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Abstract

The problem of undernutrition among children under the age of five (the under-five) continues to be alarmingly high in Indonesia, including in West Sumatra
Province. Various factors contribute to this issue, with studies suggesting a relationship between intergenerational causes and undernutrition. This study
analyzed the main risk factors of wasting among children in Padang City. Data were collected from 174 under-five and divided into unmatched cases that were
selected randomly and control groups. The mothers were interviewed using a questionnaire regarding their children’s feeding habits, and weight and height
data were collected from primary health care. Multiple logistic regression analysis was used to calculate the odds ratio for undernutrition. The findings revealed
that 37.6% of the under-five were breastfed, whereas over half received inadequate complementary feeding. Poor breastfeeding practices (p-value = <0.001;
OR =8.389; 95% Cl 2.611-14.432) and inadequate complementary feeding (p-value = <0.001; OR = 13.534; 95% Cl 6.025-30.400) were identified as major
contributors to the increased risk of undernutrition in the under-five. The high prevalence of suboptimal under-five feeding practices in the study area highlights
the necessity of enhancing maternal nutrition education to ensure optimal growth and nutrition.
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Introduction

Undernutrition in children under the age of five (the under-five) remains a significant public health issue in many
developing countries, including Indonesia.! The 2022 Indonesian Nutritional Status Survey highlighted alarmingly high
rates of underweight, wasting, and stunting among the under-five, with prevalence rates of 17.1%, 7.7%, and 21.6%,
respectively.2 However, the 2023 Indonesian Nutritional Status Survey indicated a positive trend, with reductions in
underweight and stunting rates to 15.9% and 21.5%, respectively, although the prevalence of undernutrition persisted
unchanged.3 A previous study has consistently shown that childhood malnutrition is largely attributable to inadequate
nutrition during critical rapid growth and development periods.# World Health Organization (WHO) recommends
exclusive breastfeeding for the first 6 months of a newborn's life, and thereafter, introducing complementary foods while
continuing breastfeeding until 2 years to ensure that their nutritional needs are adequately fulfilled.5

Undernutrition is a broad term that refers to the states of being underweight, wasting, stunting, and having
micronutrient deficiencies. Wasting is defined as acute undernutrition and is a strong predictor of morbidity and mortality
during childhood and later in adulthood.®” The 2021 WHO reports estimated that undernutrition contributed to 45% of
child mortality worldwide.® Considering the consequences of wasting, immediate treatment is required to ensure the
survival of the children.?10

Studies have shown that various factors affect the nutritional status of the under-five.11-13 Wasting is directly caused
by inadequate nutrient intake and recurrent infections, leading to weight loss.1# Studies in Indonesia and Ethiopia have
highlighted that poor breastfeeding practices can increase the likelihood of stunting, wasting, and being underweight.1516
In Indonesia, there is a considerable risk of suboptimal feeding practices, particularly when it comes to the timing,
frequency, and diversity of complementary foods.!” When these foods are not properly introduced, malnutrition risk can
significantly increase.1819
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However, some studies have reported inconsistent findings on the risk factors of undernutrition. Sociocultural
factors are associated with undernutrition, particularly underweight and stunting.20 Other studies found that maternal
characteristics, such as education level and working status, and characteristics of children, such as small posture and
health facility where children were born, were risk factors of the under-five with stunting, wasting, and being
underweight.2122 Household factors, mainly income and expenditures per month for childcare, were also associated with
underweight under-five.23 Moreover, limited studies have focused on the role of inappropriate feeding practices in
wasting among the under-five in Indonesia. Thus, the study was conducted to provide evidence from a context in which
undernutrition is prevalent, aiming to gain insight into feeding patterns as a dominant risk factor for wasting among the
under-five

Method

The authors conducted an unmatched case-control study among the under-five in Padang City, Indonesia, from
June to September 2022. An unmatched case control in the study indicated that the controls were not selected based on
matching with individual cases with specific characteristics. A number of 174 under-five were counted using the
Lemeshow formula for case-control design. The cluster sampling was performed at the three primary health care (PHC)
(Seberang Padang 9.45%, Andalas 7.68%, and Pauh 1.67%) with higher and lower wasting rates in Padang City.

Subsequently, the sample was grouped into cases and control groups at a ratio of 1:1. Cases were defined as under-
five with weight for height Z-Score (WHZ) <-2 standard deviation (SD) according to the WHO anthropometric and
growth standards (WHZ <-2 SD), which were selected by simple random sampling. The controls were the under-five
with normal nutritional status (-2 SD > WHZ > +1 SD), selected purposively from similar subdistricts where cases were
recruited.?* The under-five who were sick or whose mothers could not communicate well were excluded.

Anthropometric information, including weight and height, was obtained secondary from PHC in the subdistricts.
These data were collected through a permission letter to the Padang City Health Office. Anthropometric data were
analyzed and classified according to the WHO anthropometric and growth standards into low weight-for-age
(underweight) and low height-for-age (stunted) groups based on a Z-score cut-off of <-2 SD.25 Sociodemographic
information such as the mother’s and father’s educational level, family-related data such as working status, and feeding
practices were collected from the mothers or caregivers using a validated questionnaire (using questionnaires from the
previous study).26 Complementary feeding practices were assessed using semiquantitative food frequency
questionnaires (SQ-FFQ).

Appropriate and adequate complementary feeding, including the timely introduction of complementary foods,
proper frequency and portion sizes, a wide variety of foods, and suitable texture and taste. Appropriate breastfeeding
practices were defined as breastfeeding only for the first six months after giving birth, except for medications or vitamin
and mineral supplements, which were continued by breastfeeding until 2 years. Optimal complementary feeding was
described as providing adequate and safe nutritious foods alongside breastfeeding from six months onward, with
gradual increases in quantity, frequency, and texture, according to the child’s needs and abilities. Indicators such as
timely initiation, frequency adequacy, nutrient adequacy, food diversity, and appropriate texture were used to evaluate
complementary feeding practices.

The under-five were considered to have a timely introduction to complementary feeding or a timely initiation if
they received complementary foods at six months. The authors considered children to have an adequate frequency of
complementary feeding if they received foods at least three times per day and nutrient adequacy if the amount met 80%
of their daily nutrition requirement. Children who consumed a minimum of four food groups in the past 24 hours were
considered to have a diverse diet. The flavor of complementary feeding was considered appropriate when children were
given sweet and salty foods according to their age (more than 12 months). Finally, the texture was considered
appropriate when children were given soft, semi-solid, or solid foods based on their age.

A Chi-square test was performed to examine the association between a single predictor and outcome variable with
a level of significance p-value of <0.05 and a 95% confidence interval (CI). A multiple logistic regression using the enter
method was employed to develop a predictive model and identify the most significant risk factors for wasting, with
significance determined by a p-value of <0.05 and an odds ratio (OR) >1. The IBM SPSS Statistics for Windows (free
version) software was used for statistical analyses.
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Results

This study involved 174 under-five from three subdistricts with a high prevalence of wasting in Padang City. The
under-five in the case group were mostly male (57.5%) and aged more than 24 months (51.7%). This study found more
underweight under-five in the case group compared with the control group (63.2% vs. 39.1%); however, the control group
had more stunted children than the case group (40.2% vs. 23.0%) (Table 1).

Table 1. Demographic and Nutritional Status of the Participants (n = 174)

. Nutrition Status
Characteristics
of the Children Cases Controls

n (%) n (%)

Sex
Male 50 (57.5) 41 (47.1)
Female 37 (42.5) 46 (52.9)
Age
<24 months 42 (48.3) 45 (51.7)
>24-36 months 19 (21.8) 12 (13.8)
>36-60 months 26 (29.9) 30 (34.5)
Weight by age
Underweight 55 (63.2) 34 (39.1)
Normal 32 (36.8) 53 (60.9)
HAZ
Stunted 20 (23.0) 35 (40.2)
Normal 67 (77.0) 52 (59.8)

Notes: WHZ = weight by age, Underweight = WHZ <-2 SD,
HAZ = height for age Z-score, Stunted = HAZ <-2 SD

Table 2 shows that breastfeeding practices do not appropriately follow the WHO recommendations (57.5%).
Likewise, complementary feeding practices are below the recommendation in terms of portion size and food variations
(>50%). The SQ-FFQ also revealed the main sources of children’s food intake. Potato and rice consumption were the main
sources of carbohydrates, whereas eggs and chicken were the main sources of protein (> 80% of daily intake for both food
groups). On the other hand, spinach and carrots were the most preferred vegetables consumed, and oranges and bananas
were the fruits with the highest consumption among the under-five (>90% of daily intake for both food groups).

Table 2. Association Between Feeding Practices and Nutritional Status (Wasting) Among the Under-Five

Wasting Status
Variable Yes No p-value
n (%) n (%)

Breastfeeding practices
Inappropriate 50 (57.5) 14 (16.1) <0.001
Appropriate 37 (42.5) 73 (83.9)
Timely initiation of complementary feeding
Inappropriate 35 (40.2) 8(9.2) <0.001
Appropriate 52 (59.8) 79 (90.8)
Frequency of the complementary feeding
Inadequate 38 (43.7) 7 (8.0) <0.001
Adequate 49 (56.3) 80 (92.0)
Portion of complementary feeding
Inadequate 69 (79.3) 33(37.9) <0.001
Adequate 18 (20.7) 54 (62.1)
Variation in the complementary feeding
Not diverse 70 (80.5) 20 (23.0) <0.001
Diverse 17 (19.5) 67 (77.0)
Flavors of complementary feeding
Inappropriate 8(9.2) 3(3.4) 0.211
Appropriate 79 (90.8) 84 (96.6)
Texture of the complementary feeding
Inappropriate 13 (14.9) 15 (17.2) 0.837
Appropriate 74 (85.1) 72 (82.8)
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From the bivariate analysis, this study found that poor breastfeeding practice, an unageable timely introduction to
complementary feeding, inadequate frequency and portion, inappropriate taste for age, and poor food diversity were risk
factors for wasting among the under-five. However, inappropriate texture was not significantly associated with wasting
(p-value >0.05).

Table 3. Risk Factors for Wasting Among the Under-Five

95% CI
Variable OR — 22 p-value
Lower Upper

1stModel-Full Model

Breastfeeding practices 2.955 0919 9.503 0.069
Timely initiation of complementary feeding 1.112 0.273 4.520 0.883
Frequency of the complementary feeding 2.187 0.569 8.413 0.255
Portion of complementary feeding 1.039 0.184 3.700 0.802
Variation in the complementary feeding 14.713 3.577 60.508 <0.001
Flavors of complementary feeding 3.564 0.589  21.555 0.166
Texture of the complementary feeding 0.894 0.272 2.940 0.854
2nd Model-Adjusted Model

Breastfeeding practices 8.389 2.611 14.432 <0.001
Variation in the complementary feeding 13.534 6.025 30.400 <0.001

Notes: OR = odds ratio; CI = confidence interval

Further analysis with a multiple logistic regression to examine the main risk factor of wasting among the under-five
showed inappropriate breastfeeding practice (p-value <0.001; OR = 6.139; 95% CI 2.611-14.432) and food diversity of
the complementary feeding (p-value <0.001; OR = 13.534; 95% CI 6.025-30.400) as significant factors for wasting. From
the final model of multivariate analysis, the under-five with inappropriate breastfeeding practices had an OR of 8.389
(95% CI: 2.611-14.432) being wasting compared to those with appropriate breastfeeding practices. In addition,
inappropriate variation in complementary feeding had an OR of 13.534 (95% CI: 6.025-30.400) being wasting compared
with children with appropriate variation in complementary feeding.

Discussion

This study found that the percentage of wasting was higher among males (57.5%) than females under-five (42.5%),
consistent with a previous study in Indonesia and in the Congo.212? Poor breastfeeding and complementary feeding
practices were identified as significant risk factors for wasting in the under-five, respectively, OR = 8.389 (95% CI 2.611-
14.432) and OR =13.534 (95% CI 6.025-30.400). These include the untimely initiation of complementary feeding as well
as inappropriate frequency, portion, variation, and taste of complementary foods. Poor breastfeeding practices and a lack
of dietary diversity in complementary foods were identified as the most significant risk factors.

This study’s findings were consistent with those of several studies on Asia and Africa. A study in Ethiopia indicated
that appropriate breastfeeding is a protective factor against wasting (adjusted odds ratio (AOR) = 0.38; [95 % CI: 0.14-
0.99]).28 A study from Uttar Pradesh, India, found that children who were not exclusively breastfed, bottle-fed within one
hour of birth, and not given colostrum were at a higher risk of being underweight and wasting.2? A study conducted in
South Kivu Province, Democratic Republic of Congo, found that inadequate complementary feeding was strongly
associated with undernutrition among children aged 2 years (AOR 6.88; 95% CI 1.24-18.37).3° A study in South Sulawesi
Province, Indonesia, found that exclusive breastfeeding, prolonged breastfeeding, and duration of complementary feeding
were correlated with constant body weight among children 12-24 months.31 Similarly, a study in Norhtern Tanzania
reported that children with less diverse complementary foods had a higher risk of stunting (absolute risk reduction (ARR)
1.3; 95% CI 1.01-1.6), and the introduction of prelacteal food was linked to an increased risk of wasting (ARR 2.9; 95% CI
1.3-6.3).32 In northwest Ethiopia, being underweight was associated with shorter breastfeeding durations (<2 years)
(AOR 2.60; 95% CI: 1.35-5.00) and a lack of food diversity in complementary feeding (AOR 6.30; 95% CI: 1.70-23.00).33

However, this study’s findings contradict those of a cross-sectional study in Yogyakarta, Indonesia, which reported
no association between feeding practices and the nutritional status of children aged 7 to 59 months.33 These contradictory
findings could be related to differences in the study design. However, another case-control study in Pasar Prabumulih
PHC, Indonesia, indicated that the dietary pattern was significantly associated with stunting among children (OR = 2.667;
95% CI: 1.099-6.468).34

Failure to adhere to the WHO guidelines on infant and young child feeding practices can lead to malnutrition in the
under-five.32 Evidence from multiple studies suggests that practices such as providing colostrum, initiating breastfeeding,

Exclusive breastfeeding until 6 months, continuing breastfeeding until the recommended 2 years, and timely introduction
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of appropriate and adequate complementary foods are associated with a reduced risk of recurrent diarrhea and other
infectious diseases, both of which are significant contributors to malnutrition.3>36 Postponing breastfeeding initiation can
resultin infants missing out on colostrum, essential for strengthening immunity against infections. In addition, Inadequate
nutrition combined with infections inhibits optimal growth in children.3?

Appropriate and adequate complementary feeding was defined as the timely introduction of complementary foods,
proper frequency and portion sizes, a wide variety of foods, and suitable texture and taste. Adequate nutrition in the first
1,000 days of a child’s life, from conception until post-delivery, is extremely important for healthy growth and
development.38 This study found that feeding practices in the first year of children’s age, especially fully breastfeeding
during the first six months and continuing with nutritious complementary feeding, were relatively low among mothers in
Padang City, Indonesia. The complementary feeding often lacked variety and was inappropriate in terms of texture, taste,
and portion sizes for the child’s age. Therefore, strategies must be developed to raise awareness and improve knowledge
among mothers and caregivers regarding optimal feeding practices to combat malnutrition. A previous study has shown
that maternal knowledge is linked to early complementary feeding in Indonesia.3° A good partnership between the
Ministry of Education and the Ministry of Health is essential to create a comprehensive educational approach targeting
adolescent girls and women of reproductive age, aiming to prevent these issues before they even arise. However, the
interpretation of the findings should consider the limitations of the study. As the SQ-FFQ was used to assess the adequacy
of complementary feeding, recall bias may have occurred during data collection, potentially leading to over- or
underestimation of reported food consumption.?

Conclusion

This study highlights that inadequate breastfeeding and poor complementary feeding practices, particularly those lacking
diversity and proper timing, are risk factors for wasting among the under-five. There is a need for strategies to prevent
malnutrition among children by providing education about breastfeeding and complementary feeding targeted at
mothers and caretakers. Strategies must highlight the benefits of providing diverse foods to children as well.
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