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ABSTRACT

Background: Protein-energy malnutrition (PEM), is an imbalance between protein and energy intake 
and the body’s requirement for optimal growth. In Pakistan, almost 40% of children, less than 5 years, 
have stunted growth, while 17.7% suffer from muscle wasting. This study aimed to explore the 
frequency of the different types of protein energy malnutrition in children under 5 years residing in 
Sikandarabad and evaluate the risk factors leading to this condition.

Methods: This cross-sectional observational study, recruited 220 children less than 5 years of age. 
Previous health record was investigated. Physical examination was done and anthropometric 
measurements of each child were plotted on WHO/CDC Growth Standard Charts to classify the 
degree of protein energy malnutrition. Binary and multivariate logistic regression was computed to 
see a significant association with the outcome. 

Results: The prevalence of PEM was 136(61.5%). Overall girls were underweight (9±3.8 kg) and 
stunted (77.2±16.1) compared to boys. Delayed weaning was a significant risk factor for PEM 
(p=0.044). The majority of children belonged to Low socio-economic status 65(47.8%), with more 
than 2 siblings. However, 40(29.4%) of those below 5 years were malnourished. A positive association 
(OR:1.37,1.21) was found between PEM and acute illnesses (56.6%), worm infestation (14%) and 
measles outbreaks (5.9%).

Conclusion: Young girls (9±3.8 kg) were found severely undernourished compared to boys. This is 
probably because of bias attitude toward gender preference in the distribution of quality food 
(p=0.14). 
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remain limited to childhood but progress into adult-
hood, as stunting is a precursor of overall poor 
development characterized by poverty and chron-
ic illness13. Good nutrition decreases the psychologi-
cal and healthcare burden on the societies of these 
countries13,18. Despite the Universal Declaration of 
Human Rights 1948, when the WHO declared 
adequate food to be a human right, developing 
countries are still facing a growing challenge of 
malnutrition19,20. 

Maternal knowledge of nutrition rather than their 
formal education is found to have the biggest 
impact on child malnutrition, while the father’s 
formal education level has a direct negative 
relationship to the odds of malnourishment in a 
child21. According to Fotso, the rural and urban 
differences in malnutrition have narrowed primarily 
due to the increasing number of urban poor popula-
tions leading to urban malnutrition in recent years22.
 
Our study showed more female children vs. males 
had malnutrition but we did not take into account 
the number of male and female participants or 
gender ratio in our study. Interestingly female 
gender is seen in general as at risk to develop 
malnutrition but scientific data reflects contrary 
findings. A cross-sectional study conducted by 
Jawaregowda and Angadi in 2015 across ten villag-
es in India found a significant association of gender 
with malnourishment. They concluded that 40.1% of 
male children and 36.7% of female children were 
malnourished in their study group, they used WHO 
growth Charts to measure malnutrition23. Similar 
results were summed up by Thurstans et al. in a 
systemic review of 44 studies. They evaluated the sex 
difference in malnutrition over a wide geographical 
region of the world. They concluded that there is a 
female advantage factor and that boys are found 
to be more vulnerable, but the gender difference 
plays a weaker role in South Asia as compared to 
other parts of the world24.

We also observed that having two or more siblings 
under five years of age predisposes a child to 
malnutrition. A cross-sectional analysis across three 
countries of South Asia by Raj et al. concluded that 
the higher birth order increases the risk of malnutri-
tion and that a female child is affected more than a 
higher birth-order male child25. Culturally more 
siblings in the family indicate a desire for a male 
child and hence a preferential treatment for them26.

High cases of fatalities due to malnutrition adds up 
to the psychosocial burden of society27. Every day, 
millions of people fight against hunger worldwide 
according to the Global Report on Food Crises28. 

According to the WHO, the years 2016-2025 are 
proclaimed as the Decade of Action on Nutrition to 
overcome all forms of malnutrition and to meet 

global nutrition targets and diet-related issues glob-
ally29. This goal can be achieved in Pakistan by 
following WHO policies and empowering nutritional 
governance and accountability30. The limitations of 
our study were, recall bias as we depend on the 
mother’s memory to answer the questionnaire. We 
choose a homogenous sample to study and did not 
classify various levels of malnutrition or separated 
the data based on gender or specify the gender of 
siblings in the household. 

CONCLUSION
In this study, 61% of the children had PCM. Important 
predisposing factors found in this study were female 
gender, low socioeconomic condition of the family, 
and birth order or having multiple younger siblings, 
especially under 5 years of age. These participants 
are found to be consuming a less nutrient-dense 
diet with an increased incidence of acute illness, 
particularly infectious diseases like Measles, and 
higher incidences of worm infestation. Poor health 
access and nutritional deficiencies have been the 
primary reason for protein-energy malnutrition in 
Sikandarabad. Lack of maternal knowledge of 
nutrition and food selection is seen to be a very 
important factor as well as awareness when reach-
ing out to seek medical help if needed. Also, a large 
number of children in a household significantly 
increases the burden on the families to provide food 
and close attention to their young children’s health 
needs. Basic awareness among parents regarding 
balanced nutrition, widespread vaccination drives, 
and population control education can prevent 
malnutrition and will reduce the burden on society 
and improve the health economy. 
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INTRODUCTION
Protein-energy malnutrition (PEM) is the conse-
quence of either inadequate calorie intake or inad-
equate calorie utilization due to absorption defects 
or infections1. Usually, the two conditions, the poor 
intake and the poor utilization of calories by the 
body co-exist and/or become a vicious cycle, for 
example, chronic infections can lead to poor intake 
which leads to lowered immunity resulting in an 
increased disposition to infections2. PEM is charac-
terized by low body cell mass and inappropriate 
growth. PEM is divided into three types based on the 
clinical presentation and source of calorie depriva-
tion or type of calorie imbalance. The three types of 
PEM are Marasmus, Kwashiorkor and Marasmic 
Kwashiorkor. These types are further categorized as 
mild, moderate and severe based upon expected 
weight percentage for length using international 
standards3. 

Marasmus is the most common form in developing 
countries due to nutritional deficits resulting in body 
muscle and fat loss. The marasmic child has weight 
loss and is hungry while Kwashiorkor is characterized 
by weight loss with edema secondary to protein 
deficiency, enlarged fatty liver and apathy. 
Marasmic kwashiorkor is a mix of the two previously 
mentioned conditions4. PEM is also sometimes 
referred to as wasting or starvation instead of 
Marasmus if it is secondary to calorie deprivation. 
On the other hand, if PEM is due to poor utilization of 
calorie intake it is referred to as ‘Kwashiorkor’ or 
hypermetabolism, such as in case of inflammation5. 
The distinction between the two types of PEM is very 
important in terms of nutritional therapy to avoid 
undernutrition and/or overnutrition and subsequent 
complications. 

The World Health Organization (WHO) defines 
protein energy malnutrition (PEM) as a disparity 
between the intake of protein and calories and the 
body’s requirement of them to facilitate optimal 
development and function of the body6. It occurs 
particularly in children less than five years of age as 
this is the period of most rapid growth so their protein 
and energy requirement per kilogram body weight 
is the highest. This condition primarily affects 
preschool children of ages less than 5 years with 
dreadful aftereffects that may extend to leave 
these children with an inability to achieve proper 
physical and cognitive growth and may also make 
them susceptible to infections. Disturbance to the 
child’s development at this age can cause perma-
nent disability later in life7. 

Several risk factors have been associated with 
malnutrition of children under 5 years of age, a few 
of which include a poor diet, unsanitary living 
conditions, and a high rate of illiteracy amongst 
women. On further analysis these risk factors may be 

further linked to various other conditions present in 
society; for example, an inadequate diet may be a 
product of low per capita income or due to a delay 
in the introduction of weaning food; unsanitary living 
conditions can be explained by a high population 
density along with an absence of drinkable water 
and a lack of sewage disposal facilities; and the 
illiteracy of women can be a consequence of 
traditional customs in society8. These risk factors 
often present themselves in clusters and interrelate 
to produce synergistic effects9.

According to WHO there are 47 million children 
under the age of 5 years who are wasted, 14.3 
million children are severely wasted and 144 million 
are stunted and 38.3 million children are overweight 
or obese10. In Pakistan, within the age group of fewer 
than 5 years, four out of ten children are stunted 
while 17.7% suffer from wasting. The double burden 
of malnutrition is becoming progressively evident, 
with approximately one in three children under-
weight (28.9%) alongside a high prevalence of 
overweight (9.5) in the same age group6. Malnour-
ished children, especially those with severe acute 
malnutrition, possess a greater risk of death from 
ordinary childhood illnesses such as diarrhea, pneu-
monia and malaria. Factors associated with nutrition 
contribute to about 45% of deaths in children under 
the age of five 5. Therefore, this study aimed to 
explore the frequency of the different types of 
protein energy malnutrition in children under 5 years 
residing in Sikandarabad and diversify the risk 
factors leading to this condition.

METHODS
A cross-sectional observational study was conducted 
in the year 2021 in Sikandarabad, which is an urban 
squatter settlement located in the neighborhood of 
Kemari Town in Karachi. The study was approved by 
the ethics review committee of the organization. ERC 
code# 4020721NAFM. The children n=220 of both 
sexes with ages ranging from 0-59 months who were 
coming to the pediatrics and family medicine clinics 
were randomly selected for the study. Any child suffer-
ing from a chronic disease like tuberculosis (TB), malig-
nancy, congenital malformations, heart disease, 
kidney disease, diabetes, neuromuscular disorders, 
thyroid disorder or other endocrine disorder were 
excluded from the study. The doctor asked the mother 
of the child questions and filled out a pre-designed 
questionnaire to collect information about the birth, 
diet and health of the child as well as general ques-
tions related to the living conditions, economics and 
educational level of the parents. 

Physical examination of the child was conducted by 
the physician to include weight and height of all the 
children while mid-upper arm circumference 
(MUAC) of only children 6-59 months. Children aged 
from birth to 24 months were weighed on the 

electronic baby weighing scale and their length 
was measured by the infant meter. Older children 
were weighed on the flat weighing scale and their 
height was measured on the upright stand. MUAC of 
the left arm was measured with a flexible tape 
measure. Scales were read to the nearest 0.1kg and 
1.0cm. The WHO Growth Standards were used for 
children aged 0-24 months and the CDC Growth 
standards for children 25-29 months, while the WHO 
guidelines were used for selecting the cut-offs for 
MUAC. Data entry was done on the IBM SPSS 
statistics version 20.0 and both descriptive and 
analytical analysis was done. Chi-square, binary 
and multivariate logistic regression were computed 
to see associations with malnutrition.

RESULTS
The frequency of PCM came out to be 136 (61.5%). 
The weight and height of male babies were insignifi-
cantly higher than females. Table 1 demonstrates 
the association of risk factors with malnourished and 
healthy kids. For those who were malnourished, most 
(77.9%) lived in overcrowded living conditions as 
compared to healthy children (69.4%) but the results 
were statistically insignificant (p-value=0.104). Of 
those who were malnourished, 13(9.6) had incom-
plete immunization as compared to healthy 
children 4(4.7%). Of those who were malnourished 
most 65(47.8%) were poor (earned less than Rs. 
20000). Table 2 compares the anthropometric mea-
surements in boys and girls. 

remain limited to childhood but progress into adult-
hood, as stunting is a precursor of overall poor 
development characterized by poverty and chron-
ic illness13. Good nutrition decreases the psychologi-
cal and healthcare burden on the societies of these 
countries13,18. Despite the Universal Declaration of 
Human Rights 1948, when the WHO declared 
adequate food to be a human right, developing 
countries are still facing a growing challenge of 
malnutrition19,20. 

Maternal knowledge of nutrition rather than their 
formal education is found to have the biggest 
impact on child malnutrition, while the father’s 
formal education level has a direct negative 
relationship to the odds of malnourishment in a 
child21. According to Fotso, the rural and urban 
differences in malnutrition have narrowed primarily 
due to the increasing number of urban poor popula-
tions leading to urban malnutrition in recent years22.
 
Our study showed more female children vs. males 
had malnutrition but we did not take into account 
the number of male and female participants or 
gender ratio in our study. Interestingly female 
gender is seen in general as at risk to develop 
malnutrition but scientific data reflects contrary 
findings. A cross-sectional study conducted by 
Jawaregowda and Angadi in 2015 across ten villag-
es in India found a significant association of gender 
with malnourishment. They concluded that 40.1% of 
male children and 36.7% of female children were 
malnourished in their study group, they used WHO 
growth Charts to measure malnutrition23. Similar 
results were summed up by Thurstans et al. in a 
systemic review of 44 studies. They evaluated the sex 
difference in malnutrition over a wide geographical 
region of the world. They concluded that there is a 
female advantage factor and that boys are found 
to be more vulnerable, but the gender difference 
plays a weaker role in South Asia as compared to 
other parts of the world24.

We also observed that having two or more siblings 
under five years of age predisposes a child to 
malnutrition. A cross-sectional analysis across three 
countries of South Asia by Raj et al. concluded that 
the higher birth order increases the risk of malnutri-
tion and that a female child is affected more than a 
higher birth-order male child25. Culturally more 
siblings in the family indicate a desire for a male 
child and hence a preferential treatment for them26.

High cases of fatalities due to malnutrition adds up 
to the psychosocial burden of society27. Every day, 
millions of people fight against hunger worldwide 
according to the Global Report on Food Crises28. 

According to the WHO, the years 2016-2025 are 
proclaimed as the Decade of Action on Nutrition to 
overcome all forms of malnutrition and to meet 

global nutrition targets and diet-related issues glob-
ally29. This goal can be achieved in Pakistan by 
following WHO policies and empowering nutritional 
governance and accountability30. The limitations of 
our study were, recall bias as we depend on the 
mother’s memory to answer the questionnaire. We 
choose a homogenous sample to study and did not 
classify various levels of malnutrition or separated 
the data based on gender or specify the gender of 
siblings in the household. 

CONCLUSION
In this study, 61% of the children had PCM. Important 
predisposing factors found in this study were female 
gender, low socioeconomic condition of the family, 
and birth order or having multiple younger siblings, 
especially under 5 years of age. These participants 
are found to be consuming a less nutrient-dense 
diet with an increased incidence of acute illness, 
particularly infectious diseases like Measles, and 
higher incidences of worm infestation. Poor health 
access and nutritional deficiencies have been the 
primary reason for protein-energy malnutrition in 
Sikandarabad. Lack of maternal knowledge of 
nutrition and food selection is seen to be a very 
important factor as well as awareness when reach-
ing out to seek medical help if needed. Also, a large 
number of children in a household significantly 
increases the burden on the families to provide food 
and close attention to their young children’s health 
needs. Basic awareness among parents regarding 
balanced nutrition, widespread vaccination drives, 
and population control education can prevent 
malnutrition and will reduce the burden on society 
and improve the health economy. 
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INTRODUCTION
Protein-energy malnutrition (PEM) is the conse-
quence of either inadequate calorie intake or inad-
equate calorie utilization due to absorption defects 
or infections1. Usually, the two conditions, the poor 
intake and the poor utilization of calories by the 
body co-exist and/or become a vicious cycle, for 
example, chronic infections can lead to poor intake 
which leads to lowered immunity resulting in an 
increased disposition to infections2. PEM is charac-
terized by low body cell mass and inappropriate 
growth. PEM is divided into three types based on the 
clinical presentation and source of calorie depriva-
tion or type of calorie imbalance. The three types of 
PEM are Marasmus, Kwashiorkor and Marasmic 
Kwashiorkor. These types are further categorized as 
mild, moderate and severe based upon expected 
weight percentage for length using international 
standards3. 

Marasmus is the most common form in developing 
countries due to nutritional deficits resulting in body 
muscle and fat loss. The marasmic child has weight 
loss and is hungry while Kwashiorkor is characterized 
by weight loss with edema secondary to protein 
deficiency, enlarged fatty liver and apathy. 
Marasmic kwashiorkor is a mix of the two previously 
mentioned conditions4. PEM is also sometimes 
referred to as wasting or starvation instead of 
Marasmus if it is secondary to calorie deprivation. 
On the other hand, if PEM is due to poor utilization of 
calorie intake it is referred to as ‘Kwashiorkor’ or 
hypermetabolism, such as in case of inflammation5. 
The distinction between the two types of PEM is very 
important in terms of nutritional therapy to avoid 
undernutrition and/or overnutrition and subsequent 
complications. 

The World Health Organization (WHO) defines 
protein energy malnutrition (PEM) as a disparity 
between the intake of protein and calories and the 
body’s requirement of them to facilitate optimal 
development and function of the body6. It occurs 
particularly in children less than five years of age as 
this is the period of most rapid growth so their protein 
and energy requirement per kilogram body weight 
is the highest. This condition primarily affects 
preschool children of ages less than 5 years with 
dreadful aftereffects that may extend to leave 
these children with an inability to achieve proper 
physical and cognitive growth and may also make 
them susceptible to infections. Disturbance to the 
child’s development at this age can cause perma-
nent disability later in life7. 

Several risk factors have been associated with 
malnutrition of children under 5 years of age, a few 
of which include a poor diet, unsanitary living 
conditions, and a high rate of illiteracy amongst 
women. On further analysis these risk factors may be 

further linked to various other conditions present in 
society; for example, an inadequate diet may be a 
product of low per capita income or due to a delay 
in the introduction of weaning food; unsanitary living 
conditions can be explained by a high population 
density along with an absence of drinkable water 
and a lack of sewage disposal facilities; and the 
illiteracy of women can be a consequence of 
traditional customs in society8. These risk factors 
often present themselves in clusters and interrelate 
to produce synergistic effects9.

According to WHO there are 47 million children 
under the age of 5 years who are wasted, 14.3 
million children are severely wasted and 144 million 
are stunted and 38.3 million children are overweight 
or obese10. In Pakistan, within the age group of fewer 
than 5 years, four out of ten children are stunted 
while 17.7% suffer from wasting. The double burden 
of malnutrition is becoming progressively evident, 
with approximately one in three children under-
weight (28.9%) alongside a high prevalence of 
overweight (9.5) in the same age group6. Malnour-
ished children, especially those with severe acute 
malnutrition, possess a greater risk of death from 
ordinary childhood illnesses such as diarrhea, pneu-
monia and malaria. Factors associated with nutrition 
contribute to about 45% of deaths in children under 
the age of five 5. Therefore, this study aimed to 
explore the frequency of the different types of 
protein energy malnutrition in children under 5 years 
residing in Sikandarabad and diversify the risk 
factors leading to this condition.

METHODS
A cross-sectional observational study was conducted 
in the year 2021 in Sikandarabad, which is an urban 
squatter settlement located in the neighborhood of 
Kemari Town in Karachi. The study was approved by 
the ethics review committee of the organization. ERC 
code# 4020721NAFM. The children n=220 of both 
sexes with ages ranging from 0-59 months who were 
coming to the pediatrics and family medicine clinics 
were randomly selected for the study. Any child suffer-
ing from a chronic disease like tuberculosis (TB), malig-
nancy, congenital malformations, heart disease, 
kidney disease, diabetes, neuromuscular disorders, 
thyroid disorder or other endocrine disorder were 
excluded from the study. The doctor asked the mother 
of the child questions and filled out a pre-designed 
questionnaire to collect information about the birth, 
diet and health of the child as well as general ques-
tions related to the living conditions, economics and 
educational level of the parents. 

Physical examination of the child was conducted by 
the physician to include weight and height of all the 
children while mid-upper arm circumference 
(MUAC) of only children 6-59 months. Children aged 
from birth to 24 months were weighed on the 

electronic baby weighing scale and their length 
was measured by the infant meter. Older children 
were weighed on the flat weighing scale and their 
height was measured on the upright stand. MUAC of 
the left arm was measured with a flexible tape 
measure. Scales were read to the nearest 0.1kg and 
1.0cm. The WHO Growth Standards were used for 
children aged 0-24 months and the CDC Growth 
standards for children 25-29 months, while the WHO 
guidelines were used for selecting the cut-offs for 
MUAC. Data entry was done on the IBM SPSS 
statistics version 20.0 and both descriptive and 
analytical analysis was done. Chi-square, binary 
and multivariate logistic regression were computed 
to see associations with malnutrition.

RESULTS
The frequency of PCM came out to be 136 (61.5%). 
The weight and height of male babies were insignifi-
cantly higher than females. Table 1 demonstrates 
the association of risk factors with malnourished and 
healthy kids. For those who were malnourished, most 
(77.9%) lived in overcrowded living conditions as 
compared to healthy children (69.4%) but the results 
were statistically insignificant (p-value=0.104). Of 
those who were malnourished, 13(9.6) had incom-
plete immunization as compared to healthy 
children 4(4.7%). Of those who were malnourished 
most 65(47.8%) were poor (earned less than Rs. 
20000). Table 2 compares the anthropometric mea-
surements in boys and girls. 

Table 1: Comparison of risk factors in malnourished vs healthy children.

Variables Covariates n (%) Malnourished children
n (%) n=136

Healthy children
n (%)
n=84

p-Value

Gender Male
Female

112(50.7)
109(49.3)

69(50.7)
67(49.3)

43(50.6)
42(49.4) 0.546

Type of Delivery

Spontaneous
vaginal
delivery

Caesarean
Section

170(76.9)

51(23.1)

102(75)

34(25)

68(80)

17(20)
0.245

Number of siblings
under 5 years of age 

Less than
2 siblings

More than
2 siblings

50(22.6)
171(77.4)

40(29.4)
96(70.6)

10(11.8)
75(88.2) 0.001

Overcrowding Present
Absent

162(73.3)
56(25.3)

106(77.9)
30(22.1)

59(69.4)
26(30.6) 0.104

Mother’s work
Stays at
home

Working

211(95.5)

10(4.5)

131(96.3)

5(3.7)

80(94.1)

5(5.9)
0.326

Father’s work Unemployed
Employed

4(1.8)
217(98)

3(2.2)
133(100)

1(1.2)
84(98.8) 0.106

Family income
Rs <20k
21-50k
>51k

103(46.6)
92(41.6)
26(11.8)

65(47.8)
54(39.7)
17(12.5)

38(44.7)
38(44.7)
9(10.6)

0.747

Immunization status up to date
Incomplete

192(86.9)
17(7.7)

112(82.4)
13(9.6)

80(94.1)
4(4.7) 0.412

Weaning time
Early

On-time
Delayed

47(21.3)
20(9)

154(69.7)

22(16.2)
14(10.3)

100(73.5)

25(29.4)
6(7.1)

54(63.5)
0.026

remain limited to childhood but progress into adult-
hood, as stunting is a precursor of overall poor 
development characterized by poverty and chron-
ic illness13. Good nutrition decreases the psychologi-
cal and healthcare burden on the societies of these 
countries13,18. Despite the Universal Declaration of 
Human Rights 1948, when the WHO declared 
adequate food to be a human right, developing 
countries are still facing a growing challenge of 
malnutrition19,20. 

Maternal knowledge of nutrition rather than their 
formal education is found to have the biggest 
impact on child malnutrition, while the father’s 
formal education level has a direct negative 
relationship to the odds of malnourishment in a 
child21. According to Fotso, the rural and urban 
differences in malnutrition have narrowed primarily 
due to the increasing number of urban poor popula-
tions leading to urban malnutrition in recent years22.
 
Our study showed more female children vs. males 
had malnutrition but we did not take into account 
the number of male and female participants or 
gender ratio in our study. Interestingly female 
gender is seen in general as at risk to develop 
malnutrition but scientific data reflects contrary 
findings. A cross-sectional study conducted by 
Jawaregowda and Angadi in 2015 across ten villag-
es in India found a significant association of gender 
with malnourishment. They concluded that 40.1% of 
male children and 36.7% of female children were 
malnourished in their study group, they used WHO 
growth Charts to measure malnutrition23. Similar 
results were summed up by Thurstans et al. in a 
systemic review of 44 studies. They evaluated the sex 
difference in malnutrition over a wide geographical 
region of the world. They concluded that there is a 
female advantage factor and that boys are found 
to be more vulnerable, but the gender difference 
plays a weaker role in South Asia as compared to 
other parts of the world24.

We also observed that having two or more siblings 
under five years of age predisposes a child to 
malnutrition. A cross-sectional analysis across three 
countries of South Asia by Raj et al. concluded that 
the higher birth order increases the risk of malnutri-
tion and that a female child is affected more than a 
higher birth-order male child25. Culturally more 
siblings in the family indicate a desire for a male 
child and hence a preferential treatment for them26.

High cases of fatalities due to malnutrition adds up 
to the psychosocial burden of society27. Every day, 
millions of people fight against hunger worldwide 
according to the Global Report on Food Crises28. 

According to the WHO, the years 2016-2025 are 
proclaimed as the Decade of Action on Nutrition to 
overcome all forms of malnutrition and to meet 

global nutrition targets and diet-related issues glob-
ally29. This goal can be achieved in Pakistan by 
following WHO policies and empowering nutritional 
governance and accountability30. The limitations of 
our study were, recall bias as we depend on the 
mother’s memory to answer the questionnaire. We 
choose a homogenous sample to study and did not 
classify various levels of malnutrition or separated 
the data based on gender or specify the gender of 
siblings in the household. 

CONCLUSION
In this study, 61% of the children had PCM. Important 
predisposing factors found in this study were female 
gender, low socioeconomic condition of the family, 
and birth order or having multiple younger siblings, 
especially under 5 years of age. These participants 
are found to be consuming a less nutrient-dense 
diet with an increased incidence of acute illness, 
particularly infectious diseases like Measles, and 
higher incidences of worm infestation. Poor health 
access and nutritional deficiencies have been the 
primary reason for protein-energy malnutrition in 
Sikandarabad. Lack of maternal knowledge of 
nutrition and food selection is seen to be a very 
important factor as well as awareness when reach-
ing out to seek medical help if needed. Also, a large 
number of children in a household significantly 
increases the burden on the families to provide food 
and close attention to their young children’s health 
needs. Basic awareness among parents regarding 
balanced nutrition, widespread vaccination drives, 
and population control education can prevent 
malnutrition and will reduce the burden on society 
and improve the health economy. 
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Figure 1 explains the consumption of a nutrient-dense 
diet among malnourished and healthy children. It was 
clear that malnourished kids had lesser consumption 

of macro and micronutrients as compared to healthy 
kids as shown in Table 2. 

Figure 2 shows the association of acute illnesses with 
protein energy malnutrition. It was concluded that 
malnourished children had a higher incidence of 

acute illnesses, worm infestation and measles infection 
as shown in Table 3. 

Table 2: Comparison of anthropometric measurements in male vs female children

Figure 1: Comparison of nutrient-dense diet among malnourished and healthy individuals.

Anthropometric Measurements Male n (%) n=112 Female n (%) n=109 p-Value

Weight in kg
(Mean SD)+ 10.5+9.6 9+3.8 0.14

Height in cm
(Mean SD)+ 78.2+15.2 77.2+16.1 0.64

Weight for age <5th centile 52(46.4) 53(48.6) 0.857

Height for age <5th centile 41(36.6) 30(27.5) 0.484

Weight for height Z score <-3 18(16.1) 17(15.6) 0.6

Weight for age <-2SD 52(46.4) 53(48.6) 0.424

Height for age <-2SD 40(35.7) 31(28.4) 0.155

Weight for height <-2SD 35(31.2) 34(31.2) 0.544

Weight for height >+2SD 6(5.4) 1(0.9) 0.064

remain limited to childhood but progress into adult-
hood, as stunting is a precursor of overall poor 
development characterized by poverty and chron-
ic illness13. Good nutrition decreases the psychologi-
cal and healthcare burden on the societies of these 
countries13,18. Despite the Universal Declaration of 
Human Rights 1948, when the WHO declared 
adequate food to be a human right, developing 
countries are still facing a growing challenge of 
malnutrition19,20. 

Maternal knowledge of nutrition rather than their 
formal education is found to have the biggest 
impact on child malnutrition, while the father’s 
formal education level has a direct negative 
relationship to the odds of malnourishment in a 
child21. According to Fotso, the rural and urban 
differences in malnutrition have narrowed primarily 
due to the increasing number of urban poor popula-
tions leading to urban malnutrition in recent years22.
 
Our study showed more female children vs. males 
had malnutrition but we did not take into account 
the number of male and female participants or 
gender ratio in our study. Interestingly female 
gender is seen in general as at risk to develop 
malnutrition but scientific data reflects contrary 
findings. A cross-sectional study conducted by 
Jawaregowda and Angadi in 2015 across ten villag-
es in India found a significant association of gender 
with malnourishment. They concluded that 40.1% of 
male children and 36.7% of female children were 
malnourished in their study group, they used WHO 
growth Charts to measure malnutrition23. Similar 
results were summed up by Thurstans et al. in a 
systemic review of 44 studies. They evaluated the sex 
difference in malnutrition over a wide geographical 
region of the world. They concluded that there is a 
female advantage factor and that boys are found 
to be more vulnerable, but the gender difference 
plays a weaker role in South Asia as compared to 
other parts of the world24.

We also observed that having two or more siblings 
under five years of age predisposes a child to 
malnutrition. A cross-sectional analysis across three 
countries of South Asia by Raj et al. concluded that 
the higher birth order increases the risk of malnutri-
tion and that a female child is affected more than a 
higher birth-order male child25. Culturally more 
siblings in the family indicate a desire for a male 
child and hence a preferential treatment for them26.

High cases of fatalities due to malnutrition adds up 
to the psychosocial burden of society27. Every day, 
millions of people fight against hunger worldwide 
according to the Global Report on Food Crises28. 

According to the WHO, the years 2016-2025 are 
proclaimed as the Decade of Action on Nutrition to 
overcome all forms of malnutrition and to meet 

global nutrition targets and diet-related issues glob-
ally29. This goal can be achieved in Pakistan by 
following WHO policies and empowering nutritional 
governance and accountability30. The limitations of 
our study were, recall bias as we depend on the 
mother’s memory to answer the questionnaire. We 
choose a homogenous sample to study and did not 
classify various levels of malnutrition or separated 
the data based on gender or specify the gender of 
siblings in the household. 

CONCLUSION
In this study, 61% of the children had PCM. Important 
predisposing factors found in this study were female 
gender, low socioeconomic condition of the family, 
and birth order or having multiple younger siblings, 
especially under 5 years of age. These participants 
are found to be consuming a less nutrient-dense 
diet with an increased incidence of acute illness, 
particularly infectious diseases like Measles, and 
higher incidences of worm infestation. Poor health 
access and nutritional deficiencies have been the 
primary reason for protein-energy malnutrition in 
Sikandarabad. Lack of maternal knowledge of 
nutrition and food selection is seen to be a very 
important factor as well as awareness when reach-
ing out to seek medical help if needed. Also, a large 
number of children in a household significantly 
increases the burden on the families to provide food 
and close attention to their young children’s health 
needs. Basic awareness among parents regarding 
balanced nutrition, widespread vaccination drives, 
and population control education can prevent 
malnutrition and will reduce the burden on society 
and improve the health economy. 
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remain limited to childhood but progress into adult-
hood, as stunting is a precursor of overall poor 
development characterized by poverty and chron-
ic illness13. Good nutrition decreases the psychologi-
cal and healthcare burden on the societies of these 
countries13,18. Despite the Universal Declaration of 
Human Rights 1948, when the WHO declared 
adequate food to be a human right, developing 
countries are still facing a growing challenge of 
malnutrition19,20. 

Maternal knowledge of nutrition rather than their 
formal education is found to have the biggest 
impact on child malnutrition, while the father’s 
formal education level has a direct negative 
relationship to the odds of malnourishment in a 
child21. According to Fotso, the rural and urban 
differences in malnutrition have narrowed primarily 
due to the increasing number of urban poor popula-
tions leading to urban malnutrition in recent years22.
 
Our study showed more female children vs. males 
had malnutrition but we did not take into account 
the number of male and female participants or 
gender ratio in our study. Interestingly female 
gender is seen in general as at risk to develop 
malnutrition but scientific data reflects contrary 
findings. A cross-sectional study conducted by 
Jawaregowda and Angadi in 2015 across ten villag-
es in India found a significant association of gender 
with malnourishment. They concluded that 40.1% of 
male children and 36.7% of female children were 
malnourished in their study group, they used WHO 
growth Charts to measure malnutrition23. Similar 
results were summed up by Thurstans et al. in a 
systemic review of 44 studies. They evaluated the sex 
difference in malnutrition over a wide geographical 
region of the world. They concluded that there is a 
female advantage factor and that boys are found 
to be more vulnerable, but the gender difference 
plays a weaker role in South Asia as compared to 
other parts of the world24.

We also observed that having two or more siblings 
under five years of age predisposes a child to 
malnutrition. A cross-sectional analysis across three 
countries of South Asia by Raj et al. concluded that 
the higher birth order increases the risk of malnutri-
tion and that a female child is affected more than a 
higher birth-order male child25. Culturally more 
siblings in the family indicate a desire for a male 
child and hence a preferential treatment for them26.

High cases of fatalities due to malnutrition adds up 
to the psychosocial burden of society27. Every day, 
millions of people fight against hunger worldwide 
according to the Global Report on Food Crises28. 

According to the WHO, the years 2016-2025 are 
proclaimed as the Decade of Action on Nutrition to 
overcome all forms of malnutrition and to meet 

global nutrition targets and diet-related issues glob-
ally29. This goal can be achieved in Pakistan by 
following WHO policies and empowering nutritional 
governance and accountability30. The limitations of 
our study were, recall bias as we depend on the 
mother’s memory to answer the questionnaire. We 
choose a homogenous sample to study and did not 
classify various levels of malnutrition or separated 
the data based on gender or specify the gender of 
siblings in the household. 

CONCLUSION
In this study, 61% of the children had PCM. Important 
predisposing factors found in this study were female 
gender, low socioeconomic condition of the family, 
and birth order or having multiple younger siblings, 
especially under 5 years of age. These participants 
are found to be consuming a less nutrient-dense 
diet with an increased incidence of acute illness, 
particularly infectious diseases like Measles, and 
higher incidences of worm infestation. Poor health 
access and nutritional deficiencies have been the 
primary reason for protein-energy malnutrition in 
Sikandarabad. Lack of maternal knowledge of 
nutrition and food selection is seen to be a very 
important factor as well as awareness when reach-
ing out to seek medical help if needed. Also, a large 
number of children in a household significantly 
increases the burden on the families to provide food 
and close attention to their young children’s health 
needs. Basic awareness among parents regarding 
balanced nutrition, widespread vaccination drives, 
and population control education can prevent 
malnutrition and will reduce the burden on society 
and improve the health economy. 
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remain limited to childhood but progress into adult-
hood, as stunting is a precursor of overall poor 
development characterized by poverty and chron-
ic illness13. Good nutrition decreases the psychologi-
cal and healthcare burden on the societies of these 
countries13,18. Despite the Universal Declaration of 
Human Rights 1948, when the WHO declared 
adequate food to be a human right, developing 
countries are still facing a growing challenge of 
malnutrition19,20. 

Maternal knowledge of nutrition rather than their 
formal education is found to have the biggest 
impact on child malnutrition, while the father’s 
formal education level has a direct negative 
relationship to the odds of malnourishment in a 
child21. According to Fotso, the rural and urban 
differences in malnutrition have narrowed primarily 
due to the increasing number of urban poor popula-
tions leading to urban malnutrition in recent years22.
 
Our study showed more female children vs. males 
had malnutrition but we did not take into account 
the number of male and female participants or 
gender ratio in our study. Interestingly female 
gender is seen in general as at risk to develop 
malnutrition but scientific data reflects contrary 
findings. A cross-sectional study conducted by 
Jawaregowda and Angadi in 2015 across ten villag-
es in India found a significant association of gender 
with malnourishment. They concluded that 40.1% of 
male children and 36.7% of female children were 
malnourished in their study group, they used WHO 
growth Charts to measure malnutrition23. Similar 
results were summed up by Thurstans et al. in a 
systemic review of 44 studies. They evaluated the sex 
difference in malnutrition over a wide geographical 
region of the world. They concluded that there is a 
female advantage factor and that boys are found 
to be more vulnerable, but the gender difference 
plays a weaker role in South Asia as compared to 
other parts of the world24.

We also observed that having two or more siblings 
under five years of age predisposes a child to 
malnutrition. A cross-sectional analysis across three 
countries of South Asia by Raj et al. concluded that 
the higher birth order increases the risk of malnutri-
tion and that a female child is affected more than a 
higher birth-order male child25. Culturally more 
siblings in the family indicate a desire for a male 
child and hence a preferential treatment for them26.

High cases of fatalities due to malnutrition adds up 
to the psychosocial burden of society27. Every day, 
millions of people fight against hunger worldwide 
according to the Global Report on Food Crises28. 

According to the WHO, the years 2016-2025 are 
proclaimed as the Decade of Action on Nutrition to 
overcome all forms of malnutrition and to meet 

global nutrition targets and diet-related issues glob-
ally29. This goal can be achieved in Pakistan by 
following WHO policies and empowering nutritional 
governance and accountability30. The limitations of 
our study were, recall bias as we depend on the 
mother’s memory to answer the questionnaire. We 
choose a homogenous sample to study and did not 
classify various levels of malnutrition or separated 
the data based on gender or specify the gender of 
siblings in the household. 

CONCLUSION
In this study, 61% of the children had PCM. Important 
predisposing factors found in this study were female 
gender, low socioeconomic condition of the family, 
and birth order or having multiple younger siblings, 
especially under 5 years of age. These participants 
are found to be consuming a less nutrient-dense 
diet with an increased incidence of acute illness, 
particularly infectious diseases like Measles, and 
higher incidences of worm infestation. Poor health 
access and nutritional deficiencies have been the 
primary reason for protein-energy malnutrition in 
Sikandarabad. Lack of maternal knowledge of 
nutrition and food selection is seen to be a very 
important factor as well as awareness when reach-
ing out to seek medical help if needed. Also, a large 
number of children in a household significantly 
increases the burden on the families to provide food 
and close attention to their young children’s health 
needs. Basic awareness among parents regarding 
balanced nutrition, widespread vaccination drives, 
and population control education can prevent 
malnutrition and will reduce the burden on society 
and improve the health economy. 
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remain limited to childhood but progress into adult-
hood, as stunting is a precursor of overall poor 
development characterized by poverty and chron-
ic illness13. Good nutrition decreases the psychologi-
cal and healthcare burden on the societies of these 
countries13,18. Despite the Universal Declaration of 
Human Rights 1948, when the WHO declared 
adequate food to be a human right, developing 
countries are still facing a growing challenge of 
malnutrition19,20. 

Maternal knowledge of nutrition rather than their 
formal education is found to have the biggest 
impact on child malnutrition, while the father’s 
formal education level has a direct negative 
relationship to the odds of malnourishment in a 
child21. According to Fotso, the rural and urban 
differences in malnutrition have narrowed primarily 
due to the increasing number of urban poor popula-
tions leading to urban malnutrition in recent years22.
 
Our study showed more female children vs. males 
had malnutrition but we did not take into account 
the number of male and female participants or 
gender ratio in our study. Interestingly female 
gender is seen in general as at risk to develop 
malnutrition but scientific data reflects contrary 
findings. A cross-sectional study conducted by 
Jawaregowda and Angadi in 2015 across ten villag-
es in India found a significant association of gender 
with malnourishment. They concluded that 40.1% of 
male children and 36.7% of female children were 
malnourished in their study group, they used WHO 
growth Charts to measure malnutrition23. Similar 
results were summed up by Thurstans et al. in a 
systemic review of 44 studies. They evaluated the sex 
difference in malnutrition over a wide geographical 
region of the world. They concluded that there is a 
female advantage factor and that boys are found 
to be more vulnerable, but the gender difference 
plays a weaker role in South Asia as compared to 
other parts of the world24.

We also observed that having two or more siblings 
under five years of age predisposes a child to 
malnutrition. A cross-sectional analysis across three 
countries of South Asia by Raj et al. concluded that 
the higher birth order increases the risk of malnutri-
tion and that a female child is affected more than a 
higher birth-order male child25. Culturally more 
siblings in the family indicate a desire for a male 
child and hence a preferential treatment for them26.

High cases of fatalities due to malnutrition adds up 
to the psychosocial burden of society27. Every day, 
millions of people fight against hunger worldwide 
according to the Global Report on Food Crises28. 

According to the WHO, the years 2016-2025 are 
proclaimed as the Decade of Action on Nutrition to 
overcome all forms of malnutrition and to meet 

global nutrition targets and diet-related issues glob-
ally29. This goal can be achieved in Pakistan by 
following WHO policies and empowering nutritional 
governance and accountability30. The limitations of 
our study were, recall bias as we depend on the 
mother’s memory to answer the questionnaire. We 
choose a homogenous sample to study and did not 
classify various levels of malnutrition or separated 
the data based on gender or specify the gender of 
siblings in the household. 

CONCLUSION
In this study, 61% of the children had PCM. Important 
predisposing factors found in this study were female 
gender, low socioeconomic condition of the family, 
and birth order or having multiple younger siblings, 
especially under 5 years of age. These participants 
are found to be consuming a less nutrient-dense 
diet with an increased incidence of acute illness, 
particularly infectious diseases like Measles, and 
higher incidences of worm infestation. Poor health 
access and nutritional deficiencies have been the 
primary reason for protein-energy malnutrition in 
Sikandarabad. Lack of maternal knowledge of 
nutrition and food selection is seen to be a very 
important factor as well as awareness when reach-
ing out to seek medical help if needed. Also, a large 
number of children in a household significantly 
increases the burden on the families to provide food 
and close attention to their young children’s health 
needs. Basic awareness among parents regarding 
balanced nutrition, widespread vaccination drives, 
and population control education can prevent 
malnutrition and will reduce the burden on society 
and improve the health economy. 
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remain limited to childhood but progress into adult-
hood, as stunting is a precursor of overall poor 
development characterized by poverty and chron-
ic illness13. Good nutrition decreases the psychologi-
cal and healthcare burden on the societies of these 
countries13,18. Despite the Universal Declaration of 
Human Rights 1948, when the WHO declared 
adequate food to be a human right, developing 
countries are still facing a growing challenge of 
malnutrition19,20. 

Maternal knowledge of nutrition rather than their 
formal education is found to have the biggest 
impact on child malnutrition, while the father’s 
formal education level has a direct negative 
relationship to the odds of malnourishment in a 
child21. According to Fotso, the rural and urban 
differences in malnutrition have narrowed primarily 
due to the increasing number of urban poor popula-
tions leading to urban malnutrition in recent years22.
 
Our study showed more female children vs. males 
had malnutrition but we did not take into account 
the number of male and female participants or 
gender ratio in our study. Interestingly female 
gender is seen in general as at risk to develop 
malnutrition but scientific data reflects contrary 
findings. A cross-sectional study conducted by 
Jawaregowda and Angadi in 2015 across ten villag-
es in India found a significant association of gender 
with malnourishment. They concluded that 40.1% of 
male children and 36.7% of female children were 
malnourished in their study group, they used WHO 
growth Charts to measure malnutrition23. Similar 
results were summed up by Thurstans et al. in a 
systemic review of 44 studies. They evaluated the sex 
difference in malnutrition over a wide geographical 
region of the world. They concluded that there is a 
female advantage factor and that boys are found 
to be more vulnerable, but the gender difference 
plays a weaker role in South Asia as compared to 
other parts of the world24.

We also observed that having two or more siblings 
under five years of age predisposes a child to 
malnutrition. A cross-sectional analysis across three 
countries of South Asia by Raj et al. concluded that 
the higher birth order increases the risk of malnutri-
tion and that a female child is affected more than a 
higher birth-order male child25. Culturally more 
siblings in the family indicate a desire for a male 
child and hence a preferential treatment for them26.

High cases of fatalities due to malnutrition adds up 
to the psychosocial burden of society27. Every day, 
millions of people fight against hunger worldwide 
according to the Global Report on Food Crises28. 

According to the WHO, the years 2016-2025 are 
proclaimed as the Decade of Action on Nutrition to 
overcome all forms of malnutrition and to meet 

global nutrition targets and diet-related issues glob-
ally29. This goal can be achieved in Pakistan by 
following WHO policies and empowering nutritional 
governance and accountability30. The limitations of 
our study were, recall bias as we depend on the 
mother’s memory to answer the questionnaire. We 
choose a homogenous sample to study and did not 
classify various levels of malnutrition or separated 
the data based on gender or specify the gender of 
siblings in the household. 

CONCLUSION
In this study, 61% of the children had PCM. Important 
predisposing factors found in this study were female 
gender, low socioeconomic condition of the family, 
and birth order or having multiple younger siblings, 
especially under 5 years of age. These participants 
are found to be consuming a less nutrient-dense 
diet with an increased incidence of acute illness, 
particularly infectious diseases like Measles, and 
higher incidences of worm infestation. Poor health 
access and nutritional deficiencies have been the 
primary reason for protein-energy malnutrition in 
Sikandarabad. Lack of maternal knowledge of 
nutrition and food selection is seen to be a very 
important factor as well as awareness when reach-
ing out to seek medical help if needed. Also, a large 
number of children in a household significantly 
increases the burden on the families to provide food 
and close attention to their young children’s health 
needs. Basic awareness among parents regarding 
balanced nutrition, widespread vaccination drives, 
and population control education can prevent 
malnutrition and will reduce the burden on society 
and improve the health economy. 
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