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Abstract 
Background: Malnutrition is a complex and multifaceted issue characterized by diverse clinical presentations 
and associated comorbidities. Assessing the clinical features and significant co-morbidities of children presented 
with severe acute malnutrition (SAM) was the aim of this study. 
Methods: This cross-sectional study involved 93 malnourished children, aged 6 to 59 months, at the 
Department of Pediatrics, Kamla Raja Hospital and GR Medical College in Gwalior, for a duration of 12 
months. Demographic information, clinical history, clinical assessment, anthropometric measurements, and 
investigations were recorded on a preformatted proforma. All data were examined using SPSS software. A p-
value of less than 0.05 was deemed significant. 
Results: The mean age of malnourished children included in the study was 24.59 ± 14.65 months. Of the 125 
children assessed, 93 met the inclusion criteria and were enrolled, comprising 40 boys and 53 girls. More than 
half of the participants (54.84%) were between 6 and 12 months of age. A substantial percentage (79.57%) came 
from lower socioeconomic family groups. In 73.12% of cases, the infant was exclusively breastfed during the 
first six months of life. 22.58% of the children had delayed commencement of supplemental feeding, which was 
substantially linked to worse outcomes (p < 0.05). Diarrhea (37.63%), lower respiratory tract infections 
(27.95%), and severe anemia (66.66%) were the most common clinical co-morbidities. 
Conclusion: The most susceptible age group for severe malnutrition in our study was infants aged 6 to 12 
months. The main risk factors were found to be the family's low socioeconomic position and the delayed start of 
supplemental feeding. Severe anemia, diarrhea, lower respiratory tract infections, and sepsis were the most often 
found co-morbid illnesses, underscoring the critical need for focused interventions to effectively manage these 
sequelae. Early and effective co-morbidity identification is essential and will facilitate timely treatment. 
Nutritional programs need intensification to reduce MAM and SAM prevalence. Nutritional programs need 
intensification to reduce SAM prevalence. 
Keywords: SAM, Clinical profile, Co-morbidities, Outcome. 
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Introduction 

Malnutrition, characterized by underweight (low 
weight for age), stunting (low height for age), and 
wasting (low weight for height), constitutes a 
significant global public health challenge, 
impacting 159 million children under five and 
linked to 3.1 million annual fatalities in this 
demographic. [1,2]. Severe acute malnutrition 
(SAM), as defined by the World Health 
Organization (WHO), is characterized by 
significantly low weight for height (below -3 z-

scores of the median WHO growth criteria), 
evident severe wasting, or the occurrence of 
nutritional edema. Severe wasting contributes to 
one in five fatalities among children under five 
years old worldwide if timely intervention is not 
administered. [3] The probability of mortality in 
early childhood or acquiring infectious infections is 
elevated in SAM. Furthermore, SAM may disrupt 
many developmental processes, increasing the 
child's susceptibility to chronic illnesses as they 
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mature, thereby hindering their cognitive 
development [3,4]. The World Health Organization 
(WHO) defines malnutrition as a cellular imbalance 
between nutrient and energy supply relative to the 
body's requirements for growth, maintenance, and 
particular functions. [5] In India, around 6.4% of 
children under five years of age experience severe 
acute malnutrition (SAM). [6] Malnutrition 
accounts for 60% of the 10 million deaths that 
occur yearly among children under five globally; in 
India, it is responsible for about 33% of such 
fatalities. [6, 7] Childhood malnutrition not only 
results in elevated death rates, but there is also 
compelling data indicating that it contributes to 
reduced adult height, subpar academic 
achievement, diminished economic productivity, 
and the birth of more growth-restricted infants. 
[8] Studies have shown that individuals who 
experienced starvation during childhood are at a 
higher risk of developing lifestyle-related 
conditions such as obesity, high blood pressure, 
and diabetes later in life. [9] According to data 
from the National Family Health Survey (NFHS-4), 
38% of children under the age of five were stunted, 
21% were affected by wasting, and 36% were 
underweight. [10] Limited data is available on the 
clinical features and outcomes of children with 
Severe Acute Malnutrition (SAM) from the state of 
Haryana. In children admitted to a tertiary care 
teaching hospital in Gwalior, Madhya Pradesh, this 
study sought to identify the primary clinical 
morbidities and risk factors related with SAM. 

Material and Methods 

A prospective observational study was conducted 
in the Department of Pediatrics at Gajra Raja 
Medical College, Gwalior, over a one-year period 
from June 2015 to May 2016, after obtaining 
clearance from the Institutional Ethics Committee. 
The study enrolled all children between 6 months 
and 5 years of age who were admitted with severe 
acute malnutrition (SAM) during this time frame. 
Participation was based on obtaining written 
informed consent from the parents or legal 
guardians of the children. [11] The inclusion 
criteria for the study were: weight-for-length/height 
falling below three standard deviations from WHO 
growth standards, presence of bilateral pitting pedal 
edema due to nutritional causes, a mid-upper arm 
circumference (MUAC) less than 115 mm, and 
visible signs of severe wasting. Children were 
excluded if they were younger than 6 months or 
older than 5 years, or if they had major congenital 
anomalies, cerebral palsy, chronic kidney or liver 
disease, congenital heart conditions, metabolic 
disorders, or if parental consent was not obtained. 
All eligible children were admitted to the pediatric 
ward, where they received medical and nutritional 
care under supervision. Of the 125 children initially 
assessed for severe protein-energy malnutrition, 93 

met the criteria and were included in the final 
analysis. Detailed socio-demographic data, feeding 
history (including breastfeeding and 
complementary feeding), and records of current 
and past illnesses were collected using a pre-tested, 
structured format and entered into a Microsoft 
Excel sheet. A modified Kuppuswamy scale was 
used to determine socioeconomic classification. 
[12] To find any current comorbid diseases and 
nutritional deficiencies, a pediatrician performed a 
thorough clinical assessment in addition to a 
thorough general and systemic examination. A 
consistent proforma was used to record 
anthropometric information at admission and 
discharge, including weight, height, mid-upper arm 
circumference (MUAC), weight-for-age, height-
for-age, and weight-for-height. Using an electronic 
scale, weight was measured in grams with a ±10 
gram precision. 

Height or length was measured to the nearest 
centimeter using a stadiometer or infantometer, 
while MUAC was measured midway between the 
acromion and olecranon using a non-stretchable 
measuring tape with a precision of ±1 mm. The 
weight-for-height/length Z-scores were calculated 
based on WHO growth standards. The children 
received both medical and nutritional management 
in two distinct phases: the stabilization phase and 
the rehabilitation phase. During the stabilization 
phase, which typically lasted 3 to 7 days, children 
were treated with appropriate antibiotics, 
intravenous fluids, blood transfusions, and 
symptomatic therapy, following established clinical 
guidelines. [13] During the stabilization phase, 
children were provided with the WHO-
recommended F-75 therapeutic diet, typically 
administered via the orogastric route initially. Once 
the child showed signs of clinical improvement and 
a return of appetite, they were transitioned to a 
higher-calorie feeding plan using the F-100 
formula. In addition to therapeutic feeds, locally 
prepared, energy-dense foods such as khichdi, 
dalia, banana, kheer, chapatti, and dal were 
gradually introduced. Every child was also given 
the right amounts of vital micronutrients, such as 
zinc, calcium, magnesium, potassium, folic acid, 
vitamins A, B-complex, C, D, and K, among 
others. 

Care was provided in a dedicated malnutrition 
treatment unit, where children received nurturing, 
emotionally supportive care tailored to their 
developmental needs. All meals were prepared 
under hygienic conditions in the hospital’s dietetics 
department and supervised by a trained dietitian. 
Before discharge, caregivers were educated on the 
preparation of these foods and the use of locally 
available nutrient-rich options. Daily assessments 
were conducted to monitor weight gain, appetite, 
feeding challenges, clinical improvement, and 
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reduction of edema. A minimum weight gain of 
15% from the day of admission, the absence of 
infection or other health issues, the resolution of 
edema, and verification that caregivers had 
received training in home-based feeding and care 
were among the WHO criteria that determined 
discharge. In certain instances, if the infant 
demonstrated steady weight gain of greater than 10 
gm/kg/day for three days in a row, discharge was 
authorized upon request. [11] Children were 
monitored weekly in the pediatric outpatient 
department following discharge for a month or 
until full recovery was attained. 

The treatment outcome was evaluated at the end of 
the follow-up period and categorized as either 
"cured" or "not cured." All data were recorded 
using Microsoft Excel 2007. Statistical analysis 

was performed using SPSS version 16, with the 
chi-square test applied to assess associations. A p-
value of less than 0.05 was considered statistically 
significant. 

Observation and Results 

Table 1 presents the basic characteristics and socio-
demographic details of the children included in the 
study. The majority of participants were infants 
aged between 6 months and 1 year, accounting for 
51 children (54.84%).  

The majority (74, 90.32%) were classified as 
belonging to a lower socio-economic status. The 
overall mean age of children from 6 to 59 months 
was 25.79 (15.68) months. The demographic 
parameters, feeding, and immunization history of 
children are summarized in Table 1. 

 
Table 1: Data on children suffering from severe acute malnutrition (n=93) 

Parameters No. % 
Age groups (in months) 6 to 12 51 54.84 

13 to 24 30 32.25 
25 to 59 12 12.90 

Gender Male 40 43.01 
Female 53 56.98 

Religion Hindu 48 51.61 
Muslim 31 33.33 
Others 14 15.05 

Type of family Nuclear 16 17.20 
Joint 77 82.79 

Place of residence Urban 72 77.42 
Rural 21 22.58 

Socioeconomic status* Upper 0 0.00 
Upper middle 3 3.22 
Lower middle 10 10.75 
Upper lower 6 6.45 
Lower 74 79.56 

Birth order 1 45 48.38 
2 29 31.18 
3 or more 19 20.43 

Exclusive breastfeeding till six months Yes 68 73.12 
No 25 26.88 

Delayed complementary feeding Yes 21 22.58 
No 72 77.42 

Immunization status Complete 56 60.22 
Incomplete 37 39.78 

*Adapted from Modified Kuppuswamy Socioeconomic Status Scale, 2023 
 

Table 2: Distribution of children based on comorbidities (n=93) 
Comorbidities No % 
Diarrhea 35 37.63 
Severe Anemia 62 66.66 
Pneumonia 26 27.95 
Vitamin A deficiency 12 12.90 
Sepsis 24 25.80 
UTI 21 22.58 
Vitamin D deficiency 15 16.13 
Worm infestations 14 15.05 
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Enteric fever 14 15.05 
Metabolic derangements 16 17.20 
Edema 5 5.37 
Measles 4 4.30 
Tuberculosis 2 2.15 
Seizures 2 2.15 
 

Table 3: Association of wasting with demographic parameters (n=93) 
Demographic Parameters Wasting Severe wasting P value 
Age groups (in months) 6 to 12 11 40 0.00019* 

(χ2 =17.062) 13 to 24 9 21 
25 to 59 10 2 

Gender Male 18 22 0.00063* 
(χ2 =11.677) Female 42 11 

Religion Hindu 8 40 0.00001* 
(χ2 =24.219) Muslim 20 11 

Others 10 4 
Type of family Nuclear 5 11 0.13169 

(χ2 =2.272) Joint 40 37 
Place of residence Urban 40 32 0.3639 

(χ2 =0.824) Rural 14 7 
Socioeconomic status Upper 0 0  

0.5985 
(χ2 =1.876) 

Upper middle 2 1 
Lower middle 6 4 
Upper lower 4 2 
Lower 34 40 

Birth order 1 22 23 0.5689 
(χ2 =1.1279) 2 16 13 

3 or more 12 7 
* Significant p value 

 
Table 4: Association of wasting with feeding and immunization (n=93) 

Parameters Wasting Severe wasting P value χ2 value 
Exclusive breastfeeding till 
six months 

Yes 45 23 0.0228* 5.1833 
No 10 15 

Delayed complementary 
feeding 

Yes 8 13 0.0257* 4.9713 
No 47 25 

Immunization status Complete 35 21 0.0045* 8.0577 
Incomplete 12 25 

* Significant p value 
 
Table 1 outlines the feeding practices of the 
children enrolled in the study. Among them, 68 
children (73.12%) were exclusively breastfed up to 
six months of age, while 25 children (26.88%) 
received insufficient breastfeeding. In 21 cases 
(22.58%), the initiation of complementary feeding 
was delayed. Children who began supplemental 
feeding on time had better health outcomes 
compared to those with delayed initiation, a 
difference that was statistically significant (p < 
0.05). 

Table 2 summarizes the key clinical co-morbidities 
identified in the study population. Severe anemia 
(hemoglobin <7 g/dL) was the most commonly 
observed condition, affecting 62 children (66.66%), 
followed by diarrhea in 35 children (37.63%) and 
lower respiratory tract infections in 26 children 

(27.95%). Sepsis was diagnosed in 24 children 
(25.80%), and five children presented with 
edematous malnutrition. Specific micronutrient 
deficiencies were also noted, including rickets in 8 
cases, nutritional tremor syndrome in 3 cases, and 
scurvy in 1 child. Among the biochemical 
abnormalities, electrolyte imbalances were 
recorded in 23 children (24.73%), and 
hypoglycemia was seen in 2 children (2.15%). 
Table 3 illustrates the association between wasting 
and various demographic characteristics. 

The association of wasting with feeding and 
immunization are summarized in Table 4. 

Discussion 

This prospective observational study included 
children between 6 months and 5 years of age who 
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were admitted to the pediatric department with 
severe acute malnutrition (SAM) over a one-year 
period. There was no significant difference in the 
incidence of SAM between male and female 
children. These findings are in line with the 
observations reported by Das, Aguayo, Ubesie, and 
Gernaat et al. [12-15] The highest prevalence of 
SAM was noted among children aged 6 to 12 
months, accounting for 54.84% of cases. This 
suggests that a majority of affected children were 
under the age of two, which aligns with the 
findings of Jena et al. and Mahgoub et al. [16,17] 
This may be elucidated by the insufficient and 
tardy supplemental feeding observed in a 
considerable proportion of children within the 
study cohort (72/93, 77.42%). This aligns with the 
observations of Jena et al., who noted that 65% of 
malnourished children experienced delayed 
supplemental feeding. [16] Prolonged breastfeeding 
without sufficient supplemental feeding after six 
months of age is hazardous to a child's health, as 
breast milk alone fails to provide caloric and 
nutritional needs during this period. Additionally, 
the lack of variety in nutrient-rich complementary 
foods, along with unhygienic food preparation 
methods, may have contributed to the high 
incidence of diarrhea observed in 37.63% of the 
children in the study.  

A significant issue was that 79.56% of children 
with Severe Acute Malnutrition (SAM) were from 
low socioeconomic status, whereas just 3.22% were 
from upper medium socioeconomic status 
according to the Kuppuswami index. [12] This 
aligns with the conclusions of Singh et al. and 
Kumar et al. [18,19] In our study, 60.22% of 
children were fully immunized for their age, while 
39.78% had inadequate immunization, contrasting 
with the findings of Das, Jena, and Sharma et al. 
[12, 16, 20] The observed trends may be explained 
by broader immunization coverage and the 
inclusion of more diseases in the revised national 
vaccination schedule, as compared to earlier 
studies. Extended breastfeeding beyond six months 
without adequate complementary feeding can 
negatively impact a child’s health, as breast milk 
alone does not meet the growing caloric and 
nutrient demands during this stage. In addition, a 
lack of dietary diversity contributes to malnutrition. 

Severe anemia (hemoglobin <7 g/dL) emerged as 
the most frequent co-morbidity, affecting 66.66% 
of the children, followed by diarrhea (37.63%) and 
lower respiratory tract infections (27.95%), 
aligning with the results reported by Das and 
Kumar et al. [12,19] The presence of sepsis 
confirmed by blood culture in 11.76% of cases, 
along with LRTI in nearly 28%, can be linked to 
weakened immunity in malnourished children, 
making them more prone to serious infections. In 
our findings, only 5.37% of the children showed 

signs of edema, which is comparatively lower than 
what was reported by Kumar et al. [19] 
interestingly, 2.15% of the children in our study 
exhibited symptoms of nutritional tremor 
syndrome—a condition not documented in prior 
studies from this region. Additionally, eight 
children were diagnosed with severe clinical 
rickets, emphasizing the importance of regular 
vitamin D3 supplementation in pediatric care. 
These observations are consistent with recent work 
by Das and Kumar et al. [12,19] 

Conclusion 

Our study suggests that the most susceptible 
demographic for acute malnutrition is infants aged 
6 to 12 months, predominantly from low 
socioeconomic backgrounds. The predominant 
factor linked to them was delayed or inadequate 
supplemental nutrition. Weaning commences after 
six months in infants. The most common co-
existing conditions observed were anemia and 
diarrhea. The findings of the study demonstrate that 
hospital-based care for children suffering from 
Severe Acute Malnutrition (SAM) can be 
effectively implemented when guided by 
established nutritional and medical protocols. 
Managing these cases requires considerable 
patience, as extended hospital stays are often 
necessary. It is essential for healthcare 
professionals to inform and sensitize the 
community about the importance of starting 
complementary feeding at the right age, using 
locally accessible foods, and maintaining proper 
hygiene. These measures play a critical role in 
preventing malnutrition and breaking the cycle of 
associated health issues. This will result in healthier 
children and a more promising future for society at 
large. 
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