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ARTICLE INFO  ABSTRACT 
The presence of more than one type of nutritional disorder in a 
person's body is called Coexisting Forms of Malnutrition (CFM). 
Children with CFM, such as those experiencing stunting, wasting, 
and underweight, 12.3 fold risk of death (CI=7.67-19.28) com-
pared to healthy children. Southeast Sulawesi has the tenth 
highest prevalence of these cases. This study used secondary data 
based on the Indonesian Nutrition Status Survey (SSGI) 2022 with 
a cross-sectional design using complex sample analysis. The 
sample was children under five from Southeast Sulawesi 
Province, with a final sample size of 8,518 children analyzed. The 
median age of the sample was 32 months, most of them were male 
(50.5%), the median birth weight was 3,128.8 grams, and most of 
their nutritional intake was not diverse (92.1%). Bivariate analy-
sis used chi-square, and multivariate analysis used logistic 
regression with a full model approach. 3.1% of children had CFM 
(stunting and wasting). Factors associated with this case based on 
bivariate analysis (p-value <0.05) were child age, sex, mother's 
education, mother's occupation, food security, sanitation, socioe-
conomic status, weight measurement, and vitamin A adminis-
tration. Factors associated with this case based on multivariate 
analysis were child age 36-47 months (OR=4.027; 95% CI=1.838-
8.825; p-value=0.001), male (OR=1.832; CI=1.324-2.536; p< 
0.000), child with Low Birth Weight (LBW) (OR=3.061; CI=1.879-
4.986; p<0.000), and poorest socioeconomic status (quintile 1) 
(OR=3.109; CI=1.641-5.890; p<0.001). 
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INTRODUCTION 

     Malnutrition is a global health problem that 
affects almost every individual regardless of age, 
sex, race, social status, or geographical bound-
aries. Malnutrition can be defined as an imbal-
ance in energy and nutrient intake that alters 
body measurements, composition, and function. 
The World Health Organization (WHO) classifies 
malnutrition into three major categories: under-
nutrition, overnutrition, and Micronutrient-Re-
lated Malnutrition (MRM). Stunting, wasting, 
and underweight are the most common types of 
undernutrition, whereas obesity is related to 
overnutrition.1 According to WHO (2022), it is 
estimated that 148.1 million children under the 
age of five are stunted, 45 million are wasted, 
and 37 million are overweight or obese. Most 
malnourished children reside in Africa and Asia. 
In Indonesia, the estimated prevalence of stunt-
ing in 2022 was 31%, wasting 10.2%, and over-
weight 10.6%.2 

     Malnutrition remains a serious public health 
concern, affecting at least half of children under 
five in developing countries. Stunting, wasting, 
underweight, overweight, and obesity are the 
forms of malnutrition commonly found among 
children.3 Children often experience multiple 
forms of malnutrition simultaneously rather 
than a standalone form of malnutrition. The 
presence of more than one type of nutritional 
disorder in an individual is referred to as 
Coexisting Forms of Malnutrition (CFM). Chil-
dren with CFM, such as those who are both 
stunted and wasted, are at higher risk of mortali-
ty compared to children with only one form of 
malnutrition. CFM arises from the simultaneous 
presence of multiple anthropometric deficits, 
micronutrient deficiencies, or a combination 
thereof in a single individual.1 A cohort study 
showed that children who are stunted and un-
derweight but not wasted have a 3.4-fold risk of 
mortality compared to children with no anthro-
pometric deficits; children who are wasted and 
underweight but not stunted have a 4.7-fold risk; 
and children suffering from stunting, wasting, 
and underweight concurrently have a 12.3-fold 
risk.4 A study conducted in Senegal found that 
wasting, stunting, and their interaction signifi-
cantly contribute to mortality, where a lower z-
score increases the risk of death by 11.1 times 
compared to children with normal nutritional 
status.5 

     Several studies have identified CFM issues 
across various countries.3,6–9 In Pakistan, the 
prevalence of CFM decreased from 30.6% 
(2012–2013) to 21.5% (2017–2018).3 In India, 
the prevalence of coexisting stunting and over-
weight was 0.8%, and stunting with under-
weight was 5.2% (2015-2016).6 In Indonesia, 
the prevalence of stunting and overweight 
among children aged 2–4.9 years exceeded 5% 
and showed an upward trend of 0.06% per year,7 
in West Sulawesi, 1.6% of children were simulta-
neously wasted, underweight, and wasted 
(2022).10 In Brazil, the prevalence of stunting 
and overweight was 2%, while stunting and 
wasting coexisted in 0.5% of children.8 In China, 
the prevalence of stunting and wasting was 0.2% 
and stunting and overweight was 0.4% (2016).9 

     Studies focusing on concurrent wasting and 
stunting (WaSt) also show variation: 2.4% in 
Indonesia (2021),11 6.2% in Senegal (early 
1980s),5 5.8% in Ethiopia (2019),12 1.4% in 
Ghana (2014),13 5.2% in India (2019–2020),14 
and 4.9% in Uganda (2015-2018).15 A study 
across 84 countries revealed an average WaSt 
prevalence of 3% (range 0%–8%), with nine 
countries exceeding 5%.16 Another study in 51 
countries reported an average of 1.4%. The WHO 
acknowledges that some children may suffer 
from more than one form of malnutrition, but 
there are no precise global or regional 
estimates.17 

     Malnutrition is a complex health issue caused 
by multiple factors, categorized into immediate, 
underlying, and basic causes. Immediate factors 
include inadequate nutrient intake and a history 
of infectious disease. Underlying factors include 
household food insecurity, inadequate childcare 
practices, and unsanitary environments with 
poor health services. Basic causes include eco-
nomic and social factors.18,19 

     The relationship between malnutrition and 
infectious diseases is particularly strong. Chil-
dren with good nutritional status are more 
resistant to infections. In contrast, malnourished 
children are more susceptible to diseases, espe-
cially infectious ones.20 Infectious diseases often 
reduce appetite and cause vomiting, resulting in 
inadequate food intake and ultimately nega-
tively impacting child growth.21 

     Underlying factors, such as household food in-
security, have a significant impact on nutritional 
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status and overall health.  Prolonged food 
unavailability leads to undernutrition among 
young children even in the absence of disease.22 
Good childcare practices by mothers can sub-
stantially contribute to child growth and devel-
opment, thereby reducing malnutrition rates. 
Mothers should understand how to care for and 
protect their children to ensure comfort, stimu-
late appetite, prevent injuries, and reduce the 
risk of disease that can hinder growth.23 

     Moreover, poor environmental sanitation, 
lack of access to clean water, and inadequate 
hygiene are significant risk factors for diarrhea 
and have been linked to other adverse health 
outcomes, including infectious diseases and 
poor nutritional status.24 Integrated community 
health posts, which are called Posyandu in 
Indonesia, play a crucial role as the frontline 
providers of basic health services for young 
children. Posyandu activities monitor child 
growth and development, and detect early signs 
of nutritional or health issues. Immunization 
programs and supplementary feeding programs 
offered at Posyandu are expected to improve 
children’s nutrient intake.25 

     Basic or structural causes of malnutrition in-
clude economic and social factors.18,19 There is a 
strong relationship between poverty and malnu-
trition. Poverty creates unstable and unfavor-
able conditions that contribute to undernu-
trition. Families living in poverty often face 
financial constraints that limit their ability to 
access safe, sufficient, and nutritious food.26 
Parental socioeconomic conditions, including 
education and occupation, the number of chil-
dren, maternal knowledge, and parenting styles, 
are strongly correlated with children’s nutri-
tional status.27 

     Evidence on CFM remains limited because 
most global, national, and regional surveys focus 
on the prevalence, trends, and determinants of 
individual forms of malnutrition, such as 
stunting, wasting, underweight, overweight/ 
obesity, and micronutrient deficiencies.1 Al-
though there are studies on concurrent wasting 
and stunting in Indonesia,11 no research has 
investigated stunting and wasting as coexisting 
forms of malnutrition among children across an 
entire province. 

     The prevalence of malnutrition remains high 
in Indonesia. According to the Basic Health 

Research/Riset Kesehatan Dasar (Riskesdas) 
2018, the prevalence of stunting among children 
under five was 30.8% and wasting was 10.2%.28 
The Indonesian Nutrition Status Survey 2022/ 
Survei Status Gizi Indonesia (SSGI 2022) 
indicated that the prevalence of stunting was 
21.6% and wasting was 7.7%. According to the 
processed SSGI 2022 data, the highest 
prevalence of stunting and wasting in Indonesia 
was recorded in Southeast Sulawesi Province at 
4.1%.29 The 2018 Riskesdas data showed that the 
stunting prevalence in Southeast Sulawesi was 
28.7% and the wasting prevalence was 11.9%.28 
SSGI 2022 also ranked Southeast Sulawesi ninth 
for stunting prevalence (27.7%) and fourteenth 
for wasting prevalence (8.7%) nationally.29 

     No prior research has examined CFM (stunt-
ing and wasting) at the provincial level in 
Indonesia. Southeast Sulawesi ranks tenth in 
CFM prevalence (stunting and wasting) nation-
wide in Indonesia, so it is an appropriate site for 
such research. Moreover, limited studies have 
focused on the health and nutritional challenges 
of the Tolaki, Muna, and other ethnic groups 
residing in this province. Additionally, sec-
ondary data from the 2022 SSGI remains under-
utilized. Therefore, this study aims to analyze 
factors associated with coexisting forms of 
malnutrition (stunting and wasting) among chil-
dren under five in Southeast Sulawesi Province. 

MATERIAL AND METHOD 

     This study employs an analytical research 
approach, utilizing a quantitative design with a 
cross-sectional design using a complex sampling 
method. The data source was secondary data 
obtained from the Indonesian Nutrition Status 
Survey 2022 (SSGI 2022). The study was 
conducted between September 2024 and June 
2025 in Southeast Sulawesi Province. The initial 
sample size before data cleaning was 11,105 
respondents; following data cleaning, the final 
analyzed sample comprised 8,518 children 
under five years of age. The data cleaning 
process is shown in Figure 1. 

     The calculation of children’s z-scores was 
performed using the WHO Anthro software, 
which was subsequently utilized to determine 
nutritional status. Socioeconomic status was 
computed using Stata software through the 
Principal Component Analysis (PCA) statistical 
technique. Research data were initially recorded 
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in Microsoft Excel before being processed and 
analyzed using SPSS software. 

Source: Secondary Data analysis of The Indonesian 
Nutrition Status Survey 2022 (SSGI 2022) 

Figure 1. The Data Cleaning Process 

          The children’s nutritional status was deter-
mined by their z-score values. Based on the WHO 
Growth Standard, stunting and wasting were 
defined as LAZ or HAZ <-2SD and WLZ or WHZ 
<-2 SD. Coexisting Forms of Malnutrition (Stunt-
ing and Wasting) was defined as children experi-
enced stunting (LAZ/HAZ <-2 SD) and wasting 
(WLZ/WHZ) simultaneously. 

     All Indonesian Nutrition Status Survey (SSGI) 
data were collected by trained enumerators and 
using standardized procedures and a validated 
questionnaire through direct interviews. Body 
weight was measured using digital or analog 
scales, and body length was measured on a flat 
wooden measuring board or microtome if the 
children were able to stand.29 The child’s age in 
months at the time of data collection was noted, 
and the child’s sex was divided into female and 
male. Birth weight and birth length were 
obtained from the records or memories of the 
mother/other household members. LBW was 
defined as birth weight <2500 g. Nutritional 
intake based on dietary diversity, which is divid-
ed into non-divers if <5 food groups and divers if 
>5 food groups. 

     Maternal age was measured by the years at 
the time of data collection. Maternal education 
was measured from the highest and completed 

education, defined as low (not attending school, 
not finishing elementary school, graduating 
from elementary school), medium (graduating 
from junior high school), and high (graduating 
from senior high school, undergraduate, and 
postgraduate level). Maternal occupation was 
divided to informal sector (unemployed, stu-
dent, self-employed, farmer, fisher, laborer, driv-
er, taxibike, servant, or others) and the formal 
sector (civil servant, soldier, police, or 
BUMN/BUMD worker). Parity was defined as the 
number of times a female has been pregnant and 
carried the pregnancies to a viable gestational 
age was divided into>2 and ≤2. Maternal marital 
status was divided into divorced/widowed and 
married. The number of under-five children in a 
household is divided into >2 and ≤2. 

     There were four infections in the data includ-
ed in this research: Acute Respiratory Infection 
(ARI), diarrhea, pneumonia, and pulmonary 
tuberculosis. A child was defined as having a 
history of ARI if they were diagnosed with ARI 
by a health worker or experienced ARI symp-
toms such as fever, cough <2 weeks, runny nose, 
and/or sore throat in the last month. A child was 
defined as having a history of diarrhea if a health 
worker diagnosed them with diarrhea or they 
experienced diarrhea symptoms, such as defe-
cating more than three times a day and/or defe-
cating liquid not mixed with blood in the last 
month. A child was defined as having a history of 
pneumonia if a health worker diagnosed them 
with pneumonia or they experienced pneumonia 
symptoms, such as fever, cough, rapid breath-
ing/difficulty breathing, chest indrawing, or 
shortness of breath/flared nostril breathing, in 
the last 12 months. A child was defined as having 
a history of pulmonary tuberculosis if a health 
worker diagnosed them with pulmonary tuber-
culosis or they experienced pulmonary tubercu-
losis symptoms, such as cough for more than 2 
weeks or fever for ≥ 2 weeks or weight loss/no 
gain without clear cause in the previous 2 
months or feeling unwell/malaise for ≥ 2 weeks 
and no change even though medication has been 
given by a health worker for >2 weeks, in the last 
12 months. 

     Food security was defined by the Food Con-
sumption Score (FCS) in a household, divided 
into not good if the FCS score <87,5 and good if 
the FCS score ≥87,5. The main drinking water 
source is divided into unimproved and im-

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Households with children 

aged 0-59 months n=11105 

Eligible children based on 

HAZ and WHZ n=11103 

Outlier Data: 

 Flag HAZ n=2 

 Flag WHZ n=0 

Missing data on variables: 

 Birth Weight n=1547 

 Maternal Age n=232 

 Maternal Education n=232 

 Parity n=263 

Total samples that have missing 

data n=2585 

Final sample analyzed 

n=8518 
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proved, as is sanitation. Residence divided into 
rural and urban. Socioeconomic Status (SES) 
was the family wealth index measured using 
asset ownership. SES is divided into five quin-
tiles: poorest, poorer, middle, richer, and richest. 
The principal analysis component method was 
used to measure SES. 

     Weight monitoring, length/height measure-
ments, child development monitoring, vitamin A 
supplementation, and complete routine immu-
nizations are health services that toddlers can 
access through Posyandu. Posyandu is an inte-
grated basic health post in Indonesia that focus-
es on optimizing the health of mothers and chil-
dren through various activities. Health insur-
ance ownership is divided into no (a child who 
doesn’t have health insurance) and yes (a child 
who has health insurance). 

Data analysis involved several stages: nor-
malizing weights, creating a plan in the Prepare 
for Analysis menu, and conducting complex 
sample analysis. The analysis included univari-
ate, bivariate, and multivariate stages. A total of 
25 independent variables were examined in the 
bivariate analysis using the chi-square test; 
variables were considered significantly associ-
ated if p < 0.05. All independent variables were 
included in the multivariate analysis, adopting a 
full model approach. Odds ratios (ORs) were 
derived from Exp(B) values, and the model’s 
explanatory power was assessed using the 
Nagelkerke R Square. 

RESULTS 

     An overview of respondents’ characteristics is 
presented in Table 1. Among the surveyed 
children, 3.1% were identified as experiencing 
Coexisting Forms of Malnutrition (stunting and 
wasting). The median age of the children was 32 
months, with slightly more than half being male 
(50.5%). The median birth weight was 3,128.8 
grams. Nearly all children exhibited poor dietary 
diversity (92.1%). The mothers’ median age was 
31 years. Most mothers had a high level of 
education (63%), were employed in the informal 
sector (88.2%), had a median parity of two, were 
predominantly married (98.2%), and had a 
median of one child under five per household. 

     Most children did not have a history of acute 
respiratory infections (85.4%), diarrhea 
(90.9%), pneumonia (97.8%), or pulmonary 
tuberculosis (99.2%). The median household 

food security score was 73. The majority of 
households had an improved main drinking 
water source (85.3%) and adequate sanitation 
facilities (87.1%). Most households resided in 
rural areas (59%) and the median socioeco-
nomic status was in quintile three. 

     Regarding health services, the majority of 
children did not receive standard weight moni-
toring (59.6%), while 62% underwent standard-
ized length/height measurements. Additionally, 
50.3% of child development monitoring was be-
low standard, 59.7% received Vitamin A supple-
mentation according to standards, 61.1% had 
complete routine immunizations, and 63.5% 
were uninsured or not covered by the National 
Health Insurance/Jaminan Kesehatan Nasional 
(JKN). 

     In the bivariate analysis, several variables 
were significantly associated (p < 0.05) with 
CFM: child’s age, sex, birth weight, maternal 
education, household food security, sanitation, 
socioeconomic status, weight monitoring, and 
Vitamin A supplementation (Table 2).  

     The results of the multivariate analysis are 
presented in Table 3. Child age, male sex, low 
birth weight, and lower socioeconomic status 
were the only factors independently associated 
with coexisting stunting and wasting among 
children under five in Southeast Sulawesi.   

DISCUSSION  

This analysis showed that children aged 36–
47 months had approximately four times higher 
odds of experiencing coexisting forms of 
malnutrition (stunting and wasting) compared 
with children aged 6–11 months. In the present 
study, the reference age group was 6–11 months, 
implying that this group has the lowest risk of 
WaSt. This finding aligns with a study conducted 
in Ethiopia, which demonstrated that the risk of 
concurrent wasting and stunting (WaSt) is 
higher in children aged ≥12 months than in 
those aged 6–11 months, with the highest risk 
observed in the 12–23 months age group (OR = 
2.25; 95% CI = 1.85–2.74).30 Another Ethiopian 
study further reported that children aged 36–47 
months were 1.6 times more likely (AOR = 1.66; 
95% CI = 1.03–2.67) to suffer from stunting than 
those aged 6–11 months. This increased risk is 
attributed to greater exposure to the external 
environment, unhygienic play areas, self-feeding 
with unclean hands, and independent hygiene 



317 of 326 Aisyah Nurul Hidayah, et al | MKMI | 21(4) | 2025 | 312-326 

 

 

 

 

practices after defecation, all of which elevate 
the risk of diarrheal diseases. Diarrhea, as a form 
of infectious disease, contributes to undernutri-
tion by diminishing appetite, reducing energy 
intake, causing nutrient loss, and impairing 
nutrient absorption.31 Similarly, a study in 
Pakistan found that children older than 12 
months were three times more likely to expe-
rience stunting. This may be due to the increas-
ing caloric requirements with age, which must 
be met through a diverse diet. Families with 
limited resources may struggle to provide suffi-
cient nutrition, hindering child growth.32 Anoth-

er study in Pakistan found that children aged 36–
47 months were 3.6 times more likely (95% CI = 
2.05–6.25) to be stunted than those under 12 
months, emphasizing the need for timely and 
adequate complementary feeding to meet chil-
dren’s nutritional demands.33 The 6–11 month 
age group serves as a protective factor against 
CFM due to continued breastfeeding and the 
introduction of complementary feeding. Accord-
ing to WHO, infants and young children require 
age-appropriate support to ensure adequate 
intake of complementary foods through respon-
sive feeding practices.34

 
Table 1. Characteristics of Under-Five Children in Southeast Sulawesi  

Variables n = 8,518 % 
Dependent Variable:   
Coexisting Forms of Malnutrition (Stunting and Wasting)   

Yes 264 3.1 
No  8,254 96.9 

Child Factor:   
Age (Months) Median = 32.00; Min-max = 6 - 59    
Sex   

Male  4,302 50.5 
Female  4,216 49.5 

Birth Weight (Gram) Median = 3,128.8; Min-max = 1,600 – 5,000   
Nutritional Intake (Dietary Diversity)   

Yes  674 7.9 
No  7,844 92.1 

Maternal Factor:   
Maternal Age (Years) Median = 31; Min-max = 16 - 54   
Maternal Education   

Low  1,504 17.7 
Middle  1,644 19.3 
High  5,370 63 

Maternal Occupation    
Informal Sector  7,509  88.2 
Formal Sector  1,009  11.8 

Parity (Number) Median = 2; Min-max = 0 - 14    
Maternal Marital Status   

Divorced/Widowed  151  1.8 
Marry  8,367  98.2 

Under Five in A Household (Number) Median = 1; Min-max = 1 - 4  
 

 

History of Infectious Disease:   
Acute Respiratory Infections (ARI)   

Yes 1,245  14.6 
No  7,273  85.4 

Diarrhea   
Yes  774  9.1 
No  7,744  90.9 

Pneumonia   
Yes  187  2.2 
No  8,331  97.8 

Pulmonary Tuberculosis   
Yes  70  0.8 
No  8,448  99.2 
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Variables n = 8,518 % 
Household Factors:   
Food Security (Score) Median = 73; Min-max = 0 - 112    
Main Drinking Water Source   

Unimproved  1,254  14.7 
Improved  7,264  85.3 

Sanitation   
Unimproved  1,097  12.9 
Improved  7,421  87.1 

Residence   
Rural  5,024  59 
Urban  3,494  41 

Socioeconomic Status (Quintile) Median = 3; Min-max = 1 - 5    

Health Services Factor:  
 

Weight Monitoring   
Not According to Standards  5,079  59.6 
According to Standards  3,439  40.4 

Length/Height Measurements   
Not According to Standards  3,236  38 
According to Standards  5,282  62 

Child Development Monitoring   
Not According to Standards  4,286  50.3 
According to Standards  4,232  49.7 

Vitamin A Supplementation   
Not According to Standards  3,435  40.3 
According to Standards  5,083  59.7 

Complete Routine Immunizations   
Incomplete  3,312  38.9 
Complete  5,206  61.1 

Health Insurance Ownership   
Yes 3,106  36.5 
No  5,412  63.5 

Source: Secondary Data Analysis of the Indonesian Nutrition Status Survey 2022 (SSGI 2022) 
 

Table 2. Bivariate Analysis of Factors Associated with Coexisting Stunting and Wasting among Children Under 
Five in Southeast Sulawesi 

Variable 
CFM 

Total 
 n (%) 

p-value 
 

Yes 
n (%) 

No 
n (%) 

Child Age (Months)     
6 – 11  11 (1.2) 907 (98.8) 918 (100) 0.008* 
12 – 23  66 (3.5) 1,800 (96.5) 1,866 (100)  
24 – 35  54 (2.7) 1,990 (97.3) 2,044 (100)  
36 – 47  82 (4.2) 1,884 (95.8) 1,966 (100)  
48 – 59  50 (2.9) 1,673 (97.1) 1,723 (100)  

Child Sex     
Male  167 (3.9) 4,136 (96.1) 4,303 (100) 0.001* 
Female  97 (2.3) 4,118 (97.7) 4,215 (100)  

Birth Weight     
Yes 35 (7.5) 434 (92.5) 469 (100) <0.001* 
Normal 229 (2.8) 7,820 (97.9) 8,049 (100)  

Nutritional Intake (Dietary Diversity) 
No 250 (3.2) 7,595 (96.8) 7,845 (100) 0.234 
Yes 14 (2.1) 659 (8.0) 673 (100)  

Maternal Age (Years)     
<20 2 (1.7) 144 (98.3) 146 (100) 0.537 
20 – 35 181 (3) 5,815 (97.0) 5,996 (100)  
>35 81 (3.4) 2,295 (96.6) 2,376 (100)  

Maternal Education     
Low  74 (4.9) 1,430 (95.1) 1,504 (100) 0.001* 
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Variable 
CFM 

Total 
 n (%) 

p-value 
 

Yes 
n (%) 

No 
n (%) 

Middle  46 (2.8) 1,598 (97.2) 1,644 (100)  
High 144 (2.7) 5,226 (97.3) 5,370 (100)  

Maternal Occupation     
Informal Sector 248 (3.3) 7,261 (96.7) 7,509 (100) 0.013* 
Formal Sector 16 (1.6) 994 (98.4) 1,010 (100)  

Parity     
High 70 (3.6) 1,890 (96.4) 1,960 (100) 0.241 
Low 194 (3) 6,364 (97.0) 6,558 (100)  

Maternal Marital Status     
Divorced/Widowed 3 (1.9) 148 (98.1) 151 (100) 0.477 
Marry 261 (3.1) 8,106 (96.9) 8,367 (100)  

Number of Under-Fives in A Household 
>2 8 (4.2) 190 (95.8) 198 (100) 0.388 
≤2 256 (3.1) 8,064 (96.9) 8,320 (100)  

ARI History     
Yes 33 (2.6) 1,212 (97.4) 1,245 (100) 0.365 
No 231 (3) 7,042 (97.0) 7,273 (100)  

Diarrhea     
Yes 35 (4.5) 740 (95.5) 775 (100) 0.082 
No 229 (3) 7,514 (97.0) 7,743 (100)  

Pneumonia History     
Yes 9 (4.6) 178 (95.4) 187 (100) 0.287 
No 255 (3.1) 8,076 (96.9) 8,331 (100)  

Pulmonary Tuberculosis 
Yes 5 (6.7) 65 (93.3) 70 (100) 0.298 
No 259 (3.1) 8,189 (96.9) 8,448 (100)  

Food Security     
Not Good 212 (3.5) 5,871 (96.5) 6,083 (100) 0.011* 
Good 52 (2.1) 2,383 (97.9) 2,435 (100)  

Main Drinking Water Source 
Unimproved 45 (3.6) 1,209 (96.4) 1,254 (100) 0.408 
Improved 219 (3) 7,045 (97.0) 7,264 (100)  

Sanitation     
Unimproved 48 (4.4) 1,048 (95.6) 1,096 (100) 0.027* 
Improved 216 (2.9) 7,206 (97.1) 7,422 (100)  

Residence     
Rural 173 (3.5) 4,851 (96.5) 5,024 (100) 0.085 
Urban 90 (2.6) 3,403 (97.4) 3,493 (100)  

Socioeconomic Status     
Poorest (Quintile 1) 82 (5.3) 1,454 (94.7) 1,536 (100) <0.001* 
Poorer (Quintile 2) 43 (3) 1,374 (97.0) 1,417 (100)  
Middle (Quintile 3) 54 (3.3) 1,601 (96.7) 1,655 (100)  
Richer (Quintile 4) 54 (3.1) 1,727 (96.9) 1,781 (100)  
Richest (Quintile 5) 31 (1.4) 2,098 (98.6) 2,129 (100)  

Weight Monitoring     
Not According to Standards 137 (2.7) 4,942 (97.3) 5,079 (100) 0.026* 
According to Standards 127 (3.7) 3,313 (96.3) 3,440 (100)  

Length/Height Measurements 
Not According to Standards 87 (2.7) 3,149 (97.3) 3,236 (100) 0.138 
According to Standards 177 (3.4) 5,105 (96.6) 5,282 (100)  

Child Development Monitoring 
Not According to Standards 119 (2.8) 4,167 (97.2) 4,286 (100) 0.172 
According to Standards 145 (3.4) 4,088 (96.6) 4,233 (100)  

Vitamin A Supplementation 
Not According to Standards 88 (2.6) 3,347 (97.4) 3,435 (100) 0.036* 
According to Standards 176 (3.5) 4,907 (96.5) 5,083 (100)  
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Variable 
CFM 

Total 
 n (%) 

p-value 
 

Yes 
n (%) 

No 
n (%) 

Complete Routine Immunizations 
Incomplete 110 (3.3) 3,202 (96.7) 3,312 (100) 0.415 
Complete 154 (3) 5,053 (97.0) 5,207 (100)  

Health Insurance Ownership 
No 173 (3.2) 5,239 (96.8) 5,412 (100) 0.580 
Yes 91 (2.9) 3,015 (97.1) 3,106 (100)  

Source: Secondary Data Analysis of the Indonesian Nutrition Status Survey 2022 (SSGI 2022) 
*p-value < 0.05

 
Table 3. Multivariate Analysis of Factors Associated with Coexisting Stunting and Wasting among Children 

Under Five in Southeast Sulawesi 

Variables 
CFM, Pseudo R Square = 0.076 

Standard Error OR CI 95% p-value 
Child Age (Months)     

12 – 23 0.397 3.502 1.606 – 7.637 0.002* 
24 – 35 0.412 2.322 1.034 – 5.214 0.041* 
36 – 47  0.400 4.027 1.838 – 8.825 0.001* 
48 – 59  0.406 2.746 1.238 – 6.094 0.013* 
6 – 11 ref    

Child Sex     
Male  0.166 1.832 1.324 – 2.536 0.000* 
Female  ref    

Birth Weight     
LBW 0.249 3.061 1.879 – 4.986 0.000* 
Normal ref    

Nutritional Intake (Dietary Diversity) 
No 0.379 1.439 0.684 – 3.028 0.337 
Yes ref    

Maternal Age (Years)     
<20 0.775 0.422 0.092 – 1.929 0.265 
20 – 35 0.194 0.868 0.593 – 1.270 0.465 
>35 ref    

Maternal Education     
Low  0.197 1.281 0.870 – 1.886 0.210 
Middle  0.216 0.778 0.510 – 1.189 0.247 
High ref    

Maternal Occupation     
Informal Sector 0.313 1.523 0.824 – 2.813 0.179 
Formal Sector ref    

Parity     
High 0.196 1.074 0.732 – 1.578 0.714 
Low ref    

Maternal Marital Status     
Divorced/Widowed 0.704 0.598 0.150 – 2.377 0.464 
Marry ref    

Number of Under-Fives in A Household 
>2 0.368 1.400 0.680 – 2.882 0.360 
≤2 ref    

ARI History     
Yes 0.218 0.758 0.494 – 1.162 0.203 
No ref    

Diarrhea     
Yes 0.259 1.599 0.962 – 2.660 0.070 
No ref    

Pneumonia History     
Yes 0.505 1.200 0.446 – 3.230 0.718 
No ref    
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Variables 
CFM, Pseudo R Square = 0.076 

Standard Error OR CI 95% p-value 
Pulmonary Tuberculosis History 

Yes 0.943 2.259 0.355 – 14.386 0.388 
No ref    

Food Security     
Not Good 0.207 1.256 0.836 – 1.886 0.272 
Good ref    

Main Drinking Water Source 
Unimproved 0.218 1.169 0.762 – 1.794 0.474 
Improved ref    

Sanitation     
Unimproved 0.222 1.098 0.711 – 1.696 0.673 
Improved ref    

Residence     
Rural 0.183 0.980 0.684 – 1.405 0.914 
Urban ref    

Socioeconomic Status     
Poorest (Quintile 1) 0.325 3.109 1.641 – 5.890 0.001* 
Poorer (Quintile 2) 0.322 1.795 0.954 – 3.378 0.070 
Middle (Quintile 3) 0.279 2.119 1.225 – 3.666 0.007* 
Richer (Quintile 4) 0.302 2.104 1.163 – 3.804 0.014* 
Richest (Quintile 5) ref    

Weight Monitoring     
Not According to Standards 0.182 0.927 0.648 – 1.324 0.676 
According to Standards ref    

Length/Height Measurements 
Not According to Standards 0.215 0.903 0.592 – 1.378 0.637 
According to Standards ref    

Child Development Monitoring 
Not According to Standards 0.175 0.839 0.595 – 1.184 0.318 
According to Standards ref    

Vitamin A Supplementation 
Not According to Standards 0.188 0.764 0.529 – 1.103 0.151 
According to Standards ref    

Complete Routine Immunizations 
Incomplete 0.170 1.278 0.915 – 1.783 0.150 
Complete ref    

Health Insurance Ownership 
No 0.172 0.871 0.621 – 1.221 0.421 
Yes ref    

Source: Secondary data analysis of the Indonesian Nutrition Status Survey 2022 (SSGI 2022) 
*p-value < 0.05 

     The study also found that male children have 
a 1.8 times higher risk of experiencing CFM than 
females (OR = 1.832; 95% CI = 1.324–2.536; p = 
0.000). This finding is consistent with a multi-
country analysis across 84 nations, which 
showed that WaSt is more prevalent among boys 
and in conflict-prone regions.16 Higher preva-
lence of CFM among boys has also been reported 
in India (5.82%),14 and Uganda (6.34%) com-
pared to girls.15 An Indonesian study using 2021 
SSGI data showed that boys were 2.15 times 
(95% CI = 1.72–2.68) more likely to suffer from 
WaSt than girls,11 consistent with Ethiopian 
findings (OR = 2.3; 95% CI = 1.27–4.39).12 Con-
versely, in India, female sex was found to be 

protective against WaSt, reducing the risk by 
29% (95% CI = 0.68–0.74).14 Biologically, male 
fetuses rely more heavily on maternal nutrition 
than female fetuses, increasing the likelihood of 
undernutrition if the mother is malnourished 
during pregnancy. Female fetuses tend to be 
smaller with greater fat reserves, providing 
greater resilience to undernutrition. Generally, 
males exhibit higher morbidity and mortality 
throughout life and are more susceptible to 
infectious diseases such as measles, pertussis, 
and tuberculosis. Females tend to have stronger 
immune responses and higher antibody produc-
tion, contributing to better resilience.35
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     Studies have also shown that boys are often 
introduced to complementary foods earlier than 
girls,11,35 possibly due to perceptions of in-
creased hunger or the belief that breastmilk 
alone is insufficient. An Indonesian study re-
vealed that boys were introduced to comple-
mentary feeding at 18.91 weeks, while girls 
began at 19.74 weeks.36 An ethnographic study 
in Guatemala found that mothers perceived boys 
as hungrier and less satisfied with exclusive 
breastfeeding than girls.37 Early introduction of 
complementary feeding can increase infection 
risks.35 

     Additionally, gender roles and societal norms 
influence nutrition and disease exposure. In 
some sub-Saharan African communities, girls 
are highly valued for their agricultural contri-
butions and as social security for parents, espe-
cially among lower socioeconomic groups.35,38,39 
Girls often spend more time near home, receiv-
ing more parental care and better food access, 
whereas boys may spend more time outdoors, 
increasing energy expenditure and exposure to 
environmental risks, including microbial or Soil-
Transmitted Helminth (STH) infections that 
impede growth.16,37,39  

     Low Birth Weight (LBW) was another signifi-
cant factor: children with LBW had a threefold 
higher risk (OR = 3.061; 95% CI = 1.879–4.986; 
p = 0.000) of experiencing CFM compared to 
those with normal birth weight. This finding 
aligns with Indonesian SSGI 2021 data, which 
showed that LBW children were 3.11 times 
(95% CI = 2.33–4.15) more likely to suffer from 
CFM.11 Similarly, an Indian study found that 
children born small had a 1.81-fold risk (95% CI 
= 1.66–1.97) of concurrent WaSt.16 This indi-
cates that undernutrition can originate prena-
tally and persist postnatally, with intrauterine 
growth restriction (IUGR) and prematurity 
contributing to LBW and short birth length.11 
Poor early growth is associated with suboptimal 
cognitive development and impaired organ 
growth, increasing the risk of chronic diseases 
later in life.40 Stunting is part of an intergenera-
tional cycle; stunted mothers often give birth to 
stunted offspring, perpetuating malnutrition 
across generations.11 

     Children from the lowest socioeconomic quin-
tile (quintile 1) were 1.6 times more likely (OR = 
3.109; 95% CI = 1.641–5.890; p = 0.001) to 
experience CFM compared to those from the 
highest quintile. A study in Pakistan found that 

children from the poorest households had the 
highest risk of stunting (OR = 2.174; 95% CI = 
1.234–3.376), wasting (OR = 2.243; 95% CI = 
1.261–3.287), and underweight (OR = 1.258; 
95% CI = 0.831–2.473).41 Similarly, a study in 
West Sulawesi, Indonesia, showed that children 
from the lowest quintile were most at risk of 
growth failure based on the Composite Index of 
Anthropometric Failure (CIAF) (OR = 2.08; 95% 
CI = 1.08–3.99).10 This may be due to limited 
access to healthcare, poor diet quality, food inse-
curity, and inadequate sanitation.10,41 Surpris-
ingly, another Indonesian study using SSGI 2021 
data found that children from middle-income 
households were most at risk for WaSt (OR = 
2.54; 95% CI = 1.75–3.7), followed by those in 
the poorest quintile (OR = 2.22; 95% CI = 1.5–
3.23).11 These findings suggest that while the 
poorest households bear the highest burden of 
CFM, children from middle-income households 
are also vulnerable.42  

     This study has limitations. It relied on 
secondary data from the 2022 SSGI, which con-
tained missing values, reducing the sample size. 
Some variables were excluded due to excessive 
missing data (over 50%). The model explained 
only 7.6% of the variation in CFM cases among 
children under five. The dataset did not include 
information on individual food portions, re-
stricting dietary intake analysis to food diversity 
rather than nutrient adequacy measures such as 
total energy, protein, carbohydrates, fats, and 
other micronutrients. Moreover, this study fo-
cused mainly on child factors and other related 
variables but did not sufficiently explore mater-
nal health conditions during pregnancy. Poten-
tial confounding variables were also not identi-
fied during data processing. 

CONCLUSION AND RECOMMENDATION 

     The prevalence of Coexisting Forms of Malnu-
trition (stunting and wasting) among children 
under five was 3.1%. Children aged 36–47 
months, male children, those with a history of 
Low Birth Weight (LBW), and those from house-
holds in the lowest socioeconomic quintile 
(quintile 1) were significantly associated with a 
higher risk of CFM in Southeast Sulawesi 
Province, based on the Indonesian Nutrition 
Status Survey (SSGI) 2022 data. 

     It is recommended that the Southeast 
Sulawesi Provincial Health Office implement 
both nutrition-specific and nutrition-sensitive 
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interventions to improve child nutritional status 
and prevent all forms of malnutrition. Addition-
ally, advocacy efforts should target local govern-
ment to promote economic improvements for 
communities. Mothers are encouraged to pro-
vide their children with adequate nutrition and 
ensure they receive appropriate nutritional sup-
port, particularly if planning to have additional 
children. The Indonesian Ministry of Health, as 
the institution responsible for the SSGI 2022, 
should strive to minimize missing data to ensure 
more valid secondary data for analysis. Future 
re-searchers are advised to explore maternal 
health factors during pregnancy when investi-
gating CFM. 
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