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INTRODUCTION 

World Health Organization (WHO) defines malnutrition 

as a lack or excess of nutrients, an imbalance of vital 

nutrients, or poor nutrient utilization.1 In 2022, 149 

million children under the age of five were stunted, 45 

million were wasted, and 37 million were overweight or 

obese worldwide.2 Undernutrition is a contributing factor 

in over half of mortality in children under five.2 WHO 

defines severe acute malnutrition (SAM) or severe 

wasting in infants and children aged 6–59 months having 

weight-for-height/length <–3 Z-scores of the WHO Child 

Growth Standards median, or a mid-upper arm 

circumference (MUAC) <115 mm, or the presence of 

bilateral pitting oedema.3 Approximately 19 million 

children under the age of five suffer from SAM globally, 

and it is estimated to cause about 400,000 child fatalities 
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annually.3 WHO defines moderate acute malnutrition 

(MAM) or moderate wasting in infants and children 6–59 

months of age as weight-for-height/length between ≥ -3 

SD and < -2 SD (or MUAC ≥ 115 mm to < 125 mm as an 

alternative measure).4 

As per National Family Health Survey (NFHS-5) data, 

children under 5 years who are stunted, wasted, severely 

wasted, and underweight are 35.5%, 19.3%, 7.7%, and 

32.1% respectively.5 The prevalence of SAM has 

increased from 7.5% in NFHS-4 to 7.7% in NFHS-5 

data.5 However, the under-5 morality (per 1,000 live 

births) has dropped from 49.7 in NFHS-4 data to 41.9% 

in NFHS-5 data.5 

Malnutrition throughout childhood not only raises death 

rates but also appears to be linked to worse academic 

achievement, shorter adult height, lower economic 

output, and the birth of further growth-restricted 

offspring.6 Many children in developing countries 

experience delayed physical and mental development due 

to poverty, deprivation, and malnutrition.7 The nutritional 

status of children is influenced by environmental 

variables such as socioeconomic status, hygiene, attitudes 

of parents, and the child-raising process.7 

Malnutrition is associated with various demographic 

factors, inadequate feeding practices, and incomplete 

immunization practices.8,9 Nutritional rehabilitation is the 

cornerstone of the management of malnourished children, 

however, their prognosis and outcome depend on 

comorbidities, various demographic factors, feeding, and 

immunization practices.8-10 This study aimed to evaluate 

the clinical profile and co-morbidities of children 

suffering from malnutrition and estimate the association 

of MAM and SAM with demographic parameters, 

feeding practices, and immunization practices. 

METHODS 

Study design 

This cross-sectional study was done in the Department of 

Pediatrics, Hind Institute of Medical Sciences, Sitapur 

over 18 months after obtaining ethical approval from the 

Institute's ethical committee and informed consent from 

parents. 

Inclusion criteria 

We included all the children between 6 and 59 months of 

age with clinically diagnosed severe and moderate acute 

malnutrition.  

Exclusion criteria 

Children born preterm or low-birth-weight, or born with 

congenital malformations (cleft palate, tracheoesophageal 

fistula, congenital diaphragmatic hernia, and congenital 

hypertrophic pyloric stenosis, congenital heart diseases, 

malabsorption syndromes) were excluded. 

Sampling 

A convenient sampling method was used. The sample 

size was calculated using Cochrane’s formula by taking 

the prevalence (p) of SAM from NFHS-5 data as 7.7%, a 

confidence level of 95%, and a margin of error (e) of 

5%.5,11 

N = Z2 (p x q)/e2, Where, Z=1.96, p=0.077, q=1-p=0.923, 

e=0.05, N= (1.96)2x (0.077 x 0.923)/ (0.05)2 = 109.21 ≈ 

110. 

The final sample size surveyed was 132 cases. 

Data collection 

A predesigned proforma was used for data collection 

which included the demographic parameters, feeding and 

immunization history, comorbidities, and anthropometric 

parameters. Demographic parameters included age, 

gender, religion, type of family, socioeconomic status 

(adapted from Modified Kuppuswamy Socioeconomic 

Status Scale, 2023), livelihood, and birth order.12 Feeding 

history included history of providing exclusive 

breastfeeding (EBF) till 6 months and timely initiation of 

complementary feeding at 6 months. Immunization 

history included whether it was complete or incomplete 

to date. 

Co-morbidities under study included diarrhoea, severe 

anemia, pneumonia, vitamin A deficiency, sepsis, urinary 

tract infections, vitamin D deficiency, worm infestation, 

enteric fever, tuberculosis, metabolic derangements, 

oedema, measles, and seizures. 

Anthropometric parameters included weight in kilograms 

(kg), height/length in cm, and mid-upper arm 

circumference (MUAC) in cm. Body mass index (BMI) 

was calculated by dividing weight in kilograms by height 

in meters squared. 

Measurements: WHO child growth standards median 

reference charts for weight-for-height/length Z-scores 

were used.13 Children aged 6–59 months were classified 

as SAM if weight-for-height/length <–3 Z-scores of the 

WHO child growth standards median, or a mid-upper arm 

circumference (MUAC) <115 mm, or presence of 

bilateral pitting oedema.3 

Children aged 6–59 months were classified as MAM if 

weight-for-height/length were between ≥ -3 SD and <-2 

SD of the WHO Child Growth Standards median, or a 

mid-upper arm circumference (MUAC) ≥ 115 mm to 

<125 mm.4 Severe anemia in children aged between 6 

and 59 months was defined as <7g/dl as per WHO 

reference data.14 
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Statistical analysis 

Data were entered on a Microsoft Excel sheet. Data 

analysis (mean, standard deviation, frequency, 

percentages, chi-square test) was done using SPSS 

software version 22. A p value <0.05 was considered 

significant. 

RESULTS 

The mean age in 6 - 12 months, 13 – 24 months, and 25 – 

59 months age groups were 9.95 (2.41), 20.39 (3.09), and 

43.18 (9.29) months respectively. The overall mean age 

of children from 6 – 59 months was 25.79 (15.68) 

months. The demographic parameters, feeding, and 

immunization history of children are summarized in 

Table 1. 

Marasmus was seen in 102 (77.3%) and kwashiorkor was 

seen in 30 (22.7%) SAM children. Table 2 outlines the 

distribution of children based on comorbidities. The most 

common comorbidity was diarrhoea (93, 70.5%) 

followed by severe anemia (89, 67.4%), and pneumonia 

(83, 62.9%). The mean weight, height, mid-upper arm 

circumference (MUAC), and body mass index (BMI) 

were 6.94 (1.68) kg, 73.87 (8.73) cm, 10.65 (0.72) cm, 

and 12.58 (1.17) kg/m2 respectively. The mean weight 

for height Z-score (WHZ) was -3.31 (1.28). Of the total 

132 patients, 68 (51.5%) presented with MAM and 64 

(48.5%) with SAM. The distribution of children based on 

WHZ scores is shown in Figure 1. 

 

Figure 1: Distribution of children based on WHZ 

scores (n=132). 

Table 3 outlines the association of wasting with 

demographic parameters. The association of wasting with 

feeding and immunization are summarized in Table 4. 

Table 1: Distribution of children based on demographic, feeding, and immunization history (n=132). 

Parameters Number % 

Age groups 

6 – 12 months 43 32.6 

13 – 24 months 38 28.8 

25 – 59 months 51 38.6 

Gender 
Male 61 46.2 

Female 71 53.8 

Religion 

Hindu  69 52.3 

Muslim 45 34.1 

Others 18 13.6 

Type of family 
Nuclear family 22 16.7 

Joint family 110 83.3 

Livelihood 
Rural 103 78 

Urban 29 22 

Socioeconomic status* 

Upper 3 2.3 

Upper middle 3 2.3 

Lower middle 35 26.5 

Upper lower 21 15.9 

Lower  70 53 

Birth order 

1 62 47 

2 44 33.3 

> 3 26 19.7 

Exclusive breastfeeding till 6 

months 

Yes  43 32.6 

No 89 67.4 

Complementary feeding started at 

6 months 

Yes  34 25.8 

No 98 74.2 

Immunization status to date 
Complete  35 26.5 

Incomplete  97 73.5 
*Adapted from Modified Kuppuswamy Socioeconomic Status Scale, 2023 

< -2 SDS to 

-3 SDS 

(Wasting), 

68, 51.5%

< -3 SDS 

(Severe 

Wasting), 

64, 48.5%

< -2 SDS to -3 SDS (Wasting)

< -3 SDS (Severe Wasting)
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Table 2: Distribution of children based on comorbidities (n=132). 

Comorbidities Number % 

Diarrhea 93 70.5 

Severe Anemia 89 67.4 

Pneumonia  83 62.9 

Vitamin A deficiency 79 59.8 

Sepsis 72 54.6 

Urinary tract infections 72 54.5 

Vitamin D deficiency 47 35.6 

Worm infestation 40 30.3 

Enteric fever 39 29.5 

Tuberculosis 38 28.8 

Metabolic derangements 38 28.8 

Edema 30 22.7 

Measles 9 6.8 

Seizures 9 6.8 

Table 3: Association of wasting with demographic parameters (n=132)*. 

Parameters Wasting Severe wasting ꭓ2 P value 

Age groups 

6-12 months 9 34 

55.878 <0.0001 13-24 months 12 26 

25-59 months 47 4 

Gender 
Male 27 34 

2.388 0.122 
Female 41 30 

Religion 

Hindu 12 57 

67.40 <0.0001 Muslim 40 5 

Others  16 2 

Type of family  
Nuclear 9 13 

1.189 0.276 
Joint 59 51 

Livelihood 
Rural 52 51 

0.199 0.656 
Urban 16 13 

Socioeconomic status 

Upper 2 1 

2.967 0.563 

Upper middle 1 2 

Lower middle 17 18 

Upper lower 14 7 

Lower  34 36 

Birth order 

1 32 30 

0.097 0.953 2 22 22 

>=3 14 12 
* ꭓ2 =Chi-square test value 

Table 4: Association of wasting with feeding and immunization (n=132). 

Parameters Wasting Severe wasting ꭓ2* P value 

Exclusive breastfeeding till 6 months 
Yes 30 13 

8.506 0.004 
No 38 51 

Complementary feeding started at 6 months 
Yes 23 11 

4.772 0.029 
No 45 53 

Immunization status to date 
Complete 25 10 

7.562 0.006 
Incomplete 43 54 

 

  



Singh A et al. Int J Contemp Pediatr. 2025 Feb;12(2):266-272 

                                                       International Journal of Contemporary Pediatrics | February 2025 | Vol 12 | Issue 2    Page 270 

DISCUSSION 

Malnutrition is most prevalent in low- and middle-

income nations, and children under five are particularly at 

risk. This study addresses the clinical profile and co-

morbidities of children suffering from moderate and 

severe acute malnutrition and its association with 

demographics, feeding, and immunization practices. The 

mean age of children under study was 25.79 (15.68) 

months and the male-to-female ratio was 1:1.16 which 

was similar to the study by Ghimire et al, which reported 

the mean age of 24.3 (15.4) months and male-to-female 

ratio of 1:1.14 in their research.15 In this study, severity of 

malnutrition was associated with younger age (p<0.0001) 

but no association was observed with gender (p=0.122). 

These findings of our study were in accordance with the 

study by Ghimire et al.15  

In the present study, most of the children were Hindu by 

religion (69, 52.3%) followed by Muslims (45, 34.1%), 

and most lived in joint families (110, 83.3%) which was 

comparable to the study by David et al.16 Malnutrition 

was more severe in the Hindu religion (p<0.0001) in the 

present study. 

In contrast, David et al, in the bivariate analysis found 

that belonging to the Hindu religion was a protective 

factor, however, this was not the case in the multiple 

logistic models.16 No association of malnutrition was 

seen with the type of family (p=0.276) in our study. In 

contrast, Ghimire et al reported that SAM was 

significantly associated with a family size of >5 members 

in multivariate analysis.15 The majority of children in our 

study were from rural livelihoods (103, 78%) but no 

association of malnutrition was seen with either rural or 

urban livelihood (p=0.656). Similar to our study, 

Baskaran et al reported that 61% of SAM children were 

from rural areas.10 Likewise, the Ghimire et al, study 

reported no association of SAM was seen with either 

rural or urban livelihood (p=0.780).15 

The majority of children belonged to lower SES (70, 

53%) in our study, however, no significant association 

was found between malnutrition and SES (p=0.563), 

which was akin to the David et al study (p=0.603).16 Most 

children had first birth order (62, 47%) but no significant 

association of SAM was reported with birth order 

(p=0.953) in the present study. However, Hoq et al, study 

findings of the multivariate logistic regression show that 

having the first child and family access to a sanitary toilet 

protects against acute malnutrition for children.17 

In our study, most of the children were not exclusively 

breastfed (89, 67.4%), and had delayed complementary 

feeding (98, 74.2%), and incomplete immunization status 

(97, 73.5%). Malnutrition was associated with those 

children who were not exclusively fed (p=0.004), who 

had delayed complementary feeding (p=0.029), and who 

had incomplete immunization (p=0.006) in the present 

study. Likewise, Hoq et al study reported inappropriate 

feeding practices as a primary cause of SAM.17 

Similarly, the Kamatham et al study reported an 

association of SAM with a lack of exclusive 

breastfeeding for 6 months.18 Sisodia et al study and 

Bansal et al study reported the importance of early 

initiation of breastfeeding and exclusive breastfeeding for 

6 months, which can reduce morbidity and mortality in 

neonates and during infancy.19,20 White et al, study 

concluded that the complementary feeding phase 

provides a chance to prevent all kinds of malnutrition.21 

Fatima et al reported that there were significant regional 

differences in the timely introduction of complementary 

feeding in India (42.7-84%).7 Baskaran et al study also 

reported that 40.5% of SAM children were not 

immunized appropriately for their age.10 In the present 

study, the most common comorbidity was diarrhoea (93, 

70.5%) followed by severe anemia (89, 67.4%), 

pneumonia (8, 62.9%), vitamin A deficiency (79, 59.8%), 

sepsis (72, 54.6%), urinary tract infections (72, 54.5%), 

vitamin D deficiency (47, 35.6%), worm infestation (40, 

30.3%), enteric fever (39, 29.5%), tuberculosis (38, 

28.8%), metabolic derangements (38, 28.8%), oedema 

(30, 22.7%), measles (9, 6.8%), and seizures (9, 6.8%). 

These comorbidities were comparable to studies by 

Baskaran et al and Arya et al, Sharma et al reported that 

seizures are most commonly seen in <6 years of age and 

the most common cause is febrile seizures.10,22,23 Both 

humoral immunity and cell-mediated immunity are 

compromised in MAM and SAM children because of 

specific deficiencies in the phagocytic, mucosal defense 

mechanism, skin barrier, and free radical scavenging 

functions. As a result, children with MAM and SAM are 

more susceptible to potentially fatal infections such as 

acute gastroenteritis, pneumonia, sepsis, and UTIs. 

The Government of India’s flagship program to enhance 

children’s nutritional outcomes is Poshan Abhiyaan, an 

all-encompassing program for holistic feeding.24,25 The 

Indian government's other flagship program, Anaemia 

Mukt Bharat, uses a multi-sectoral and multi-stakeholder 

approach to eliminate anaemia using preventative and 

therapeutic measures and is a part of the National 

Nutrition Mission (Poshan Abhiyaan).24,25 By establishing 

a convergent ecosystem to create and promote behaviors 

that foster health, well-being, and immunity, Poshan 

Abhiyaan aims to solve the issues of malnutrition by 

strategically changing the content and delivery of 

nutrition.24,25 The program promotes India's efforts to 

achieve the Sustainable Development Goals.25  

The results of the current study suggest that these 

initiatives be strengthened. Additionally, children who 

suffer from malnutrition should be evaluated in the 

community and timely referred to medical facilities for 

early diagnosis and treatment. 
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CONCLUSION  

This study concluded that exclusive breastfeeding for the 

first 6 months of age, along with appropriate timely 

initiation of complementary feeding, and age-appropriate 

complete immunization would help reduce the prevalence 

of MAM and SAM. Early and effective co-morbidity 

identification is essential and will facilitate timely 

treatment. Nutritional programs need intensification to 

reduce MAM and SAM prevalence. 
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