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Abstract 
Introduction: Malnutrition is the gravest single threat to the world public health. Under nutrition is 

one of the most concerning health and development issues in India. The main aim was to describe the 

clinical profile of children aged less than 5 years diagnosed as Severe Acute Malnutrition and outcome 

of treatment at Nutrition Rehabilitation center.  

Methods: A descriptive study conducted among 378 subjects for 1 year. Data collection was done on 

detailed history and examination of the subjects including anthropometry and analysed.  

Results: The majority of children (51.32%) were of <12 months. Males contribute major proportion in 

(56.08%). Rural children are about 61.90 %, where most of the children belong to lower economical 

status (51.86%).Most children recovered 87.30 % and were no deaths during study. 

Conclusion: There is a need to improve access to health care and need for chain of nutritional care at 

different levels of the community. 

 

Keywords: malnutrition, under nutrition, severe acute malnutrition (SAM), nutrition rehabilitation 

center, nutitional care 

 

1. Introduction 
Malnutrition is the gravest single threat to the world public health. WHO estimates that 

malnutrition is the biggest contributor to child mortality in under five children, accounting 

for 54% child deaths worldwide, translating to unnecessary loss of about 3 million young 

lives every year [1]. Malnutrition refers to both undernutrition and overnutrition. 

Undernutrition is defined as the outcome of insufficient food intake (hunger) and repeated 

infectious diseases, it includes being underweight for one’s age, too short for one’s age 

(stunted), dangerously thin (wasted), and deficient in vitamins and minerals (micronutrient 

maInutrition) [2]. Overnutrition is defined as abnormal or excessive fat accumulation that may 

impair health; it results in overweight and obesity [3]. 

Undernutrition is one of the most concerning health and development issues in India as in 

other parts of the world. Undernutrition encompasses stunting (chronic malnutrition), 

wasting (acute malnutrition) and deficiencies of micronutrients (essential vitamins and 

minerals). The high mortality and disease burden resulting from undernutrition call for 

urgent implementation of interventions to reduce their occurrence and consequences and this 

would include determined action on the social determinants of undernutrition [4]. 

Nearly half of all deaths in children under 5 can be attributed to undernutrition. 

Undernutrition puts children at greater risk of dying from common infections, increases the 

frequency and severity of such infections, and contributes to delayed recovery. In addition, 

the interaction between undernutrition and infection can create a potentially lethal cycle of 

worsening illness and deteriorating nutritionalstatus [5]. 

Malnutrition is more than a lack of food it is a combination of factors: insufficient protein, 

energy and micronutrients, frequent infections or disease, poor care and feeding practices, 

inadequate health services, and poor water and sanitation [6]. 

In India, according to the National Survey (NFHS-3, 2005-06), 43 percent children under age 

of five years are underweight (low weight for age), 48 percent children under five are stunted 

(low height for age), 20 percent children under five years of age are wasted (low weight for 

height). Over 6 per cent of these children are severely wasted (<-3SD).  
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Since ‘wasting’denotes acute malnutrition, these children 

are said to have Severe Acute Malnutrition or SAM [4]. 

Severe acute malnutrition is a form of undernutrition 

defined by very low weight-for-height/length (Z- score 

below -3SD of the median WHO child growth standards), a 

mid-upper arm circumference <115 mm, or by the presence 

of nutritional edema. Children with SAM, when managed in 

specialized units with skilled manpower and adequate 

resources for nutrition rehabilitation have very high levels 

of survival [4]. 

Nutrition Rehabilitation Center (NRC) is a unit in a health 

facility where children with severe acute malnutrition 

(SAM) who meet the defined admission criteria are 

admitted and provided with medical and nutritional 

therapeutic care [4]. The introduction of NRCs has brought 

uniformity in the management of children with severe acute 

malnutrition. 

In India, usually a SAM child presents to health care facility 

with one of the infections or clinical profile of various 

underlying disorders rather than isolated growth failure. 

Early identification and proper management of 

complications (like pneumonia, diarrhea, and sepsis) plays a 

vital role in deciding outcome during nutritional 

rehabilitation in these children. Recovery may vary in these 

children. Recovery rate may also vary in different NRCs [9, 
11]. 

Hence, the present study was undertaken to evaluate clinical 

profile and outcome of the children at nutrition 

rehabilitation center of our institute by assessing the relative 

contribution of various variables of malnourished children 

admitted to the NRC of our hospital. 

 

2. Aims and objectives 

1. To describe the clinical profile of children aged less 

than 5 years diagnosed as Severe Acute Malnutrition 

(SAM) and admitted at Nutrition Rehabilitation Centre, 

Tertiary Care Hospital. 

2. To study the outcome of treatment at Nutrition 

Rehabilitation center and improvement in 

anthropometric status of discharged cases during a 

follow up period of 5 weeks from the date of discharge. 

 

3. Materials and methods 

This is a Hospital based Descriptive study done at Nutrition 

Rehabilitation Centre in Sri Venkateswara Ramnarain Ruia 

Government General Hospital, Department of pediatrics, 

Tirupati from 25 October 2016 to 24 October 2017. 

All children under five years who were admitted at Nutrition 

Rehabilitation Centre in Sri Venkateswara Ramnarain Ruia 

Government General Hospital, Tirupati during the study 

period were included based on inclusion and exclusion 

criteria. Permission was obtained from institutional ethics 

committee, Sri Venkateswara Medical College, Tirupati. 

Study has been conducted after taking written informed 

consent from the mother or caretaker 

 

3.1 Inclusion criteria 

Children diagnosed with undernutrition aged less than 5 

years at Nutrition Rehabilitation Centre, Tertiary Care 

Hospital during the study period. 

 

3.2 Exclusion criteria 

 Causes of severe acute malnutrition with feeding 

problems like cleft lip, cleft palate, cerebral palsy, global 

developmental delay were excluded. 

 Critically ill children like children with congenital heart 

disease presenting with congestive cardiac failure, 

respiratory failure requiring mechanical ventilation were 

excluded from the study 

 

3.3 Admission criteria 
For children 6-59 months 

 

Any of the following 

1. Mid Upper Arm Circumference (MUAC) <115mm with 

or without any grade of oedema 

2. Weight-for-height< -3 SD with or without any grade of 

oedema. 

3. Bilateral pitting oedema +/++ (children with oedema 

+++ always need inpatient care) 

Along with Anorexia (Loss of appetite), Fever (39 degree c) 

or Hypothermia (<35 c), Persistent vomiting, Severe 

dehydration based on history and clinical examination, Not 

alert, very weak, apathetic, unconscious, convulsions, Hypo-

glycemia, Severe Anemia (severe palmar pallor), Severe 

pneumonia 

Detailed history and examination of the child (including 

anthropometric measurements) was done. The clinical signs 

of micronutrient deficiency were assessed and relevant 

investigations done. Outcome was assessed in terms of 

improvement and discharge, defaulter (left against medical 

advice) and death. The data was entered in a data collection 

form A thorough general and systemic examination was 

done, and vital signs were observed and recorded. 

A. Weight measurements -Infants under two years of age 

were weighed using a 25 kg Salter hanging scale while 

those above two years of age were weighed while standing 

on the measuring board. Weight for height is compared with 

references shown in Annexures 1&2. 

B. Length / Height measurements -In patients up to the 

age of 24 months, length was measured using a length board 

in the recumbent position by two examiners. For those 

above 24 months and who were able to walk, height was 

measured while standing using a height meter. Weight for 

height/length and Z score of less than -1 was indicated as 

mild -2 was indicated as moderate and -3 was indicated as 

severe wasting. 

C. Mid-upper arm circumference (MUAC)-

Measurements were done midpoint between acromion and 

olecranon process by tape measure on the left arm. The 

reading was recorded to the nearest0.1cm. Children with 

MUAC of 12.5-13. Scm were mild, 11.0 to 12.5cm were 

moderate and less than 11.5cm were considered severe 

malnourished. 

 

Follow-up 

All the children discharged from the facility were followed 

up for 5 weeks with first follow up 7 days after discharge, 

second follow up 15 days after the first follow up and third 

follow up 15 days after second follow up. And 

anthropometric measurements were taken and measured 

against discharge measurements. 

 

3.4 Data analysis: Data was entered in Microsoft Excel 

2010 and analysed 

 

3.5 Ethical considerations 

Permission was obtained from institutional ethics 
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committee, Sri Venkateswara Medical College, Tirupati 

before starting the study. 

Child’s mother or caretaker was explained about the 

condition and the study in their own language and consent 

was taken before the child is recruited into the study 

 

4. Results 

From 25 October 2016 to 24 October 2017, a total of 426 

children aged less than 5 years were admitted in Nutritional 

Rehabilitation Centre in Department of Pediatrics at 

S.V.R.R.R.G.G. Hospital out of which 48 were excluded as 

per exclusion criteria and remaining 378 subjects were 

included and studied for clinical profile and outcome. 

Mean age of distribution of SAM in the present study was 

18.8 + 15 in months. Most of the subjects were infants (up 

to 12 months) (51.32%). Where males constitute 56.08 % 

and females contributing to 43.92 % and most of the 

children came from rural areas contributing to 61.90% 

showing poor nutritional status of rural population. 

It was observed that children who did not receive exclusive 

breast feeding had more the chance of getting malnourished. 

Majority of the malnourished children (> 6 mths of age) 

were not exclusively breast fed for 6 months (65.31%). In 

our study greater proportion of children were found to be 

unimmunized or partially immunized both contributing to 

51.33 % of the children. 

Most of the children (124) stayed for less than 7 days 

contributing to 37.58 %, 117 children stayed for 7-14 days 

(35.45 %) and 89 children stayed for more than 14 days 

contributing to 26.97 %. The mean duration of stay was 

10.62 days. 

In the present study we observed that in the enrolled 

patients, most of the families of the patients belonged to 

Lower class (Class IV and V) of socioeconomic status 

according to Modified Kuppuswamy scale contributing to 

51.86 % (Class IV and V) showing that Severe acute 

malnutrition is seen in mostly in children belonging to lower 

socio economic status most common complication 

associated was gastrointestinal infections (30.16%) followed 

by respiratory tract infection (24.34%), Urinary tract 

infections (6.08%), Malaria (4.23%), Septicemia (3.96%), 

Tuberculosis (2.11%), HIV (1.05%). 

In the present study, out of 378 children admitted at NRC, 

most of the children (330) were recovered & discharged 

from the facility contributing to 87.30% and there were no 

deaths during the period of study. 

 

Parameter Description Subjects Percentage 

Age 

Up to 12 months 194 51.32 % 

13 months - 36 months 130 34.31% 

36 months - 60 months 54 14.37 % 

Gender 
Male 212 56.08 % 

Female 166 43.92 % 

Region 
Rural 234 61.90 % 

Urban 144 38.10 % 

Exclusive breastfeeding Upto 6 

Months (n=294) 

Not exclusively breast fed till 6 months of age 192 65.31 % 

Exclusively breast fed till 6 months of age (topfed or mixed feeds) 102 34.69 % 

Immunisation Status 

Unimmunized 46 12.16 % 

Partially immunized 148 39.15 % 

Completely immunized 184 48.67 % 

Duration of Stay (n=330) 

< 7 days 124 37.58 % 

7 — 14 days 117 35.45 % 

> 14 days 89 26.97 % 

Socio-Economic Status 

Class I 0 0 

Class II 57 15.08 % 

Class III 125 33.06 % 

Class IV 166 43.92 % 

Class V 30 07.94 % 

Outcome of the Study 
Recovery 340 87.30 % 

Default 48 12.70 % 

 

Complications based 

In the present study, most common complication associated 

was gastrointestinal infections (30.16%) followed by 

respiratory tract infection (24.34%), Urinary tract infections 

(6.08%), Malaria (4.23%), Septicemia (3.96%), 

Tuberculosis (2.11%), HIV (1.05%). 

In the present study, out of 330 children who were 

recovered & discharged from NRC, 258 children came for 

first follow up visit with a dropout rate of 21.82 Of them, 

206 children (79.85%) had some weight gain when 

compared to the weight at discharge. 37 of them had weight 

loss and 15 of them had no change in weight when 

compared with weight at discharge. 

248 children came for second follow up visit with a dropout 

rate of 24.85 %. Of them, 235 children had weight gain 

when compared with first follow up visit contributing to 

94.76%. 10 of the children had weight loss and 03 of them 

having no change in weight when compared to weight at 

first follow up visit. 

The dropout rate for third follow up visit was 27.87O (238 

children came for third follow up visit). The children who 

had weight gain when compared with second follow up visit 

was 231 (97.05%) with 06 of them having weight loss and 

01 of them having no change in weight when compared to 

weight at second follow up visit. 
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Fig 1: Age Wise Distribution of Complications in the Subjects 

under study 

 

 
 

Fig 2: Gender wise distribution of complications in subjects under 

study 
 

Table 2: Proportion of weight gain and weight loss at each follow 

up visit 
 

Follow up visits 
Dl’opout 

Rate 

Weight 

Gained 

Weight 

Lost 

No Change in 

Weight 

First follow up 21.82% 206 37 15 

Second follow up 24.85% 235 10 03 

Third follow up 27.87% 231 06 01 

5. Discussion 

Malnutrition is the gravest single threat to the world public 

health. WHO estimates that malnutrition is the biggest 

contributor to child mortality in under five children, 

accounting for 54% child deaths worldwide, translating to 

unnecessary loss of about 3 million young lives every year. 

Malnutrition is the one of the leading causes of morbidity 

and mortality in children throughout the world. Severe 

Acute Malnutrition affects nearly twenty million under five 

children and contributes to one million child deaths yearly. 

The mortality rate of children with complicated SAM that 

receive treatment in inpatient set ups has remained 

unacceptably high. (Heikens) Such high mortality in 

inpatient units has been attributed to complications such as 

infections and micronutrient deficiencies. 

In initial 2-3 years of life rapid growth occurs and 

requirement of substrates for energy and building of tissue 

also increases, thus deficiency of protein, energy and other 

micronutrients in these years result in slowing of growth 

(malnutrition). 

The mean age in months is relatively more in the present 

study i.e., 18.8 months compared to other studies i.e Sharma 

et al. [12] in their study reported that prevalence of 

malnutrition is high in children less than 24 months. 

Similarly Mamidi et al. [13] in their study reported that 

71.1% of children were below 24 months. In our study 

males were more than females which is consistent studies 

done by Choudary et al. [14], Ashraf et al. [15] and Aneja et al. 

[16], in contrast Incidence of malnutrition was higher in 

females than males in studies conducted by Joshi et al. [17], 

Rao et al. [18], Singh et al. [19], and Kumar et al. [20]. 

The children admitted to NRC were more of rural children 

compared to urban children. Rural children contributed 

about 61.90 % of the total children. This is similar to the 

results of the study undertaken by Choudary et al. [14], 

Ashraf et al. [15]. Poor nutritional status of rural children 

compared to their urban counterparts is due to the 

cumulative effect of a series of less favorable conditions, 

including lower socioeconomic conditions, improper 

maternal prenatal and birthing care, poor quality of 

complementary feeding and poor immunization status. 

In the enrolled patients most of the patients i.e., 51.86% of 

total children belong to lower socioeconomic status 

(Modified Kuppuswamy scale IV and V). Severe acute 

malnutrition was infrequent in upper socioeconomic class. 

Soni et al. [21], Ashraf et al. [15], in their studies reported that 

majority of malnourished children belonged to lower 

socioeconomic status (IV and V) i.e., 72.8% and 90% 

respectively. Likewise Rao et al. [18], Singh et al. [19], and 

Swaminathan et al. [22], also reported that malnutrition is 

related to per capita income and socioeconomic inequality. 

This is mainly thought to be due to unavailability of food, 

poor purchasing power, inappropriate distribution and 

inadequate utilization might make the children vulnerable to 

malnutrition in a deprived community. 

Breast milk is the best available food for infant and those 

who have been deprived of this, are expected to show a 

greater prevalence of malnutrition. In this study, majority of 

the children belonged to the group who were not exclusively 

breast fed up to 6 months of age (65.31 O ), showing the 

importance of exclusive breast feeding for at least first 6 

months of life. Similarly, Mallik et al. [23] also reported that 

among the children less than two years, malnutrition was 

observed significantly more in those who were not 
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exclusively breast fed than the children exclusively breast 

fed for 4- 6 months. 

This could be explained as breast milk is a complete source 

of all vitamins, proteins, fat and carbohydrate for the 

growing child and also decreases chances of infections in 

exclusively breast feed infants in the initial six month of 

age. 

It was observed that 12.16 % were unimmunized and 39.15 

% were partially immunized in the study which was 

supported by Choudary et al. [14] and Kumar et al. [20] 

Sharma et al. [12], Shah et al. [24] and Devdas et al. [25] 

observed that better the socioeconomic and educational 

status of mothers; better was the immunization status of 

children. It is due to the fact that most of the children in our 

study belonged to rural area and socioeconomic status was 

also low. A substantial proportion of rural parents are 

unaware of the protective value of immunization. 

In our study the most common complication associated with 

severe acute malnutrition was gastrointestinal infections 

(30.16%) followed by respiratory tract infection (24.34%), 

Urinary tract infections (7.83%), Septicemia (3.96%), 

Malaria (3.17%), which was consistent with study 

conducted by Choudary et al. [14], Sharma et al. [12], Bernal et 

al. [26]. 

In the present study, most of the children (124) stayed for 

less than 7 days contributing to 37.58 %, the mean duration 

of stay was 10.62 days. The duration of stay was low in our 

study because most of the patients were opting for early 

discharge once the complications were under control.  

of the 330 children discharged from NRC, 278 (84.24%) 

showed some weight gain during the hospital stay and 

minimal weight gain of 5 gm/kg/day for 3 consecutive days 

was observed in 201 children (60.90%). Target weight of 15 

% weight gain was observed in 51 (15.45%) children. The 

mean weight gain was 6.33 gm/kg/day, which is less than 

the mean weight gain observed by Singh K et al. [27] but 

more than that observed by Teferi E et al. [28] and 

Dhanalakshmi et al. [29]. The mean weight gain and duration 

of stay was low in our study because most of the mothers or 

caretakers were opting for early discharge once the 

complications were under control. 

In our study, most of the children were considered cured 

(either free from complications or achieved target weight 

gain) contributing to 87.30 % (recovery rate), with a 

defaulter rate of 12.70 % and there were no deaths during 

the period of study. The recovery rate was consistent with 

studies conducted by Berti A et al. [30], Aguayo VM et al. 

Our NRC achieved good outcome with respect to recovery 

rate of 87.30%, Death rate of <10%, defaulter rate of <15% 

which is acceptable according to the WHO protocol. 

In the present study, out of 330 children who were 

recovered & discharged from NRC, 258 children came for 

first follow up visit with a drop outrateof21.82%. The 

dropout rate for second follow up visit was 24.85%. The 

dropout rate for third follow up visit was 27.87%. The 

dropout rate in our study was higher than that observed by 

Taneja et al. [32] but less than that observed by Bhimani NR 

et al. [33]. This is probably due to majority of the study 

subjects belong to rural areas and their socioeconomic status 

was low. 

Our study also reveals increasing dropout rates with each 

successive follow up visit which is consistent with the 

studies done by Taneja et al. [32] and Bhimani NR et al. [33]. 

 

6. Limitations of the study 

This is a hospital based descriptive study and its results 

cannot be extrapolated to the general population. 

 

7. Conclusion 

Undernourished children have significantly higher risk of 

morbidity and mortality. Severe acute malnutrition is one of 

leading cause of mortality and morbidity in our country. 

Early identification and proper management of 

complications (like pneumonia, diarrhea, and sepsis) play a 

vital role in deciding outcome during nutritional 

rehabilitation in these children. 

There is need for a community based programme, which 

complements and links the facility based interventions at 

NRC. As the mother or caretakers were opting for early 

discharge and there were dropouts in the follow-up period, 

there is a need to improve access to health care in the 

community and there is a need for chain of nutritional care 

at different levels of the community by linking Health 

workers (like ASHA, ANM, AWW) to provide a continuum 

of nutritional care. In other words, effective management of 

SAM must be based on the basic principle of “Continuum of 

Care”-from the home and community, to the health 

center/health facility and back again. 
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