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ABSTRACT 
Background : In developing countries, malnutrition kills Three hundred 
thousand children under the age of 5 every year and is directly or 
indirectly responsible for more than half of all child deaths worldwide. 
Skinfold measurements are a common way to figure out one's body fat 
percentage. As a result, calipers are used to measure the thickness of skin 
at various points on the body. 
Aim:  
An investigation was conducted to determine the sensitivity and 
specificity of skin fold thickness in the early detection of undernutrition in 
children. 
Patients and Methods 
Normal and underweight children aged 2 months to 5 years old were 
randomly selected to participate in a cross-sectional hospital-based study 
at the Rehapelitation word of Pediatric Department at (Salahaddin 
General Hospital). The triceps area was used to measure skin fold 
thickness in all undernourished and normal weight children.  
Results: 
Unicef digital scales for children who cannot stand and Unicef digital 
scales for children who can stand were used to measure each child's 
weight, and the average of the two measurements was used to calculate 
the weight. Stabilometer was used for children over 2 years of age and 
infantometer was used for children under 2 years of age.  
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INTRODUCTION: 

   Three hundred thousand children under 
the age of 5 die each year as a direct result 
of malnutrition in developing countries; 
more than half of all child deaths are 
caused by it. As a result, it raises the cost 
of healthcare (1). All aspects of an 
individual's health and well-being are 
dependent on a variety of factors. Other 
than diet and nutrition, there are a slew of 
other factors that can help keep people 
healthy and malnourished at bay. 
Environmental, sociodemographic, 
immunization, clean water supply, and 
even psychosocial initiatives can be 
included (2). Parental education, 
socioeconomic status, living standards, 
and child-rearing practices all play a role 
in a child's development (3). Breastfeeding 
practices, diet during illness for mother 
and child, maternal malnutrition, low birth 
weight babies with recurrent infections, 
etc. are examples of sociodemographic 
factors that influence health outcomes (4). 

An imbalance between supply and demand 
for nutrients and energy is defined as 
malnutrition, according to the World 
Health Organization's (WHO) definition of 
malnutrition (1). More than half of all 
infant deaths in developing countries, 
particularly among children under the age 
of 5, are caused by malnutrition (5). 
Protein energy malnutrition (PEM), 
formerly known as protein calorie 
malnutrition, is the most common type of 
malnutrition in children (PCM). Protein 
and calorie deficiency in various degrees 
has also been defined as a pathological 
state associated with infections. When it 
comes to this condition, children between 
the ages of 6 and 36 months are most at a 
high risk, as they are more susceptible to 
infections, particularly gastrointestinal and 
measles. Among children with untreated 

PEM, death rates are high, and the risk of 
death increases as the condition worsens. 
These children die from electrolyte 
imbalance, hypothermia, and infection 
complications (6). Skinfold measurement 
is a method for determining a person's 
body fat percentage. A caliper is used to 
gently pinch the skin and the underlying 
fat in several places to remove excess skin 
and fat (7).  

PATIENTS AND METHODS 

Across Skin fold thickness was measured 
in a hospital-based sectional study on 
normal and underweight children aged 2 
months to 5 years between 2nd January 
2021 to 1st August  2021 in a randomly 
selected group from the Rehapelitation 
Department at Salahaddin General 
Hospital. Before beginning the study, the 
directorate of Salahaddin General Hospital 
obtained verbal and written consent from 
the child's parents. 

a pre-written questionnaire to gather 
information on every participant in this 
study, whether they were overweight or 
underweight. 

Table of Contents Patients were 
considered to be undernourished if their 
weight was less than 5th percentile for 
their age and gender on a standard growth 
chart. W/h measurements were taken to 
confirm the diagnosis of undernutrition by 
placing the measurements on a centile 
chart for w/h in relation to age and 
gender.. 

Weight between the 5th and 95th 
percentiles on growth charts for six-year-
old patients is considered normal. 

For both groups of normal and 
undernourished children, the Harpenden 
devise was used to measure skin thickness 
. 
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Diagnoses were made using the w/h chart, 
which included both weight and height. 

RESULTS  

The study showed that most children 
enrolled in this study were below 12 
months followed by the age group 13-24 
month, Table 1 

The study showed no significant difference 
between males and females in regard to 
undernutrition, Table 2. 

The study demonstrated that, most of 
underweight children were from rural area 
(60 of 100) compared with normal 
children, Table 3. 

The study showed that high rates of 
children were belonged to mothers with 
illiterate and primary school level (P: 
0.001), Table 4. 

The study also showed that the lowest 
rates of children with underweight were 
belonged to mothers feed them by 
breastfeeding and the high rate was solid 
feeding, Table 5. 

In this study, children with undernutrition 
in all age groups have much lower mean of 
SFT than normal children (P. value: 
0.001), Table 6. 

DISCUSSION 

Malnutrition of the 10.8 million children 
under five who die each year are caused 
directly or indirectly by and contribute to 
one-third of the infectious disease-related 
deaths among children under five (53 
percent) in developing countries (8). 

The study found that the majority of 
participants were under the age of 12 
months, followed by the 13-24-month-old 
age group. In terms of malnutrition, there 
was no discernible gender difference, 
according to the findings. 

This is in line with the findings of the 
Sharghi et al. Iraq study (9). When it 
comes to malnutrition, this age group is 
the most vulnerable because of delayed 
feeding or families not starting to feed 
until after the first year of life, which is 
why the majority of cases occurred in the 
first year of life. Males were more likely 
than females to be underweight or 
malnourished. Ndemwa has made similar 
findings in previous studies in Kenya (10). 
It's possible that this is due to the fact that 
men and women have different feeding 
and care practices. 

Most of the mothers in the study were 
illiterate or had a low level of education. 
The majority of cases have illiterate 
mothers as a result of improper milk or 
food preparation or sterilization methods, 
respectively. Parents who are illiterate are 
more likely to be unaware of health issues 
affecting their children, and this has been 
linked to under nutrition in children under 
the age of five. Poorly educated parents 
have a harder time explaining their child's 
symptoms to a doctor, which can make it 
more difficult for their child to get the best 
care possible (11). 

Breast milk contains biological 
compounds that are anti-infective in 
nature, one of the advantages of 
breastfeeding over formula feeding. 
Breastfeeding has been shown to protect 
against underweight and malnutrition in 
studies. Breastfeeding appears to protect 
against malnutrition, according to a study 
by Dhami et al (12) 

Undernourishment prevalence among the 
children studied, based on their gender, 
age, and ethnicity. 

Following chronic disease (24%) and 
emotional deprivation (16%) and mental 
health problems (12%), inadequate intake 
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was found to be the most common cause 
of undernutrition in children in this study. 
Children's undernutrition is most often 
caused by inadequate feeding, followed by 
infections-related causes, as found by Dapi 
et al (13) and Wemakor et al (14). This 
could be because chronic disease and 
inadequate protein intake are the most 
common causes of immudeficiency, and 
immudeficiency worsens with increasing 
severity of malnutrition (15). 

Over half of undernourished children 
(48.5%) in this study were found to have 
wasting as their primary symptom, 
followed by poor growth (44.5%), poor 
appetite (44.4%), and apathy (28%). 
According to Ghosh-Jerath et al. (16), the 
majority of severely malnourished children 
suffer from wasting and poor growth, and 
only 35 percent have a poor appetite. 

To calculate body fat indices like 
percentage body fat and fat-free mass, 
skinfold thickness values can be 
incorporated into mathematical formulas 
(17). Argent et al (18) found that the skin 
fold thickness in children who were 
undernourished was significantly lower 
than that of healthy children. They also 
found that undernourished children in all 
age groups had a significantly lower 
standard deviation (SFT) than normal 
children. There is a correlation between 
skin fold thickness and early malnutrition, 
which indicates that skin fold thickness 
should be used as an indicator of 
malnutrition (19). 

Underneath-nutrition cases are distributed 
according to the SFT in terms of Wt/Ht 
Children with low Wt/Ht ratios had a low 
SFT level, while children with high Wt/Ht 
ratios had a normal SFT level (P. value: 
0.001), Table 3.14. Most children with 
normal Wt/Ht ratios had a normal SFT 
level. According to Argent et al. (19), 

children with low skin fold thickness index 
were significantly associated with a 
weight-to-height ratio of Wt/Ht. 

CONCLUSION: 

This study highlights that undernutrition is 
most prevalent among children aged 2–12 
months, confirming that infancy is a 
critical period for nutritional vulnerability. 
Male children and those residing in rural 
areas were more commonly affected, 
suggesting the influence of both biological 
and socioeconomic factors. Low maternal 
educational level, particularly illiteracy, 
was prominent among the study 
population, emphasizing the role of 
maternal knowledge in child nutrition. 

Inadequate dietary intake was identified as 
the leading cause of undernutrition, with 
wasting being the most common clinical 
manifestation. Anthropometric assessment 
revealed that weight-based indices, 
specifically weight-for-age and weight-for-
height, along with skinfold thickness, were 
more sensitive and specific indicators for 
diagnosing undernutrition than height-for-
age. A significant association was found 
between weight-for-height and skinfold 
thickness, whereas height showed no 
significant correlation with age. These 
findings indicate that acute forms of 
malnutrition predominate in the study 
population and that height-based 
measurements alone may underestimate 
undernutrition in young children. 

RECOMMENDATION 

Strengthen early detection and screening 
programs for undernutrition, particularly 
among children under five years of age, as 
they represent the most vulnerable group. 
Equip hospitals and primary health care 
centers with standardized and accurate 
anthropometric tools, including digital 
weighing scales, stadiometers, and 
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Happened skinfold calipers, to facilitate 
early and accurate diagnosis. Implement 
community-based nutritional education 
programs targeting caregivers, especially 
in rural areas, to improve feeding practices 
and dietary intake. Encourage further 
research with larger sample sizes and 
longer follow-up periods to identify the 
most sensitive and specific screening tools 
for childhood undernutrition. Lastly, 
Enhance the focus on malnutrition in 
undergraduate and postgraduate curricula, 
integrating both theoretical knowledge and 
practical training in nutritional assessment 
and management. 
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TABLES 

Table 1: Distribution of study cases in 
regard to age 

 

 

Table 2: Distribution of studied children 
according to educational level of mothers 

 

Table 3: Distribution of studied children 
according to educational level of mothers 

Educational level 
Normal 
weight 

Under 
weight Total 

No. % No. %  

illiterate 29 14.5 41 20.5 70 

Primary school 11 5.5 46 23 57 

Secondary school 28 14 9 4 37 

College 31 15.5 4 2 35 

higher education 1 0.5 0 0 1 

Total 100 50 100 50 200 

 

Table 4 : Distribution of studied children 
according to type of feeding 

Type of feeding 

Normal 
weight Underweight  Total 

No. % No. %   

Breast feeding 12 7.89  3 1.97  15 

Bottle feeding 28 18.42  28 18.42  56 

Mixed feeding 28 18.42  32 21.05  60 

Solid food 72 47.37  80 52.63 152 

 

Table 5: Distribution of study cases 
according to SFT in regard to age. 

Age 
(month) 

Normal 
SFT 

Undern
utrition 

SFT 

P. 
value 

2-12 6 ± 0.82 4 ± 0.89 0.001 
13-24 9 ± 0.86 7 ± 0.91 0.001 
25-36 11 ± 0.47 8 ± 0.73 0.001 
37-48 12 ± 0.82 9 ± 0.5 0.001 
49-60 12 ±0.81 9 ± 0.43 0.001 

 

 

Age 
(month) 

Normal 
SFT 

Undernutrition 
SFT P. value 

2-12 6 ± 0.82 4 ± 0.89 0.001 

13-24 9 ± 0.86 7 ± 0.91 0.001 

25-36 11 ± 0.47 8 ± 0.73 0.001 

37-48 12 ± 0.82 9 ± 0.5 0.001 

49-60 12 ±0.81 9 ± 0.43 0.001 

Residence 

Normal Under weight Total 

No. % No. %  
Urban 53 26.50% 40 20.00% 93 

Rural 47 23.50% 60 30.00% 107 

Total 100 50.00% 100 50.00% 200 


