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INTRODUCTION 

Globally, hunger and malnutrition are two of the most 

significant challenges. Globally, malnutrition is a risk 

factor for illness and death, with millions of pregnant 

women and young children being affected due to 

infections, poor and inadequate diet. Malnutrition 

increases the risk and worsens the severity of infections. 

Infants and young children are most affected by 

malnutrition as they have increased nutritional needs to 

support growth. Undernourished children, as well as 

children with severe malnutrition, have a higher risk of 

dying than children with an optimal nutritional status.1 

The term “malnutrition” is usually used to describe PEM. 

The comprehensive term of “PEM” is universally 

accepted, and its severe forms are called “marasmus”, 

“kwashiorkor” and “marasmic, kwashiorkor”. The term 

Severe acute malnutrition (SAM) combines all the 

different forms of PEM, as SAM refers to a weight-for-

height below 70%, referred to as “wasted” or pitting 

oedema is present in both feet, referred to as “oedematous 

malnutrition”. Severe forms of SAM can also be 

complicated by infections. The different forms still have 

different causes and are therefore treated differently.2  

Malnutrition is frequently part of a vicious cycle that 

includes poverty and disease. These factors are 

interlinked in such a way that each contributes to the 

presence and permanence of others.  Socio-economic and 

political changes that improve health and nutrition can 
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break the cycle, as can specific nutrition and health 

interventions. 

Malnutrition is like an iceberg, most people in the 

developing countries live under the burden of 

malnutrition. Malnutrition makes the child more 

susceptible to infection, recovery is slower, and mortality 

is higher.3  

 Despite the work done in malnutrition and the reduced 

prevalence of stunting and underweight in some regions, 

the number of cases hasn’t changed over the last 10 years 

with about 30% of all children in low and middle-income 

countries being underweight. Malnutrition is and will 

continue to be a health threat to developing countries, 

especially in Southern Asia and Sub-Saharan Africa and 

might actually be rising in the developing world such as 

Africa because of the human immunodeficiency virus 

infection (HIV) pandemic.   Although over-nutrition is 

observed in developed and urban areas of developing 

countries, it is rarely seen among rural masses, where 

under nutrition is rampant.4 

In 1990 an estimated one out of three children (177 

million) younger than five years in the developing world 

were or had been malnourished at one stage in their lives. 

The diagnosis was based on a weight-for-age below two 

standard deviations (SD) of the national centre for health 

statistics (NCHS) median. In countries where the 

prevalence of malnutrition is high, the total number of 

malnourished children has not decreased with an increase 

in population. Ayaya et.al. Stated that malnutrition is still 

one of the leading causes of morbidity and mortality in 

children younger than five years and according to Kilic et 

al, severe PEM still affects 2-3% of the pediatric 

population worldwide.5 The objective of this study was 

the prevalence of protein energy malnutrition among 

children. 

METHODS 

A cross sectional study was undertaken in children age 

group of 1 to 18 years, suffering from protein energy 

malnutrition, attending Department of Pediatrics, tertiary 

care hospital, Bangalore during the period January 2016 

to December 2016.   

Inclusion criteria 

• The study population consisted of children of age 

group 1-18 years. 

• Children suffering from PEM 

• Children suffering from kwashiorkor 

• Children suffering from marasmus. 

Exclusion criteria 

• Children suffering from congenital anomaly 

• Children who are already under treatment 

• Children who doesn’t come for regular follow up. 

Stastical analysis 

        

SPSS software was used for statistical analysis. 

RESULTS 

In the present study, maximum number of cases (44) 

belongs to age group of 1-5 years, followed by 32 cases 

belongs to 6-12-year age group and 24 cases belongs to 

13-18-year age group. Maximum cases (59) belongs to 

female with male female ratio is 1:1.4. Although protein 

energy malnutrition is more common in low-income 

countries, children from higher-income countries are also 

affected, including children from large urban areas in low 

socioeconomic neighborhoods. This may also occur in 

children with chronic diseases, and children who are 

institutionalized or hospitalized for a different diagnosis 

(Table 1). 

Table 1: Age and sex wise distribution of the cases.  

Age group Male Female Total 

1-5 years 18 26 44 

6-12 years 12 20 32 

13-18 years 11 13 24 

Total 41 59 100 

In the present study out of 100 cases, 81 cases came 

positive for protein energy malnutrition. A large 

percentage of children that suffer from PEM also have 

other co-morbid conditions. The most common co-

morbidities are diarrhea and malaria. However, a variety 

of other conditions have been observed with PEM, 

including sepsis, severe anaemia, bronchopneumonia, 

HIV, tuberculosis, scabies, chronic suppurative otitis 

media, rickets, and keratomalacia. These co-morbidities 

tax already malnourished children and may prolong 

hospital stays initially for PEM and may increase the 

likelihood of death (Table 2). 

Table 2: Prevalence of protein energy malnutrition 

among cases. 

PEM Male Female Total 

Positive 30 51 81 

Negative 11 08 19 

Total 41 59 100 

Out of 81 cases positive for PEM, 34 cases belong to 

grade I followed by 24 cases belongs to grade II, 13 cases 

belong to grade III and 1o cases belongs to grade IV 

PEM. The degrees were based on weight below a 

specified percentage of median weight for age. The risk 

of death increases with increasing degree of malnutrition. 

An adaptation of Gomez's original classification is still 

used today. While it provides a way to compare 

malnutrition within and between populations, the 

classification has been criticized for being "arbitrary" and 

for not considering overweight as a form of malnutrition. 

Also, height alone may not be the best indicator of 
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malnutrition; children who are born prematurely may be 

considered short for their age even if they have good 

nutrition (Table 3). 

Table 3: Grading of protein energy malnutrition 

among cases. 

PEM grade Male Female Total 

Grade I 12 22 34 

Grade II 08 16 24 

Grade III 06 07 13 

Grade IV 04 06 10 

Total 30 51 81 

DISCUSSION 

In the present study, maximum number of cases (44) 

belongs to age group of 1-5 years, followed by 32 cases 

belongs to 6-12-year age group and 24 cases belongs to 

13-18-year age group. Maximum cases (59) belongs to 

female with male female ratio is 1:1.4 (Table 1). In the 

present study out of 100 cases, 81 cases came positive for 

protein energy malnutrition (Table 2). Out of 81 cases 

positive for PEM, 34 cases belong to grade I followed by 

24 cases belongs to grade II, 13 cases belong to grade III 

and 10 cases belongs to grade IV PEM (Table 3). 

In the developing world, 129 million of children younger 

than five years are underweight and 10% are severely 

underweight. Underweight is more prevalent in Asia than 

in Africa, with Asia showing rates of 27% and Africa 

rates of 21%. Progress is slow and South Africa is not 

meeting the MDGs with the prevalence being 25% in 

2008, whereas it was 28% in 1990.6 

In a study conducted in Rajasthan, prevalence of PEM 

was observed to be 67%, however it was found to be 

significantly higher (80.9%) in the age group of 1-3 years 

as compared to other age groups. This age group also 

exhibited significantly higher prevalence (x 2 =14.67, 

p<0.05) of grade I, II, III PEM. Sen et al. also reported a 

higher prevalence in the age group of 1-3 years., It was 

found that in Rajasthan study female had an overall 

higher prevalence of PEM (70.6%) as also grade I PEM 

(36.6%) in comparison to males who had overall higher 

prevalence of PEM and Grade I PEM as 62.6 and 19.7% 

respectively. Contradictory results were reported by 

Srivastava (1985) as overall higher prevalence among 

males. However, Grade II, III, and IV PEM was found to 

be significantly higher (x 2 =1.41, p<0.05) in males (27.4, 

10.9 and 4.3% respectively) than in females (23.8, 7.3 

and 2.7% respectively) in Rajasthan study.7,8 

The prevalence of PEM is high in 2 -3 years of age group 

(97.9%), followed by 1-2 years (88.8%), 3-4 years 

(39.1%) and 4-5 years (28.1%). This association between 

age and PEM is found to be statistically significant 

similar findings were noted in a study done by 

chakraboty.  Sen et al, also reported higher prevalence in 

1-3 years of age group.7,9 

Christiaensen and Alderman et al, (2001) found that more 

boys than girls younger than five years old had 

malnutrition in Ethiopia and this was the same for a study 

in Turkey by Kilic et al, (2004) that found 14 male and 

seven female infants with marasmus and nine male and 

six female infants with kwashiorkor. Mahgoub et al, 

(2006) also found that in the age group of children zero to 

three years old in Botswana, malnutrition was more 

prevalent in males than in females. Studies in Tamil 

Nadu, India also showed that PEM was more prevalent in 

males five to seven years old.10-12 

CONCLUSION  

Malnutrition in children is the consequence of a range of 

factors that are often related to poor food quality, 

insufficient food intake and severe and repeated 

infectious diseases or frequently some combination of the 

three. These conditions in turn are closely linked to the 

overall standard of living and whether a population can 

meet its basic needs, such as to food, housing and health 

care. Growth assessment thus not only serves as a means 

for evaluating the health and nutritional status of 

children, but also provides an indirect assessment of the 

quality of life of an entire population. Malnutrition is like 

an iceberg, most people in the developing countries live 

under the burden of malnutrition. 
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