richest 
group compared to the poorest group showed a significant RRR of 
becoming overweight or obese than having a normal BMI. Compared to 
previous research, studies conducted in other LICs suggested a stronger 
effect of family SES on children’s nutritional status such that the richest 
groups in India, Vietnam, and Peru had the higher odds of being over
weight or obese (Carrillo-Larco et al., 2016; Verma et al., 2021). Simi
larly, the highest prevalence of being overweight and obese was found 

Table 3 
Multinomial logistic regression analysis of family economic level trajectory group memberships and children’s body mass index (BMI), the Indonesian Family Life 
Survey, 1997–2015.   

Model I1 RRR  
(95% CI) 

Model II2 aRRR  
(95% CI) 

Model III3 aRRR  
(95% CI) 

Model IV4 aRRR  
(95% CI)  

Severely thin/ 
Thin 

Overweight/ 
Obese 

Severely thin/ 
Thin 

Overweight/ 
Obese 

Severely thin/ 
Thin 

Overweight/ 
Obese 

Severely thin/ 
Thin 

Overweight/ 
Obese 

Total Sample (N = 846) (N = 693) (N = 590) (N = 590) 

Stable Middle vs. 
Stable Poorest 

1.04 
(0.54–2.02) 

2.01 
(0.94–4.30) 

0.85 
(0.42–1.72) 

1.72 
(0.75–3.91) 

0.75 
(0.34–1.68) 

1.04 
(0.43–2.49) 

0.64 
(0.28–1.44) 

1.04 
(0.43–2.51) 

Increasing Richest vs. 
Stable Poorest 

1.45 
(0.63–3.36) 

2.53 
(1.03–6.22) 

1.21 
(0.50–2.94) 

2.30 
(0.87–6.09) 

1.41 
(0.53–3.77) 

1.21 
(0.43–3.43) 

1.15 
(0.42–3.14) 

1.22 
(0.43–3.50) 

Males 0.55 
(0.43–0.71) 

1.03 
(0.84–1.28) 

0.58 
(0.44–0.76) 

1.01 
(0.80–1.28) 

0.50 
(0.37–0.68) 

1.03 
(0.80–1.34) 

0.47 
(0.34–0.65) 

1.03 
(0.80–1.34) 

Age in IFLS2   1.00 
(0.98–1.02) 

1.03 
(1.00–1.05) 

1.01 
(0.98–1.04) 

1.03 
(1.00–1.05) 

1.01 
(0.98–1.04) 

1.03 
(1.00–1.05) 

BMI in IFLS 2   0.70 
(0.36–1.36) 

1.72 
(1.02–2.92) 

0.74 
(0.36–1.55) 

1.92 
(1.08–3.42) 

0.72 
(0.34–1.51) 

1.92 
(1.08–3.42) 

Father’s BMI     0.29 
(0.12–0.71) 

2.89 
(1.70–4.91) 

0.24 
(0.10–0.58) 

2.91 
(1.68–5.04) 

Mother’s BMI     0.74 
(0.38–1.44) 

1.79 
(1.06–3.03) 

0.67 
(0.34–1.32) 

1.80 
(1.06–3.05) 

Urban       0.40 
(0.21–0.74) 

1.03 
(0.58–1.83)  

Males (N = 421) (N = 346) (N = 294) (N = 294) 
Stable Middle vs. 

Stable Poorest 
0.97 
(0.44–2.12) 

3.34 
(0.78–14.41) 

0.73 
(0.31–1.73) 

2.17 
(0.49–9.63) 

0.58 
(0.22–1.50) 

1.32 
(0.28–6.33) 

0.41 
(0.15–1.14) 

1.23 
(0.25–5.97) 

Increasing Richest vs. 
Stable Poorest 

2.19 
(0.84–5.74) 

8.34 
(1.73–40.22) 

1.77 
(0.63–5.00) 

6.10 
(1.22–30.62) 

1.70 
(0.54–5.36) 

2.63 
(0.47–14.63) 

1.21 
(0.36–4.04) 

2.45 
(0.44–13.78) 

Age in IFLS2   0.99 
(0.96–1.02) 

1.03 
(0.99–1.07) 

1.00 
(0.96–1.03) 

1.02 
(0.98–1.06) 

0.99 
(0.96–1.03) 

1.02 
(0.98–1.06) 

BMI in IFLS 2   0.90 
(0.43–1.88) 

1.52 
(0.70–3.29) 

0.88 
(0.39–1.99) 

1.58 
(0.68–3.67) 

0.80 
(0.34–1.86) 

1.54 
(0.66–3.61) 

Father’s BMI     0.30 
(0.11–0.82) 

3.00 
(1.41–6.35) 

0.22 
(0.08–0.61) 

2.62 
(1.21–5.68) 

Mother’s BMI     0.82 
(0.38–1.74) 

2.13 
(1.00–4.52) 

0.70 
(0.32–1.53) 

2.02 
(0.95–4.32) 

Urban       0.24 
(0.11–0.53) 

0.58 
(0.25–1.38)  

Females (N = 425) (N = 347) (N = 296) (N = 296) 
Stable Middle vs. 

Stable Poorest 
1.29 
(0.37–4.53) 

1.57 
(0.64–3.88) 

1.18 
(0.33–4.23) 

1.59 
(0.58–4.33) 

1.41 
(0.30–6.69) 

0.97 
(0.33–2.83) 

1.43 
(0.30–6.87) 

1.10 
(0.37–3.26) 

Increasing Richest vs. 
Stable Poorest 

0.37 
(0.04–3.66) 

0.92 
(0.26–3.21) 

0.33 
(0.03–3.31) 

0.86 
(0.21–3.48) 

0.52 
(0.04–6.22) 

0.58 
(0.13–2.47) 

0.53 
(0.04–6.43) 

0.68 
(0.15–3.00) 

Age in IFLS2   1.03 
(0.98–1.08) 

1.03 
(0.99–1.06) 

1.04 
(0.99–1.10) 

1.04 
(1.00–1.07) 

1.04 
(0.99–1.10) 

1.04 
(1.00–1.07) 

BMI in IFLS 2   0.24 
(0.03–1.86) 

2.06 
(1.00–4.26) 

0.37 
(0.05–2.89) 

2.41 
(1.09–5.33) 

0.36 
(0.05–2.89) 

2.40 
(1.08–5.33) 

Father’s BMI     0.30 
(0.04–2.37) 

2.85 
(1.32–6.14) 

0.31 
(0.04–2.48) 

3.24 
(1.45–7.23) 

Mother’s BMI     0.50 
(0.11–2.34) 

1.41 
(0.66–3.00) 

0.51 
(0.11–2.37) 

1.46 
(0.68–3.14) 

Urban       1.12 
(0.37–3.36) 

1.65 
(0.74–3.69) 

RRR = relative risk ratio; CI = confidence Interval; aRRR = adjusted relative risk ratio; IFLS = Indonesian Family Life Survey. 
1Model I: adjusted RRR for sex. 2Model II: adjusted RRR for sex, personal BMI, and age in IFLS 2. 3Model III: adjusted for model II + parental BMI. 4Model IV: adjusted 
for model III + residential setting. 
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among Mexican children and adolescents at the highest socioeconomic 
level. However, longitudinally, the increase in overweight and obese 
individuals was more profound among those children in the lowest so
cioeconomic level in these LICs (Hernández-Cordero et al., 2017). 
Although prevalence rates of children with overweight and obesity 
problems were still higher among the wealthy compared to poor fam
ilies, the increase in obesity prevalence rate was much larger in poor 
children than rich children (Aizawa and Helble, 2017). 

Our study measured family economic level based on the highest re
ported level from either parent. In Indonesia, since fathers generally 
have a higher economic level than mothers (Tadjoeddin, 2020), our 
results are more likely to represent the economic level influence of fa
thers on children’s weight status than mothers. However, since children 
are influenced by the lifestyle patterns shared among family members 
(Iguacel et al., 2021), using the highest reported economic level from 
either parent may indicate a general economic contextual influence on 
the weight status of children. Families belonging to higher socioeco
nomic level tend to possess greater motivation and resources to sustain a 
healthy way of living (Wang and Geng, 2019). 

According to our stratified analyses by sex, we detected a higher risk 
of being overweight or obese in the richest group only in boys. The as
sociation remained significant after controlling for BMI and age in IFLS 
2. A similar finding was reported in South Korea of a positive relation
ship between income and obesity found in men but not women (Chung 
et al., 2017). A study in China reported that the BMI of males was more 
likely to be affected by family income than that of females, and the 
differential relationship between gender has been increasing over the 
years (Asiseh and Yao, 2016). This can partly be attributed to differences 
in healthy behavior and diets, with women being more likely to focus on 
healthy eating and activities aiming for a thinner body image (Brytek- 
Matera et al., 2015; Gaylis et al., 2020). 

Cultural factors may in part contribute for the differences in nutrition 
status between boys and girls in our study. This finding is consistent with 
prior research findings in other Asian countries (Rachmi et al., 2017). 
Gender discrimination and inequitable intrahousehold food allocation 
practices can lead to higher rates of undernutrition in girls, and are more 
likely to occur in food insecure or poor households (Madjdian et al., 
2018). Since Indonesia has been known to have diverse cultural and 
ethnic groups in different regions, the geographical and cultural differ
ences may be the determinants of children’s nutritional status (Beal 
et al., 2018). 

Although the main strength of this study is using a longitudinal 
design and GBTM to examine trajectory patterns over 17 years, our 
findings should be viewed in the context of some limitations. First, while 
the study used a nationwide sample, the sample did not cover the eastern 
part of Indonesia (Mulyaningsih et al., 2021). Second, the IFLS asked 
participants to report a subjective relative income level, rather than 
actual family income. Although prior studies suggested that subjective 
evaluations of family income are a more-valid measure than asking 
about family income directly because of difficulties in asking about 
family income in a survey context (Rubin et al., 2014), future studies 
should examine the potential effects of combining subjective reports of 
relative income standing and actual family assets in order to provide a 
more-comprehensive picture of the influence of the SES (Torres et al., 
2018). Third, the number of missing data over time is still a concern for 
the generalizability of our study results. Compared to the original 
sample in IFLS 2, the missing data mostly came from children that were 
slightly older, male, and resided in rural areas, but the differences were 
not statistically significant. 

5. Conclusions 

Our study identified three distinct trajectories of family economic 
levels. The study results indicated that being in the increasing richest 
trajectory compared to the stable poorest trajectory may lead boys to 
becoming overweight/obese rather than being categorized as having a 

normal BMI in their late adolescent phase. Present results highlight the 
importance of early interventions to minimize the potential adverse 
impacts of excessive BMI later in adulthood. 
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Pollán, M., 2021. Trajectories of alcohol consumption during life and the risk of 
developing breast cancer. Br. J. Cancer 125, 1168–1176. https://doi.org/10.1038/ 
s41416-021-01492-w. 

Ferrer, F.S., Castell, E.C., Marco, F.C., Ruiz, M.J., Rico, J.A.Q., Roca, A.P.N., 2021. 
Influence of weight status on bone mineral content measured by DXA in children. 
BMC Pediatr. 21, 1–8. https://doi.org/10.1186/s12887-021-02665-5. 

Fidyani, A.Y., Wisana, I.D.G.K., 2021. The Impact of Mother’s Bargaining Power on the 
Nutritional Status of Children in Indonesia. Econ. Financ. Indones. 67, 115. https://d 
oi.org/10.47291/efi.v67i1.797. 

Frankenberg, E., Thomas, D., 2000. The Indonesia Family Life Survey (IFLS): Study 
Design and Results from Waves 1 and 2 (No. DRU-2238/1-NIA/NICHD). 

Gaylis, J.B., Levy, S.S., Hong, M.Y., 2020. Relationships between body weight 
perception, body mass index, physical activity, and food choices in Southern 
California male and female adolescents. Int. J. Adolesc. Youth 25, 264–275. https:// 
doi.org/10.1080/02673843.2019.1614465. 

Greene, N.D., Riley, T., Mastroianni, R., Billimoria, Z.C., Enquobahrie, D.A., Baker, C., 
Gray, M.M., Umoren, R.A., 2022. Neonatal Vital Sign Trajectories and Risk Factors 
During Transport Within a Regional Care Network. Air Med. J. 1, 1–7. https://doi. 
org/10.1016/j.amj.2022.08.002. 

Hadi, H., Nurwanti, E., Gittelsohn, J., Arundhana, A.I., Astiti, D., West, K.P., Dibley, M.J., 
2020. Improved understanding of interactions between risk factors for child obesity 
may lead to better designed prevention policies and programs in indonesia. Nutrients 
12, 1–12. https://doi.org/10.3390/nu12010175. 

Hernández-Cordero, S., Cuevas-Nasu, L., Morán-Ruán, M.C., Méndez-Gómez 
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