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The triple burden of malnutrition (TBM), comprising 

undernutrition, overnutrition, and micronutrient 

deficiencies, remains a major nutritional challenge in 

Indonesia amid rapid economic growth and shifting dietary 

habits. This study aimed to analyze the prevalence of TBM 

and its association with maternal dietary patterns using data 

from 1,005 mother–child pairs in the 2023 Indonesian Health 

Survey. Complex sample logistic regression was applied to 

account for the multistage sampling design. The prevalence 

of TBM was 4.3%. In children, 16.6% were underweight, 

21.3% stunted, and 21.7% anemic, while 51.4% of mothers 

were overweight or obese and 15.0% anemic. Maternal 

dietary patterns were significantly associated with TBM risk, 

whereby mothers who rarely or never consumed grilled or 

charred foods were more likely to belong to non-TBM 

families (AOR = 8.57; 95% CI: 1.43–51.29; p = 0.018), as were 

those with moderate consumption (AOR = 4.78; 95% CI: 

1.09–20.98; p = 0.038). In contrast, rare consumption of 

meat, poultry, or fish products with preservatives (AOR = 

0.13; 95% CI: 0.02–0.95; p = 0.043) and fruits or fruit-based 

products (AOR = 0.19; 95% CI: 0.06–0.61; p = 0.005) was 
associated with a higher likelihood of TBM. A non-linear 

association was observed for flavor enhancers, where 

moderate consumption was linked to lower odds of TBM 

(AOR = 0.33; 95% CI: 0.15–0.73; p = 0.006), whereas rare 

consumption increased the likelihood of belonging to non-

TBM families (AOR = 2.79; 95% CI: 1.04–7.48; p = 0.041). 

Additionally, moderate consumption of fats and oils was 

positively associated with TBM risk (AOR = 2.94; 95% CI: 

1.01–8.54; p = 0.047). In conclusion, maternal dietary 
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patterns significantly influence TBM risk among Indonesian 

families. 
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Introduction 

According to the United Nations (2023), malnutrition continues to be a pervasive 

global public health problem, impeding the realization of the Sustainable Development Goals 

(SDGs), particularly Goal 2: Zero Hunger [1]. Despite the global progress witnessed in the realm 

of food security, various forms of malnutrition persist, reflecting deep-rooted inequalities in 

diet quality, health access, and socioeconomic status [2].  

Triple Burden of Malnutrition (TBM) refers to the coexistence of undernutrition 

(stunting, wasting, underweight), overnutrition (overweight and obesity), and micronutrient 

deficiencies (such us anemia) within the same population, household, or even family [3]. TBM 

has emerged as a hallmark of the ongoing nutrition transition in low- and middle-income 

countries (LMICs) [4]. A confluence of factors, including rapid urbanization, the globalization 

of food markets, and shifts in lifestyle patterns, has precipitated a transition in dietary habits 

from traditional, nutrient-rich foods to processed and energy-dense diets characterized by 

high levels of sugar, salt, and fat [5]. These shifts have contributed concurrently to the 

persistent undernutrition among vulnerable populations and the rising rates of overweight, 

obesity, and noncommunicable diseases (NCDs) in the broader population [6].  

Although direct mortality data related to TBM are limited, this condition contributes to 

multiple adverse health outcomes, including impaired child growth, low birth weight, 

increased maternal complications, and higher long-term risks of noncommunicable diseases 

[6]. The coexistence of undernutrition, anemia, and obesity within the same household 

highlights the complexity of nutritional inequities in Indonesia and underscores the urgency of 

integrated public health responses [11]. 

The prevalence of the Triple Burden of Malnutrition (TBM) varies considerably among 

developing countries and is becoming a nutritional issue that is receiving increasing global 

attention. In India, approximately 5.7% of mother-child pairs experience TBM, with the main 

http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/


 JPHS Vol. 4, No. 03, December 2025, pp. 382-400   

384                                                                                                           P-ISSN 2961-9106 ● E-ISSN 2961-8681 

risk factors including the mother's age and education, delivery method, and socioeconomic 

status [8]. In Nepal, the TBM rate reaches 7%, especially among short mothers and upper 

economic groups [9]. In contrast, in Sub-Saharan Africa, TBM is more commonly found in West 

Africa and is associated with male children, low birth weight, and low maternal education [10].  

In Indonesia, finding from the Basic Health Research (RISKESDAS) surveys indicate a 

rising trend in the prevalence of triple burden of malnutrition among mother-child pairs [11]. 

Approximately 21.3% of households experienced TBM in 2013, increasing to 24,9% in 2018, 

suggesting a worsening integrational nutrition problem [11]. The data also reveal a higher risk 

among girls compared to boys [11]. These overlapping forms of malnutrition within the same 

household underscore the complex interplay between maternal and child nutrition, where 

maternal overnutrition or micronutrient deficiencies coexist with child undernutrition. Such 

interlinked patterns are often driven by dietary monotony, limited nutrition literacy, and 

socioeconomic disparities that restrict access to diverse and nutrient-rich foods [12].  

Dietary behavior is among the most critical modifiable risk factors influencing the 

occurrence of malnutrition [13]. Frequent consumption of foods high in added sugars, fats, and 

refined carbohydrates has been demonstrated to increase the risk of overweight, obesity, and 

metabolic syndrome [14]. Conversely, inadequate intake of fruits, vegetables, and animal-

source foods has been shown to contribute to micronutrient deficiencies and impaired child 

growth. In Indonesia, this imbalance in dietary patterns is further compounded by cultural 

preferences, limitations in the food environment, and the marketing of unhealthy foods [15]. 

However, despite the growing recognition of these issues, empirical evidence linking specific 

maternal food consumption patterns with the occurrence of TBM at the household level 

remains limited. 

Addressing the issue of TBM necessitates a comprehensive understanding of how 

maternal dietary habits influence multiple forms of malnutrition simultaneously. As mothers 

occupy a central role in the determination of household food choices, their consumption 

patterns have the capacity to exert a direct influence on both their own nutritional status and 

that of their children [16]. The investigation of these relationships can yield critical insights 

into the mechanisms by which dietary transitions contribute to TBM, thereby facilitating the 

identification of leverage points for public health interventions [17]. 

Hence, this study aims to analyze the association between maternal dietary patterns 

and the Triple Burden of Malnutrition (TBM) among mother–child pairs in Indonesia, using 

nationally representative data from the 2023 Indonesian Health Survey (Survei Kesehatan 

Indonesia, SKI). The identification of key maternal dietary behaviors associated with TBM is 

expected to inform evidence-based nutrition policies and integrated interventions that 
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promote healthy, balanced diets. These insights may support the development of strategies to 

break the intergenerational cycle of malnutrition and accelerate progress toward achieving the 

SDGs in Indonesia. 

 

Material and Methods 

A. Study Design and Data Source 

This study employed a cross-sectional design using secondary data from the 2023 

Indonesia Health Survey (Survei Kesehatan Indonesia; SKI 2023) conducted by the Ministry 

of Health of the Republic of Indonesia. The SKI 2023 is a nationally representative survey 

designed to monitor population health indicators, nutritional status, and maternal health 

behaviors across Indonesian families.  

 

B. Study Population and Sampling 

The analytical sample consisted of mother–child pairs living in the same household. 

Inclusion criteria were: (1) availability of complete anthropometric and biochemical data 

for both mother and child; (2) mothers aged 15–49 years; (3) having a biological child aged 

0–59 months. Exclusion criteria included pregnant mothers, incomplete records, and 

extreme or implausible anthropometric values. After data cleaning and weighting, a total of 

1,005 families were included, representing an estimated 321,586 Indonesian families. 

Information on maternal or child morbidity was not included, as the analysis was confined 

to dietary pattern variables in relation to nutritional outcomes. 

 

C. Dependent Variable 

The nutritional status of children was analyzed using WHO Anthro (2006) and 

classified following the Regulation of the Minister of Health No. 2/2020: underweight 

(weight-for-age < −2 SD), stunted (height-for-age < −2 SD), wasted (weight-for-height < −2 

SD), and overweight/obese (weight-for-height > +2 SD) [18]. Maternal nutritional status 

was determined by BMI (weight/height²) based on Regulation No. 41/2014: underweight 

(BMI < 18.5 kg/m²) and overweight/obese (BMI > 25 kg/m²) [19]. Hemoglobin 

concentration assessed anemia using WHO standards: <10.0 g/dL (children 6–23 months), 

<11.0 g/dL (24–59 months), and <12.0 g/dL (women 15–65 years) [20].  

The inclusion of these specific indicators (WAZ, HAZ, WHZ, BMI, and hemoglobin level) 

was intended to capture the three core dimensions of malnutrition—undernutrition, 
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overnutrition, and micronutrient deficiency—as components of the Triple Burden of 

Malnutrition (TBM). Therefore, the classifications were selected not to describe all 

anthropometric categories separately, but to detect the coexistence of these conditions 

within the same mother–child pair.  The Triple Burden of Malnutrition (TBM) was defined 

as the coexistence of undernutrition, overnutrition, and anemia within a mother–child pair. 

TBM criteria: (1) overweight/obese mother, undernourished child, and anemia in 

either/both; or (2) underweight mother, overweight/obese child, and anemia in 

either/both. Families not meeting these were classified as non-TBM. 

 

D. Independent Variable 

Maternal dietary patterns were assessed based on the food frequency questionnaire of 

the 2023 Indonesian Health Survey (SKI), which collected information on usual food 

consumption during the past month [38]. Two major food groupings were analyzed: risky 

food consumption patterns and overall dietary consumption patterns by food group. 

The risky food consumption pattern included ten items representing energy-dense or 

nutrient-poor foods, namely sweet foods, sweetened beverages, salty foods, fatty or 

cholesterol-rich fried foods, grilled or charred foods, meat, poultry, or fish products with 

preservatives, flavor enhancers such as monosodium glutamate (MSG) or seasoning powder, 

soft drinks or other carbonated beverages, energy drinks, and instant noodles or other 

instant foods [38]. 

Meanwhile, the maternal dietary consumption pattern by food group comprised eleven 

categories representing nutrient-dense foods, including cereals and cereal-based products 

(e.g., rice, bread, noodles, biscuits, pasta), starchy tubers, legumes, nuts, tofu, tempeh, and 

related products, vegetables and vegetable-based dishes, fruits and fruit-based products, 

meat, poultry, or organ meats, fish, shellfish, shrimp, and their products, eggs (chicken, duck, 

etc.), milk and dairy products, fats and oils, and sugar, syrup, confectionery, and other 

sweetened products [38]. 

The original SKI questionnaire employed six frequency categories—(1) >1 time per day, 

(2) 1 time per day, (3) 3–6 times per week, (4) 1–2 times per week, (5) <3 times per month, 

and (6) never [38]. For analytical purposes, these were simplified into three categories: 

Rarely/Never (<3 times per month), Moderate (1–6 times per week), and Frequent (≥1 time 

per day), to minimize zero cells and ensure stable model estimation in the complex sample 

logistic regression. 
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E. Data Analysis 

All analyses accounted for the complex sampling design using weighted estimations. 

Data was analyzed with Complex Sample Logistic Regression in IBM Statistic, incorporating 

strata, primary sampling units (PSU), and sample weights. Results were presented as 

Adjusted Odds Ratios (AORs) with 95% Confidence Intervals (CIs) and p-values. A 

significance level of p < 0.05 was considered statistically significant. 

 

F. Ethical Considerations 

Permission to use the 2023 Indonesian Health Survey data was obtained from the 

Center for Data and Information Technology (Pusdatin) of the Ministry of Health of the 

Republic of Indonesia with number FRM/SMKI-PUSDATIN/70/0692/2025. This study has 

also obtained ethical approval from the Research Ethics Committee of the Faculty of 

Dentistry, Universitas Airlangga with number 0785/HRECC.FODM/VII/2025 dated July 24, 

2025. 

 

Results and Discussions 

A. Nutritional Status of Mothers and Children and the TBM in Indonesian Families  

The sample of 1,005 mother–child pairs was drawn from the 2023 Indonesian Health 

Survey (SKI), which used a multistage stratified sampling design representing all provinces 

of Indonesia. Weighted estimates (n = 321,586 families) were applied to ensure national 

representativeness.  

In mothers, the prevalence of overweight and obesity was 51.4% and underweight 

4.6%, indicating a continuing shift in nutritional patterns toward excess energy intake. This 

figure is slightly higher than the 47.9% prevalence of maternal overweight and obesity 

reported by Andriani et al. (2023), suggesting an ongoing nutritional transition from 

deficiency to overnutrition [11]. The coexistence of obesity and anaemia among mothers 

reflects a double burden of malnutrition, where excessive caloric intake occurs alongside 

micronutrient deficiencies. This condition may result from dietary transitions associated 

with urbanization and the growing consumption of ultra-processed foods that are energy-

dense but poor in micronutrients [5]. 

The prevalence of anaemia among mothers was 15.0%, indicating a persistent public 

health issue related to iron deficiency. Although this figure is slightly lower than the 18.0% 

reported in the Indonesian Health Survey, it still highlights inadequate micronutrient intake 
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among women of reproductive age. The co-occurrence of obesity and anaemia is 

characterized as a form of double malnutrition in mothers that can adversely affect 

reproductive health and child nutrition [21]. 

 

 

   Source: Authors’ analysis of the 2023 Indonesian Health Survey (SKI) dataset 

Fig. 1. Prevalence of maternal and child nutritional status and TBM in Indonesian families.  

 

In children, nutritional outcomes exhibited a heterogeneous pattern across different 

indicators. Based on weight-for-age, 16.6% were classified as underweight. According to 

weight-for-height, 8.5% were wasted, while 2.1% were overweight or obese—indicating 

the early emergence of the double burden of malnutrition within this population. In terms 

of height-for-age, 21.3% of children were stunted, representing a notable decline from the 

29.7% reported by Andriani et al. (2023) [11]. This reduction may indicate the partial 

effectiveness of national nutrition programs targeting the first 1,000 days of life (1,000 

HPK). Nevertheless, the prevalence remains above the WHO threshold for a public health 

concern (≥20%) [4]. 

Furthermore, the prevalence of childhood anaemia was 21.7%, a level categorized as 

serious according to WHO standards. The persistence of anaemia is likely attributable to 

insufficient intake of iron-rich animal-source foods, micronutrient deficiencies, and 

parasitic infections [22]. The consequences of anaemia during childhood are far-reaching, 

including impaired cognitive, motor, and immune development, which may perpetuate the 

cycle of intergenerational poverty [23]. 
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The prevalence of the Triple Burden of Malnutrition (TBM) was found to be 4.3% 

among the surveyed families (95% CI: 3.2–5.7), which is equivalent to approximately 

13,000 households in Indonesia. The term "TBM" is defined as the presence of mothers who 

are overweight, children who are undernourished, and anemia in one or both. This 

prevalence is considerably lower than the results of the 2013 (21.6%) and 2018 (28.4%) 

Riskesdas studies (Andriani et al., 2023), which may be influenced by changes in the 

analysis methodology, socio-economic dynamics, and the impact of the post-pandemic 

nutritional transition [11]. 

Despite a decline in the proportion, TBM persists as a significant challenge, reflecting 

an imbalance in nutritional consumption and distribution within households. A diet 

characterized by high energy but low micronutrient intake, in conjunction with inadequate 

nutritional literacy, has been demonstrated to elevate the probability of concurrent 

malnutrition [5], [24]. This condition underscores the significance of cross-sectoral 

interventions that focus on mothers and children as a unified family nutrition ecosystem 

[25]. 

 

B. Maternal Food Consumption Pattern 

An analysis of maternal consumption patterns is presented in Tables 1 and 2. These 

patterns encompass the frequency of maternal consumption of risky foods and food group 

consumption. The tables offer a comprehensive overview of maternal dietary habits. 

The majority of mothers exhibited a moderate consumption pattern of sweet foods 

(58.2%), followed by frequent consumption (31.9%) and rarely/never consumption (9.9%). 

A similar trend was observed in the consumption of sweet beverages, where the moderate 

category predominated (45.7%), followed by frequent consumption (39.2%) and 

rarely/never consumption (15.1%). The preponderance of mothers with moderate to 

frequent consumption of sweet foods and beverages signifies their high exposure to added 

sugar in their daily diet. A substantial body of research has demonstrated a positive 

correlation between excessive sugar intake and an increased risk of overweight, obesity, 

and type 2 diabetes mellitus [26]. In the context of the Triple Burden of Malnutrition (TBM), 

the high consumption of sweet foods and beverages by mothers not only exacerbates the 

risk of overnutrition in mothers but also affects children's taste preferences and eating 

behaviors, thereby reinforcing the cycle of intergenerational nutritional imbalance [27]. 

The consumption of foods high in fat, cholesterol, and fried foods was predominantly 

in the frequent category (46.9%), followed by the moderate category (43.9%) and the 
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rare/never category (9.2%). This pattern suggests a proclivity for dietary patterns 

characterized by elevated levels of saturated and trans fats. These dietary patterns have 

been linked to an augmented risk of adverse health outcomes, including elevated 

cholesterol levels, obesity, and cardiovascular disease [28]. In households at risk of TBM, a 

preference for high-fat foods can contribute to maternal overweight, while children are at 

risk of undernutrition due to the low quality of the family's diet [29]. 

 

Table 1.  Pattern of Maternal Risky Food Consumption. 

Variable 
Rarely/Never 
(Weighted N) 

 (%) 
Moderate 

(Weighted N) 
 (%) 

Frequently 
(Weighted N) 

 (%) 

Sweet foods 31,748 9.9 187,281 58.2 102,558 31.9 

Sweetened beverages 48,587 15.1 146,869 45.7 126,130 39.2 

Salty foods 50,737 15.8 155,986 48.5 114,864 35.7 

Fatty/cholesterol-
rich/fried foods 

29,588 9.2 141,091 43.9 150,907 46.9 

Grilled or charred foods 188,042 58.5 122,031 37.9 11,514 3.6 

Meat/poultry/fish 
products with 
preservatives 

133,655 41.6 163,886 51.0 24,046 7.5 

Flavour enhancers (MSG 
or seasoning powder) 

18,014 5.6 24,389 7.6 279,183 86.8 

Soft drinks or carbonated 
beverages 

294,514 91.6 23,644 7.4 3,428 1.1 

Energy drink 311.322 96.8 8,415 2.6 1.850 0.6 

Instant noodles or other 
instant foods 

96,657 30.1 207,213 64.4 17,716 5.5 

Source: Authors’ analysis of the 2023 Indonesian Health Survey (SKI) dataset 
* Rarely/never (<3 times per month), moderate (1–6 times per week), and frequently (≥1 time 
per day). 

 

The consumption of grilled foods was found to be low, with the majority of mothers in 

the rarely/never category (58.5%), followed by moderate (37.9%) and frequent (3.6%). 

Concurrently, the consumption of meat, chicken, or fish that had undergone processing with 

preservatives was predominantly characterized by the moderate category (51.0%), with a 

significant proportion of respondents (41.6%) reporting rarely or non-consumption, and a 

smaller percentage (7.5%) indicating frequent consumption. Although the consumption of 

burnt foods is relatively rarely, the frequency of consumption of processed products with 

preservatives remains relatively high. Processed products with high sodium and nitrite 

content have been demonstrated to elevate the risk of developing hypertension and 



JPHS Vol. 4, No. 03, December 2025, pp. 382-400  

 Relationship Between Maternal Dietary Patterns and the Triple Burden… (Zulhadiman, et al.)               391  

metabolic disorders [30]. Prolonged exposure to processed foods has been demonstrated 

to influence intergenerational predilections for foods high in sodium [31]. This 

phenomenon serves to reinforce detrimental eating patterns, thereby perpetuating the 

cycle of TBM within households. 

The consumption of flavor enhancers was predominantly in the frequent category 

(86.8%), with 7.6% in the moderate category and 5.6% in the rarely/never category. The 

high consumption of flavor enhancers indicates a strong preference for savory or umami 

flavors in the community's eating culture. The high sodium content in flavor enhancers has 

been identified as a significant risk factor for hypertension and non-communicable diseases 

[14]. The excessive use of flavor enhancers has the potential to influence children's early 

preferences, potentially leading to a heightened acceptance of foods high in sodium [32]. 

This, in turn, can adversely impact the overall quality of the family's diet. 

The consumption of soft drinks and energy drinks is relatively low, with most mothers 

rarely or never consuming soft drinks (91.6%) or energy drinks (96.8%). However, the 

consumption of instant noodles or instant foods is notably high, with the majority of 

consumers falling within the moderate category (64.4%), followed by the rarely/never 

(30.1%) and often (5.5%) categories. While high-sugar beverage consumption remains at a 

low level, the substantial intake of instant foods signifies a shift towards a fast food diet that 

is deficient in nutritional value. Instant foods are characterized by elevated sodium and 

saturated fat content, and diminished fiber content [26]. Prolonged consumption of these 

foods has been associated with diminished diet quality and heightened risk of non-

communicable diseases [26]. 

The consumption of instant noodles in Indonesia is frequently linked to lower 

socioeconomic status, as they are inexpensive and readily available [33]. This finding 

underscores the pivotal role that economic factors play in shaping the nutritional quality of 

a families diet [25]. The reliance on low-nutrient convenience foods has the potential to 

compromise the nutritional well-being of children, thereby elevating the susceptibility to 

the development of type 2 diabetes mellitus (T2DM) within their familial units [34]. The 

findings indicate that the majority of mothers have diets with high levels of sugar, fat, and 

sodium, and low levels of fresh, nutritious foods. This phenomenon mirrors the nutritional 

transition in Indonesia, where the coexistence of overnutrition among mothers and 

undernutrition and anaemia among children within the same household is a prevalent 

concern. This condition underscores the significance of family-based nutritional 

interventions in promoting behavioral changes, reducing exposure to ultra-processed foods, 

and fostering the development of healthy eating patterns across generations. 
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Table 2.  Maternal Dietary Consumption Patterns by Food Group. 

Variable 
Rarely/Never 
(Weighted N) 

 (%) 
Moderate 

(Weighted N) 
 (%) 

Frequently 
(Weighted N) 

 (%) 

Cereals and cereal-based 
products (rice, bread, 
noodles, biscuits, pasta, 
etc.) 

3,402 1.1 25,414 7.9 292,772 91.0 

Starchy tubers 130.369 40.5 177,220 55.1 13,998 4.4 

Legumes, nuts, tofu, 
tempeh, and related 
products 

34,303 10.7 167,623 52.1 119,661 37.2 

Vegetables and vegetable-
based dishes 

6,497 2.0 114,365 35.6 200,725 62.4 

Fruits and fruit-based 
products 

31,348 9.7 216,726 67.4 73,512 22.9 

Meat, poultry, or organ 
meats 

62,349 19.4 230,283 71.6 28,954 9.0 

Fish, shellfish, shrimp, 
and their products 

78,596 24.4 208,172 64.7 34,819 10.8 

Eggs (chicken, duck, etc.) 19,951 6.2 204,531 63.6 97,105 30.2 

Milk and dairy products 218,731 68.0 78,705 24.5 24,150 7.5 

Fats and oils 29,265 9.1 80,664 25.1 211,657 65.8 

Sugar, syrup, 
confectionery, and 
sweetened products 

80,357 25.0 96,068 29.9 145,162 45.1 

Source: Authors’ analysis of the 2023 Indonesian Health Survey (SKI) dataset 
Rarely/never (<3 times per month), moderate (1–6 times per week), and frequently (≥1 time 
per day). 

 

As illustrated in Table 2, the predominant proportion of mothers regularly ingest 

cereals and cereal products (91.0%). Conversely, the consumption of starchy tubers is 

predominantly moderate (55.1%). Notably, 40.5% of mothers rarely or never consume 

starchy tubers. A substantial proportion of mothers in Indonesia regularly consume cereals, 

which are the country's predominant staple food, particularly rice [35]. This finding is 

consistent with the predominant carbohydrate consumption pattern in Indonesia, which 

continues to place significant reliance on cereal-based sources. Concurrently, the 

consumption of starchy tubers remains comparatively low, despite its potential as a source 

of local food diversification [36]. 

The consumption of nuts, seeds, tempeh, tofu, and their processed products was 

highest in the moderate category (52.1%), followed by the frequent category (37.2%) and 

the rarely/never category (10.7%). Processed products, including tempeh and tofu, are 
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notable sources of plant-based protein and are rich in isoflavones and fiber [37]. This 

relatively substantial consumption contributes to diet quality; however, the portion must 

be increased to balance carbohydrate intake. 

Vegetable consumption was predominantly frequent (62.4%), while fruit intake tended 

to be moderate (67.4%). This indicates that fruit availability and consumption remain 

suboptimal. These findings are consistent with the Indonesian Health Survey, which 

reported low compliance with the recommendation of consuming at least five servings of 

fruits and vegetables per day [38]. Insufficient intake may lead to deficiencies in fiber, 

vitamins, and essential minerals, contributing to stunting and anemia [39]. 

The majority of the subjects consumed meat and animal products in the moderate 

category (71.6%), fish and seafood in the moderate category (64.7%), and eggs in the 

moderate category (63.6%). The consumption of milk and dairy products was 

predominantly characterized by the "rarely/never" category, accounting for 68.0% of the 

sample. While the majority of mothers consumed meat, fish, and eggs in moderation, the 

consumption of milk and dairy products remained notably low (68.0% rarely/never). Milk 

constitutes a significant source of high-quality animal protein, calcium, and vitamin D, 

which have been demonstrated to play a crucial role in the prevention of micronutrient 

deficiencies [40]. The factors influencing low milk consumption include price, consumer 

preferences, and cultural dietary habits [41]. 

Concurrently, the consumption of fat and oil was predominantly observed in the 

frequent category (65.8%). The consumption of sugar and sweetened processed food items 

was found to be prevalent, with the frequent category constituting 45.1% of the sample. The 

high consumption of fats/oils (65.8% frequent) and sugar/sweet processed foods (45.1% 

frequent) indicates a tendency toward a high-energy diet with low nutritional quality [42]. 

Excessive consumption of these two food categories has been linked to an increased risk of 

obesity, metabolic syndrome, and non-communicable diseases [43]. Within the paradigm of 

the triple burden of malnutrition, this phenomenon contributes to an elevated risk of 

overnutrition among mothers, while children persist in their vulnerability to 

undernutrition or anemia due to inadequate intake of micronutrients. 

 

C. Analysis of Maternal Dietary Patterns and the Triple Burden of Malnutrition 

The complex sample logistic regression analysis of maternal dietary patterns revealed 

significant associations with the occurrence of Triple Burden of Malnutrition (TBM) within 

families (Table 3). The model accounted for sampling weights, strata, and primary sampling 
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units to ensure nationally representative estimates. The results indicated that several 

maternal dietary behaviors significantly influenced the likelihood of families experiencing 

concurrent forms of undernutrition, overnutrition, and micronutrient deficiencies. 

 

Table 3.  Complex Sample Logistic Regression of Maternal Dietary Patterns and TBM 

Variable Category AOR 95% CI p value 

Grilled or charred foods Rarely/Never 8.573 1.433 – 51.294 0.018* 

Moderate 4.777 1.088 – 20.978 0.038* 

Frequently 1.000 - - 

Meat/poultry/fish products with 
preservatives 

Rarely/Never 0.132 0.019 – 0.945 0.043* 

Moderate 0.394 0.062 – 2.507 0.322 

Frequently 1.000 - - 

Flavor enhancers (MSG or 
seasoning powder) 

Rarely/Never 2.788 1.038 – 7.482 0.041* 

Moderate 0.328 0.147 – 0.733 0.006* 

Frequently 1.000 - - 

Fruits and fruit-based products Rarely/Never 0.191 0.061 – 0.605 0.005* 

Moderate 0.643 0.199 – 2.080 0.460 

Frequently 1.000 - - 

Fats and oils Rarely/Never 1.657 0.364 – 7.543 0.513 

Moderate 2.938 1.011 – 8.538 0.047* 

Frequently 1.000 - - 

Source: Authors’ analysis of the 2023 Indonesian Health Survey (SKI) dataset 
Reference category = TBM; Estimates obtained using complex sample logistic regression. 
*Significance at p < 0.05. 

 

Mothers who rarely or never consumed grilled or charred foods had significantly 

higher odds of belonging to non-TBM families compared with those who frequently 

consumed them (AOR = 8.57; 95% CI: 1.43–51.29; p = 0.018). Similarly, those with 

moderate consumption also showed elevated odds (AOR = 4.78; 95% CI: 1.09–20.98; p = 

0.038). This finding indicates that frequent consumption of grilled or charred foods is more 

closely associated with TBM, possibly due to exposure to toxic compounds generated during 

high-temperature cooking, such as polycyclic aromatic hydrocarbons (PAHs) and 

heterocyclic amines (HCAs). These compounds can interfere with nutrient metabolism, 

induce oxidative stress, and contribute to metabolic imbalances [44], which may manifest 

as both undernutrition and obesity within the same household—reflecting the nutritional 

duality characteristic of TBM. 

A notable finding was that mothers who rarely or never consumed processed meat, 

poultry, or fish containing preservatives were less likely to belong to non-TBM families 
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(AOR = 0.13; 95% CI: 0.02–0.95; p = 0.043), suggesting that this group was more prevalent 

among TBM families. In many developing countries, these foods can serve as affordable and 

accessible protein options, contributing to better energy balance and micronutrient 

adequacy [45]. However, it is important to note that excessive consumption of preserved 

products can also pose health risks due to their high sodium content and the presence of 

additives [26]. Therefore, the adoption of a moderate approach appears to be imperative, 

as both deficiency and excess can exert a detrimental influence on the nutritional status of 

family members. 

The utilization of flavor enhancers, such as monosodium glutamate (MSG) or seasoning 

powder, exhibited a non-linear association with TBM. Mothers who rarely or never used 

MSG or seasoning powder had significantly higher odds of belonging to non-TBM families 

(AOR = 2.79; 95% CI: 1.04–7.48; p = 0.041), whereas those with moderate consumption had 

a significantly lower likelihood (AOR = 0.33; 95% CI: 0.15–0.73; p = 0.006) compared with 

frequent users. These results may reflect broader dietary behaviors: households that 

strictly avoid these additives might prioritize natural, home-prepared foods, while 

moderate users may represent families with more diverse food choices [46]. Conversely, 

frequent use may indicate a reliance on ultra-processed meals, which are characterized by 

high sodium content and low levels of essential nutrients [14]. This dietary pattern can 

contribute to an energy imbalance and the development of micronutrient deficiencies that 

are hallmarks of TBM. 

The analysis revealed that fruit consumption emerged as a significant protective factor. 

Mothers who rarely or never consumed fruits or fruit-based products were significantly less 

likely to belong to non-TBM families (AOR = 0.19; 95% CI: 0.06–0.61; p = 0.005), indicating 

that low fruit intake was associated with a higher probability of TBM occurrence. Fruits 

provide vital micronutrients, fiber, and antioxidants that support immune function and 

prevent both nutrient deficiency and excessive weight gain [47]. This result aligns with 

prior global findings, thereby reinforcing the role of dietary diversity and antioxidant-rich 

foods in maintaining balanced nutritional outcomes across all family members [48]. A 

paucity of fruit consumption may result in multiple nutritional imbalances, particularly 

deficiencies in vitamin C, folate, and potassium, which are commonly observed in 

households facing double or triple forms of malnutrition [47]. 

Furthermore, moderate consumption of fats and oils was positively associated with 

being in non-TBM families (AOR = 2.94; 95% CI: 1.01–8.54; p = 0.047), suggesting that 

adequate dietary fat intake may help maintain balanced nutritional outcomes within the 

family. Fats play essential roles in providing energy, supporting brain function, and aiding 
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the absorption of fat-soluble vitamins (A, D, E, and K) [49]. However, both deficiency and 

overconsumption can have deleterious effects. For instance, insufficient fat intake can result 

in energy inadequacy and impaired vitamin absorption, while excessive intake may lead to 

overweight or obesity [14]. Consequently, these findings underscore the significance of 

preserving sufficient, though not excessive, fat intake to maintain overall nutritional 

equilibrium. 

The results of this study demonstrate that maternal food choices and preparation 

practices have a substantial influence on the nutritional outcomes of families. Mothers who 

adhere to a balanced diet, characterized by sufficient consumption of fruits, moderate 

intake of fats, and limited intake of grilled or processed foods, are more likely to prevent the 

co-existence of undernutrition, overnutrition, and micronutrient deficiencies within their 

households. These findings underscore the intricate interplay between diet quality, food 

processing, and cooking methods in shaping household nutrition. 

 

Conclusion 

The prevalence of TBM was 4.3%. Among the maternal population, 51.4% of mothers 

were classified as overweight or obese, and 15% were identified as anemic. Conversely, among 

the child population, 16.6% were categorized as underweight, 21.3% as stunted, and 21.7% as 

anemic.  

Complex sample logistic regression revealed significant associations between maternal 

dietary patterns and TBM status. Specifically, mothers who rarely or never consumed grilled 

or charred foods were more likely to belong to non-TBM families (AOR = 8.57; 95% CI: 1.43–

51.29; p = 0.018), as were those with moderate consumption (AOR = 4.78; 95% CI: 1.09–20.98; 

p = 0.038). In contrast, rare consumption of meat, poultry, or fish products with preservatives 

(AOR = 0.13; 95% CI: 0.02–0.95; p = 0.043) and fruits or fruit-based products (AOR = 0.19; 95% 

CI: 0.06–0.61; p = 0.005) was associated with a higher likelihood of TBM. A non-linear 

association was observed for flavor enhancers, where moderate consumption was linked to 

lower odds of TBM (AOR = 0.33; 95% CI: 0.15–0.73; p = 0.006), whereas rare consumption 

increased the likelihood of belonging to non-TBM families (AOR = 2.79; 95% CI: 1.04–7.48; p = 

0.041). Additionally, moderate consumption of fats and oils was positively associated with 

TBM risk (AOR = 2.94; 95% CI: 1.01–8.54; p = 0.047). 

The coexistence of undernutrition, micronutrient deficiencies, and overweight/obesity 

within one family reflects the broader nutrition transition occurring in Indonesia — a shift 

toward energy-dense, low-nutrient foods amidst rapid urbanization and changing lifestyles. 
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Consequently, interventions must extend beyond the scope of individual-level 

supplementation, encompassing determinants of the food environment, including affordability, 

accessibility, and the dissemination of knowledge concerning healthy food options. 

 

Limitation  

It is imperative to acknowledge the limitations inherent to this study. The cross-

sectional design imposes limitations on the ability to make causal inferences regarding the 

relationship between diet and TBM. The dietary intake data were self-reported, which 

introduces the possibility of recall bias. Moreover, the analysis concentrated on maternal food 

patterns, excluding paternal and household-level economic variables. Notwithstanding these 

limitations, the employment of a substantial, nationally representative dataset and complex-

sample logistic regression enhances the robustness and generalizability of the findings. 

Future studies should employ longitudinal and mixed method approaches to better 

understand causal pathways between maternal diet and intergenerational malnutrition. The 

exploration of the role of household food insecurity, dietary diversity, and cultural food 

preferences could further inform tailored nutrition interventions. The incorporation of 

biomarkers indicative of micronutrient status and metabolic health would serve to fortify the 

extant evidence base linking dietary patterns with outcomes from the triple burden of 

malnutrition. 
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