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 ABSTRACT 

BACKGROUND  

Severe Acute Malnutrition (SAM) increases significantly the risk of death in children under five years of age. It can be an indirect 

cause of child death by increasing the case fatality rate in children suffering from common illness such as diarrhoea, pneumonia. 
  
AIMS  

The aim of this study is to know the effectiveness of facility based management of children with Severe Acute Malnutrition at 

Nutrition Rehabilitation Centres (NRCs).  
 

SETTINGS AND DESIGN  

The study was done in the Department of Paediatrics, Government General Hospital at Ananthapuramu as a prospective 

observational study.  
 

METHODS AND MATERIALS  

A total of 195 patients were selected under Severe Acute Malnutrition as per WHO Child Growth Standards by observing for 

bilateral pitting oedema and/or MUAC <115 mm and/or Weight-for-height/length (Z-Score) below -3 SD and/or visible wasting 

before admission into NRCs. Statistical analysis was done using Graph pad software. 
  
OUTCOMES  

Death, Default, Discharge and Recovery Rates. 
  
RESULTS  

The mean age group of SAM children was 15.4 months; 81.5% of SAM children were presented with medical complications. Of 

the 195 subjects, 2 were referred. Out of 193 program exits, 5 (2.6%) children died, 35 (18.1%) children defaulted and 153 (79.3%) 

children were discharged. Out of the 153 discharged children, 103 (67.3%) attained target weight gain >_15% admission weight, 

while 50 (32.7%) did not attain target weight gain (non-recovered). 
  
CONCLUSION  

This study will help to improve the functional activities of NRCs. Conducting audits after such studies will aid in implementation 

of newer guidelines, which will enhance the functional outcome of NRCs. Such NRCs will greatly help to reduce the under-five child 

mortality rate. 
 

KEYWORDS 
 Severe Acute Malnutrition, Nutrition Rehabilitation Centres, Weight-for-Height/Length. 
 

HOW TO CITE THIS ARTICLE: Kumar NPD, Praveena B. An experience of facility-based management of severe acute malnutrition 
in children aged between 0-59 months adopting the world health organization recommendations at nutrition rehabilitation centre, 
Ananthapuramu. J. Evolution Med. Dent. Sci. 2016;5(32):1744-1748, DOI: 10.14260/jemds/2016/411 
 
 

INTRODUCTION 

Malnutrition is a general term. It most often refers to 

undernutrition resulting from inadequate consumption, poor 

absorption or excessive loss of nutrients, but the term can also 

encompass over nutrition resulting from intake of over 

nutrition. 

Severe Acute Malnutrition is defined by very low weight-

for-height/length (Z-score below -3 SD of the median WHO 
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child growth standards), and/or a upper arm circumference 

(MUAC) <115 mm and/or by the presence of nutritional 

oedema. SAM increases significantly the risk of death in 

children under five years of age. It can be an indirect cause of 

child death by increasing the case fatality rate in children 

suffering from common illness such as diarrhoea and 

pneumonia. 

Moderate Acute Malnutrition was in about 60 million 

people and Severe Acute Malnutrition documented in 13 

million people worldwide.[1] According to NFHS III in India, 

prevalence of Severe Acute Malnutrition (SAM) is 6.4% in 

children below 5 years with 100 focus districts having high 

prevalence of malnutrition being situated in 6 states: Bihar, 

Jharkhand, Madhya Pradesh, Rajasthan, Orissa and Uttar 

Pradesh.[2-4] Morality rate associated with moderate wasting is 

about 30 to 148 per 1000 children per year and severe wasting 

is about 73 to 187 per 1000 children per year.[5,6] 
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Children who are severely wasted are 9 times more likely 

to die than well-nourished children. Major killer of under-five 

children is Severe Acute Malnutrition (SAM), which is a 

neglected health condition.[7] SAM is mainly prevalent in many 

poor countries such as Malawi. SAM is the commonest reason 

for paediatric hospital admission.[8] 

Children suffering from undernutrition being their lives 

with a significant disadvantage. Malnutrition significantly 

contributes to under-five mortality, as undernourished child 

has increased susceptibility to infections and also plays an 

important role in growth retardation and impaired 

psychosocial and cognitive development. The degree of 

cognitive impairment is directly related to the severity of 

stunting and iron deficiency anaemia. 

SAM is an important preventable and treatable cause of 

morbidity and mortality in children below five years of age in 

India. Nutrition Rehabilitation Centre (NRC) is a unit in a 

health facility, where children with Severe Acute Malnutrition 

(SAM) are admitted and managed. A number of state 

governments have taken the lead and are in the process of 

scaling up the establishment of NRCs with the intention to 

improve the quality of care being provided to children with 

SAM and to reduce the child mortality. 

The aim of this study is to know the outcome of children 

with Severe Acute Malnutrition after management at Nutrition 

Rehabilitation Centres (NRCs). This will help to enhance the 

activities of NRCs and also to reduce the morbidity and 

mortality of under-five children. 

 

MATERIALS AND METHODS 

The study was done in the Department of Paediatrics, 

Government General Hospital at Ananthapuramu as an 

observational study. Informed consent has been taken from 

their parents or guardians and this study was approved by 

Ethical Committee. 

Study period was from October 2014 to September 2015. 

A total of 195 patients were selected under Severe Acute 

Malnutrition as per WHO Child Growth Standards.[9] by 

observing for bilateral pitting oedema and/or MUAC <115 mm 

and/or Weight-for-Height/Length (Z-score) below -3SD 

and/or visible wasting among 6-59 months and in infants <6 

months also by noticing feeble to suckle effectively. These 

children also underwent general examination for detection of 

any medical complications like respiratory tract infections, 

malaria, tuberculosis, diarrhoea, altered behaviour, persistent 

vomiting, fever or hypothermia, hypoglycaemia and severe 

anaemia by following Integrated Management of Neonatal and 

Childhood Illness (IMNCI) guidelines. Those SAM children 

with medical complications underwent routine significant 

examinations. 

All 195 patients with age group of 0-59 months were 

referred to Nutrition Rehabilitation Centre (NRC) as per new 

guidelines. At NRC, 24 hours service and care was provided to 

SAM children by treating the medical complications, 

therapeutic feeding, sensory stimulation and emotional care, 

and also counselling has been given to mothers on appropriate 

feeding, care and hygiene and followup for children discharged 

from NRC. 

Children with medical complications were investigated 

with appropriate lab investigations and treated accordingly. 

As they have poor appetite, they were fed with F-75 containing  

 

75 kcal/100 mL and 0.9 g protein/100 mL every two hours  

until they enter into rehabilitation phase where there is return 

of appetite. Children with uncomplicated SAM or children with 

complicated SAM in rehabilitation phase were fed with F-100, 

contains 100 kcal and 2.9 g protein/100 mL six times a day for 

48 hours to initiate rapid weight gain. After 4 days the feed was 

changed with locally prepared foods like kichidi, dal on 

alternate days along with F-100. 

Micronutrients such as Vitamin A (Orally on day 1), Folic 

acid (5 mg on day 1 and 1 mg/day, Iron (3 mg/kg/d after first 

week), Zinc (2 mg/kg/d) and Magnesium were administered 

to all NRC children for entire period of stay. 

Counselling was given to parents about hygienic 

practices like hand washing, feeding utensils cleanliness, 

preparation of foods and bonding between mother and baby. 

Children at NRC were discharged only after attaining 

discharge criteria: a) Child has no oedema or any infections, b) 

Return of social smile, c) Eating at least 120-130 kcal/kg 

weight/day, d) Completed immunization appropriate for age, 

e) Caretakers sensitized to home care, f) Achieved target 

weight gain (weight gain of 15% of admission weight). 

After discharge from NRC, caretakers were advised to 

come for follow-up regularly up to six weeks. First follow-up 

after one week, 2nd after 15 days of first one and 3rd after 15 

days of second one. In the meantime, local workers either ICDS 

or NRHM workers were advised to follow child and benefit 

them from ICDS supplementary nutritional program. 

Data regarding details of SAM children enrolled in NRC 

was entered and analysed. All this data was kept unlinked 

anonymously. 

 

STATISTICAL ANALYSIS  

Statistical analysis was done using Graph pad software. The P 

value < 0.05 was considered significant. 

 

RESULTS 

195 children with Severe Acute Malnutrition were selected in 

the age group of 0 to 59 months from the ward and those 

attending Paediatric Outpatient Department (OPD) who fulfils 

admission criteria. 195 children admitted to NRC were 

assessed and the results were tabulated. 

The mean age group of SAM children was 15.4 months. 

The incidence of severe wasting Mid Upper Arm 

Circumference (MUAC), Weight-for-Height/Length Z-Score, 

were depicted in Table No. 1. 

Among 195 patients, 36 children were presented with 

only SAM (Fig. No. 3) and remaining 159 children about 

(81.5%) were presented with SAM associated with medical 

complications (Fig. No. 2). Various other demographic data, 

which was analysed among SAM children admitted to NRC was 

given in Table No. 2. 

Of the 195 subjects, 2 were referred. Out of the remaining 

193 children, 5 (2.6%) children died, 35(18.1%) children were 

defaulted and 153 (79.3%) children were discharged. Out of 

the 153 discharged children, 103 (67.3%) attained target 

weight gain ≥ 15% (recovered), while 50 (32.7%) did not 

attain target weight gain (non-recovered) (Table No. 3). 

Out of the 153 discharged children who were treated in 

NRC, only 44 (13.1%) children came for all the three followup 

visits, 30 (19.6%) came for two followup visits and 146 

(95.4%) came for only one followup visit (Fig. No. 1). 
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Sl. 

No. 

Characters 

Assessed before 

Treatment 

Total No. 

of Patients 

Percentage 

(%) 

1 Severe Wasting 175 89.7 

2 MUAC <115 mm 68 34.9 

3 

Weight-for-

Height/Length Z-

Score <3 SD 

114 58.5 

4 

Both MUAC <115 

mm and Z-Score <3 

SD 

37 18.9 

5 

Both MUAC <115 

mm and Z-Score < 2 

SD 

181 92.8 

Total 195 100 

Table 1: Incidence of Characters those  
Assessed before Treatment at NRC 

 

 

Demographic  

Parameters 

Total           

No. of 

Patients 

Percentage 

(%) 

Girls 113 57.9 

Age 

<6 months 7 3.6 

6-11 months 41 21 

12-23 months 84 43 

24-35 months 35 17.9 

36-47 months 14 7.2 

48-59 months 14 7.2 

Caste 

ST 13 6.7 

SC 45 23.1 

BC 125 64.1 

OC 10 5.1 

Clinical 

Findings 

Bilateral pitting 

oedema 
11 5.6 

With severe 

wasting 
175 89.7 

With medical 

complications 
159 81.5 

Table 2: Demographic Data Regarding  
SAM Children Admitted to NRC 

 

 

Category 
Total No. of 

Patients 

Percentage 

(%) 

Admitted 195 100 

Exits 193 99% 

Referred 2 1% 

Exits   

Deaths 5 2.6% 

Defaulters 35 18.1% 

Discharged 153 79.3% 

Discharged   

Recovered 103 67.3% 

Non- 

recovered 
50 32.7% 

Table 3: Data of Study Children 

 

 

 
 

Fig. 1: Showing attending Follow-Ups after  
Discharge of SAM Children 

 

 
 

Fig. 2: SAM Child with Medical Complication (Diarrhea) 
 

 
 

Fig. 3: SAM Child without Medical Complication 



Jemds.com Original Article 

 

J. Evolution Med. Dent. Sci./ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 5/ Issue 32/ Apr. 21, 2016                                                                           Page 1747 
 
 
 

 
DISCUSSION 

SAM is a global health problem, more prevalent in the 

developing countries. Prevalence of SAM was 3.6% (0.95 CI: 

1.9, 6.1).[10] Severe malnutrition represents only the tip of the 

iceberg. Care of children with severe SAM is quite a challenging 

task, as they often present with life-threatening medical 

emergencies. 

This study has found the outcome of management of SAM 

children at NRC. The mean age group of SAM children was 15.4 

months. As in this study SAM children with medical 

complications were more about 81.5%, treated with special 

care by improving the therapeutic feeding and regular 

monitoring for infections at NRC when compared to the 

children with only SAM as to decrease the child fatality rate. 

Singh K et al.[11] reported uncomplicated SAM children was 

about 58.2% and they were treated with special care as per 

International Guidelines.[12] 

In this study, death rate was 2.6% and survival rate was 

97.4%. The program achieved favourable outcomes when 

compared with national and international standards [13, 14], 

which is a primary objective of NRC to reduce case fatality rate 

(<10% child deaths). 32.7% did not attain target weight gain; 

this can be improved by providing therapeutic foods according 

to protocols and more focus on complicated SAM children by 

giving appropriate health care. 

In the present study 18.1% were defaulters which is 

above national and international standards care (<15%), 

which is in line with Singh K et al., Mamidi RS et al.[17], but in 

contrast to this Manisha Maurya et al.[18] who reported only 

4.4%. Higher defaulter rate may be due to various issues in 

communities like lesser belief on NRC and also mainly due to 

illiteracy, lower socioeconomic status. Recovery rate in this 

study was 67.3% which is not in an acceptable range, which 

coincides with Manisha Maurya et al.[18] and Singh K et al.[11], 

but Teferi et al.[15] and Hossain et al.[16] documented that their 

recovery rate is > 75%. 

Using the new WHO child growth standards in 

developing country situations results in a 2-4 times increase in 

the number of infants and children falling below -3 SD weight 

for height/length compared to using the former NCHS 

reference. 

This study will help to improve the functional activities 

of NRCs. Conducting audits after such studies will aid in 

implementation of newer guidelines, which will enhance the 

functional outcome of NRCs. Such NRCs will greatly help to 

reduce the under-five child mortality rate. 

 

CONCLUSION  

We conclude that NRCs are effective in reducing mortality 

related to malnutrition. Patients can be discharged on request 

before the discharge criteria are met and they should be 

adequately counselled regarding the complications of 

malnutrition to decrease the defaulter rate. At the same time, 

NRCs should be attached with the community health schemes 

for proper management and follow-ups. 
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