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Background: Every year, more that 10 million children worldwide die from 

preventable and treatable illnesses. At least half of these deaths are caused by 

malnutrition. Objective: To evaluate the prevalence of under-nutrition in 

hospitalized children in Aswan University Hospital. Patients and methods: 

The present study was a cross-sectional study that included 250 children who 

were recruited from Aswan university hospitals over a period of six months 

from April to November 2018. We utilized non-probability consecutive 

sampling Technique. Results: The nutritional history of the included children 

showed that the majority of children had mixed feeding (46%) and the mean 

duration of breastfeeding was 1.8 ±0.15 years. Eighty percent of the child had 

cow milk before 1 year of age and 71.2% of the children received food by 4 

month of age. There were statistically significant differences between under-

nutrition and normal groups in terms of parity, and gravidity. The relation 

between under-nutrition and complaints of the included children showed that 

there was a statistically significant difference between under-nutrition and 

normal groups in term of diarrheal morbidity per year. Conclusion: In our 

study, we found that almost 13% of the children admitted to our hospital had 

under-nutrition. 

 

INTRODUCTION 

nder-nutrition is a wide spread form 

of malnutrition in developing 

countries and is the major factor in 

childhood mortality and morbidity 
1
. Every 

year, more that 10 million children worldwide 

die from preventable and treatable illnesses. 

At least half of these deaths are caused by 

malnutrition 
2
. 

With two thirds of child mortality 

attributable to malnutrition, Egypt stands as 

one of the 36 countries, where 90 percent of 

the global burden of malnutrition falls. 

Malnutrition rates remain high particularly 

among children under-five. The double 

burden of malnutrition is a major challenge in 

Egypt especially for stunting 
3
. 

Under-nutrition in hospitalized 

children is common in both resource-limited 

as well as resource-adequate countries 
4
. For 

instance, moderate-to-severe underweight and 

acute severe malnutrition have been 

associated with an increased mortality in 

children who required hospital care for 

bacterial pneumonia in a resource-limited 

country 
5
. 

By contrast, lower total body fat mass 

and acute and chronic under-nutrition were 

also noted to be associated with worse clinical 

outcomes in children undergoing surgery for 

congenital heart disease in a resource-

adequate setting 
6
. 

Underweight is a weight-for-age 

measurement. Underweight is a condition, 

which results from inadequate consumption, 

U 
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poor absorption or excessive loss of nutrients. 

It is a measurement of acute and chronic 

malnutrition. Child malnutrition is an 

important indicator of the nutritional and 

health status of a country 
7
. 

Commonly, weight-for-height standard 

deviation scores are used for wasting or acute 

malnutrition while height-for-age standard 

deviation scores are used for chronic 

malnutrition or stunting. Body mass index is 

also commonly used to describe malnutrition 
8
.  

Undernourished children who require 

hospital care are at risk of staying for a longer 

duration in hospital and have a worse clinical 

outcome as compared to children with normal 

nutrition 
9
. Medical conditions leading to an 

increased risk of under-nutrition in children 

requiring hospital care 
10

. 

In the present study, we aimed to 

evaluate the prevalence of under-nutrition in 

hospitalized children in Aswan University 

Hospital. In addition, we aimed to describe 

the clinical characteristics of hospitalized 

children who developed under-nutrition. 

PATIENTS AND METHODS 

The present study was a cross-

sectional study that included children who 

were recruited from Aswan University 

Hospitals over a period of six months from 

April to November 2018. 

Sample Size and Sampling: We utilized 

non-probability consecutive sampling 

Technique. The records of all children aged 3 

months to 18 years old and were admitted to 

Pediatric department of Aswan University 

hospital during study period were retrieved. 

Inclusion criteria: All children aged 3 

months to 18 years old and were admitted to 

Pediatric department of Aswan University 

hospital during the study period. 

Exclusion criteria: Children with Unstable 

medical conditions when growth parameters 

could not be obtained properly and children 

with a known syndromic diagnosis where 

growth charts for normal children are not 

applicable 

Data Collection: 

All included children were 

interviewed and data were collected in the 

form of structured questionnaire (was filled 

from parents or care givers of the included 

children) which includes the following data: 

1-Full history taking: Child sex, age, 

residency, consanguinity of parents, birth 

weight, natal, postnatal, developmental 

history, vaccination history, History of upper 

respiratory tract infections and gastroenteritis 

preceding presentation, type of infant feeding 

(breast fed or formula fed) and history of cow 

milk introduction before age of one year. 

2- Full physical examination. 

3- Anthropometric measurements:  

We used a calibrated flat beam scale 

for mobile use (SECA 877, scale division: 

100 g, capacity: 200 kg), a stadiometer 

(SECA 217, graduation length: 1 cm, range: 

20-205 cm) and a measuring tape to calculate 

the following 
11

: Height, weight, head 

circumference, mid-upper arm circumference 

and body mass index.  

Ethical Statement:  written consent was 

obtained from all parents of patient before 

getting them involved in the study. The steps 

of the study, the aim, the potential benefit and 

hazards were discussed with the parents of 

patients. Confidentiality of all data was 

ensured. Parents had free choice to refuse or 

enroll in the study. Parents had the choice to 

withdraw from the study at any time. 

Statistical Analysis: 

An Excel spreadsheet was established 

for the entry of data. We used validation 

checks on numerical variables and option-

based data entry method for categorical 

variables to reduce potential errors. The 

analyses were carried with SPSS software 

(Statistical Package for the Social Sciences, 

version 24, SSPS Inc, Chicago, IL, USA). 

The normality of the data were assessed using 

Shapiro-Wilk Test. Numerical data were 

described as mean ±SD if normally 

distributed; or median and interquartile range 

[IQR] if not normally distributed. Frequency 

tables with percentages were used for 
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categorical variables. A p-value < 0.05 is 

considered statistically significant. 

RESULTS 
 

Table (1) shows the demographic data of 

included children and their parents, the mean 

age of the included children was 30.29 ±31.5 

months and the percentage of male to female 

ratio was 62:38%. The mean mother age was 

30.75 ±5.2 years and 24.8% of them were 

non-educated, 2.4% of them were primary 

educated, 5.6 of them were secondary 

educated, 11.2% of them were high institute 

educated and 56% of theme were university 

educated. The percentage of working to 

nonworking mothers ratio was 34:66 %. The 

percentage of non-educated fathers was 

10.8%, primary educated fathers was 4.8%, 

secondary educated fathers was 28%, high 

institute educated fathers was 28% and 

university educated fathers was 62%. 

Table (1): The demographic characteristics 

of the included children and their parents 

Variables Children (N 

=250) 

Age in months  

- Mean ±SD 

- Median (range) 

 

30.29 ±31.5 

19 (2.5 - 180) 

Gender, No. (%) 

- Male 

- Female 

 

155 (62%) 

95 (38%) 

Mother Age in years  

- Mean ±SD 

- Median (range) 

 

30.75 ±5.2 

30 (21 - 45) 

Mother Education, No. 

(%) 

- No 

- Primary 

- Secondary 

- High Institute 

- University 

Education 

 

62 (24.8%) 

6 (2.4%) 

14 (5.6%) 

28 (11.2) 

140 (56%) 

Mother Employment, 

No. (%) 

- No 

- Yes 

 

165 (66%) 

85 (34%) 

Father Education, No. 

(%) 

- No 

- Primary 

- Secondary 

- High Institute 

- University 

Education 

 

27 (10.8%) 

12 (4.8%) 

28 (11.2%) 

28 (11.2) 

155 (62%) 

*Data are presented as mean ±SD, median 

(Range), or number (%) 

 

Table (2) shows the obstetric history of the 

included mothers. The majority of women 

were multipara (59.2%), 22% was para 2 and 

18.8% was para 1. Almost 64% of the 

mothers had antenatal care and 61.2% 

delivered at hospital. 

Table (2): The Obstetric History of 

Included Mothers 

Variables Children (N 

=250) 

Parity, No. (%) 

- 1.0 

- 2.0 

- 3.0 

- 4.0 

- 5.0 

- 6.0 

 

47 (18.8%) 

55 (22%) 

73 (29.2 

47 (18.8%) 

17 (6.8%) 

11 (4.4%) 

Gravidity, No. (%)  

- 1.0 

- 2.0 

- 3.0 

- 4.0 

- 5.0 

- 6.0 

- 7.0 

 

43 (17.2%) 

45 (18%) 

81 (32.4%) 

37 (14.8%) 

26 (10.4%) 

15 (6%) 

3 (1.2%) 

Antenatal Care, No. 

(%) 

- Yes 

- No 

 

161 (64.4%) 

89 (35.6%) 

Site of delivery, No. 

(%) 

- Hospital 

- Private 

 

153 (61.2%) 

97 (38.8%) 

*Data are presented as mean ±SD, median 

(Range), or number (%) 

 

Table (3) shows the nutritional history of the 

included children. The majority of children 

had mixed feeding (46%) and the mean 
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duration of breastfeeding was 1.8 ±0.15 years. 

Eighty percent of the child had cow milk 

before 1 year of age and 71.2% of the 

children received food by 4 month of age. 

 

 Table (3): Nutritional history of the 

included children 

Variables Children (N 

=250) 

Vitamin A 

supplementation, No. 

(%) 

- Yes 

- No 

 

63 (25.2%) 

187 (74.8%) 

Type of feeding, No. 

(%) 

- Breastfeeding 

- Formula 

- Mixed 

 

85 (34%) 

50 (20%) 

115 (46%) 

Duration of Breast 

Feeding in years 

- Mean ±SD 

- Median (range) 

 

1.8 ±.15 

1.7 (1.5 - 2) 

Cow milk before 1 year, 

No. (%) 

 

- Yes 200 (80%) 

- No 50 (20%) 

Month of Introduction 

of food, No. (%) 

- 3 

- 4 

- 5 

- 6 

- 7 

- 8 

 

27 (10.8%) 

178 (71.2%) 

6 (2.4%) 

29 (11.6%) 

6 (2.4%) 

4 (1.6%) 

*Data are presented as mean ±SD, median (Range), or 

number (%) 

 

Table (4) shows the underlying diseases of the 

included children. The majority of children 

presented with pneumonia (46%) followed by 

diarrhea (34%). The mean ±SD of diarrheal 

morbidity per attack was 3.8 ±1.15. The mean 

±SD of diarrheal morbidity per year was 10.1 

±3.15. 

 

 

 

 

Table (4): Underlying diseases of the 

included children 

Variables Children 

(N =250) 

Complaints, No. (%) 

- Pneumonia 

- acute bronchiolitis 

- Diarrhea 

- Abdominal pain 

 

115 (46%) 

36 (14.4%) 

85 (34%) 

14 (5.6%) 

Diarrheal morbidity per 

attack 

- Mean ±SD 

- Median (range) 

 

3.8 ±1.15 

4 (2 - 8) 

Diarrheal morbidity per year 

- Mean ±SD 

- Median (range) 

 

10.1 ±3.15 

1 (0 - 24) 

 

Table (5) shows the anthropometric measures 

of the included patients.  The mean weight in 

kg was 11.11±6.1 and the weight SDS was -

0.48 ±0.81. The mean height in cm was 

88.25±20.6 and the mean height SDS was 

0.67 ±1.1. The mean BMI in Kg/m
2 

was 

21.6±5.3 and the mean BMI SDS was 0.9 

±0.79. The mean mid-arm circumference was 

16.1 ±5.4cm and the mean head 

circumference was 46.87±6.3. 

Table (5): Anthropometric Measures of the 

included patients 

Variables Children (N =250) 

Mean ±SD 
Median 

(Range) 

Weight in Kg 11.11 ±6.1 10 (3.5 - 50) 

Weight SDS -0.48 ±0.81 
-0.25 (-3.4 – 

0.69) 

Height in cm 88.25 ±20.6 
88 (57.3 - 

157) 

Height SDS 0.67 ±1.1 
0.6 (-2.6 – 

3.1) 

BMI in Kg/m
2 21.6 ±5.3 

21.6 (17.6 – 

28.7) 

BMI  SDS 0.9 ±0.79 
0.9 (-2.1 – 

2.3) 

Mid-arm 

Circumferenc

e 

16.1 ±5.4 16 (11 – 48) 

Head 

Circumferenc

e 

46.87 ±6.3 49 (36 - 35) 

 

Table (6) shows the prevalence of under-

nutrition and its categories. The prevalence of 

under-nutrition was 12.8%. 40.8% of them 

had mild, 40.8% of them had moderate under-
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nutrition and 18.8%n of them had sever 

under-nutrition 

 

 

Table (6): Diagnosis and distribution of 

Under-nutrition Classification 

Variables Children (N =250) 

Under-nutrition, No. 

(%) 

- Yes 

- No 

 

32 (12.8%) 

218 (87.2%) 

Under-nutrition, No. 

(%) 

- Mild 

- Moderate 

- Severe 

 

13 (40.6%) 

13 (40.6%) 

6 (18.8%) 

 

Table (7) shows the multivariate Logistic 

Regression for Predictors of Under-nutrition. 

Only age in months <24 months is the only 

predictor of under-nutrition (OR 0.94, 95% CI 

[0.91 – 0.98]). 

Table (7): Multivariate Logistic Regression 

for Predictors of Under-nutrition 

Variables Patients (N =32) 

Odds 

Ratio 

95

% 

CI 

P-

value 

Age in months <24 

months 
0.94 

0.91 

– 

0.98 

0.01 

Mother education 

< University 
23.1 

0.4 

– 

62.7 

0.92 

Father education < 

University 
38.6 

0.2 

– 

57.3 

0.74 

High parity ≥5 1.2 

0.69 

– 

2.2 

0.46 

Breastfeeding 0.48 

0.1 

– 

2.7 

0.42 

Introduction of BF 

before 4 months 
0.48 

0.1 

– 

2.7 

0.42 

≥10 diarrheal 

attacks per year 
1.2 

0.27 

– 

0.47 

0.85 

 

DISCUSSION 

In the present study, we aimed to 

evaluate the prevalence of under-nutrition in 

hospitalized children in Aswan University 

Hospital. In addition, we aimed to describe 

the clinical characteristics of hospitalized 

children who developed under-nutrition. 

In terms of the primary outcome of the 

present study, we found that the prevalence of 

under-nutrition was 12.8% (32 out of 250 

children). 40.6% of the patients had mild and 

40.6% moderate under-nutrition, while 18.8% 

had severe under-nutrition. 

In agreement with our results, El-

Sayed et al. 
12

 assessed the current status of 

malnutrition among 1217 pre-school children 

aged 6-71 months from Alexandria. Under-

weight was observed in 9.3% of the children 

respectively. Another survey conducted in 

Beni-Suef by Abdelaziz et al. 
13

 found that 

the prevalence of the underweight was 10.0% 

respectively. 

However, other reports showed much 

lower rate of pediatric under-nutrition. For 

example, Abdel Wahed et al. 
14

 in their study 

in Fayoum, Egypt they found that prevalence 

of underweight was 3.4%, respectively. 

Piernas et al. 
15

 reported that 19% of 2-6-

year-old children in Chinese children in 2011 

were underweight. Data from four nationwide 

Kenya Demographic and Health Surveys, 

conducted in 1993, 1998, 2003 and 2008-

2009 were analyzed by Masibo and Makoka 
16

 reported that prevalence of underweight 

was 16% in 2008-2009.  

This difference may be due to the fact 

that the population studied included only rural 

areas with different socio-demographic 

characteristics than what is recorded in our 

study.  

In the present study, we found that the 

mean ± SD age of the included children was 

30.29 ±31.5 months. Children with under-

nutrition were significantly older than 

children with normal weight as the mean ± 

SD of age in under-nutrition versus normal 

children was 77.6±42.7 vs 23.3±22.4 months 

with P-value < 0.001. 
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         Similar to our findings, Degarege et al. 
17

 found in his study about undernutrition and 

associated risk factors among school age 

children in Addis Ababa, Ethiopia the risk of 

underweight increased significantly in 

children who were male, 10 to 14 years old 

with an increase in age.     

Our explanation is due to as the 

children grow, especially in rural areas they 

become more active and need more energy, 

which makes them more liable for under-

nutrition 
18

. 

The percentage of male to female ratio 

included children in our study was (62:38) %. 

Regarding the association between gender and 

under-nutrition, we found no significant 

difference between females and males as the 

ratio of male to female in under-nutrition 

children was (65.6:34.4) % vs (62.1:37.9) % 

in normal children with P-value 0.215. This 

was in line with EDHS data, which was 

conducted on the never-married female and 

male youth and young adults (10 to 19 years). 

The EDHS study showed that males (5.0%) 

had comparable rates of underweight to 

females (3.0%) in the age group (10–19 

years) 
3
.  However, Abdel Wahed et al. 

14
 revealed that the percent of underweight 

was significantly higher in females than males 

prevalence. Bhargava et al. 
19 

reported that 

females were more underweight than males 

especially in rural schools in India. 

Abdelaziz et al. 
13

 in Beni-Suef 

concluded that females were more stunted 

than males in 10–14-year-age group. This 

may have an explanation in the cultural 

preference of boys over girls in rural areas 

which might translate into a better chance of 

adequate food. Previous studies reported that 

under-nutrition among children is still a major 

health problem associated with poor 

sanitation and personal hygiene, low 

socioeconomic status, overcrowding and low 

educated parents 
20

. 

In the present study the mean mother 

age was 30.75 ±5.2 years. The study revealed 

that there was no significant association 

between under-nutrition and maternal age. 

In agreement with our study Abbas 

and Mohammed 
21

 found was found that 

21% mothers ages below 20 years or more 

than 35 years, 79% mothers ages 20-35 years 

while, 20% of mothers with malnourished 

children who ages below 20 years or more 

than 35 years, 80% of mothers ages between 

20-35 years. 

Our explanation that in this study, the 

percentage of adolescent mothers was low 

and may explain why no significant relation 

could be found between mother’s age and 

malnutrition.  We found 24.8% of them were 

non-educated, 2.4% of them were primary 

educated, 5.6% of them were secondary 

educated, 11.2% of them were high institute 

educated and 56% of themes were university 

educated. The percentage of working to 

nonworking mothers ratio was (34:66) %. The 

percentage of non-educated fathers 10.8%, 

primary educated fathers were 4.8%, 

secondary educated fathers 28%, high 

institute educated fathers 28% and university 

educated fathers 62%. In comparison of 

undernourished children to normal group, the 

mean ± SD of mother age in under nutrition 

children was 33.8±6.4 vs 29.8±4.4 years in 

normal children with P-value <0.003. The 

distribution of non-educated mothers in 

under-nutrition to normal mothers was (28.2: 

24.5) %, primary educated was (6.3:1.9) %, 

secondary educated was (12.5:4.6) %, high 

institute education was (0:12.9) % and 

university education was (53.1:56.9) % with 

P-value < 0.001. 

In agreement with our result Abbas 

and Mohammed 
21

 reported that about 

prevalence of under nutrition and associated 

maternal risk factors in children less than five 

years of age in Babylon 2013, that 

malnutrition was higher among mothers who 

had low education 62%. Mother's education 

plays a vital role in increased receptivity to 

knowledge and awareness related to 

nutritional requirements of their infants 
22

. 

 The distribution of working to non-

working mothers in under-nutrition children 

was (68.7:31.3) % vs (74.7:25.3) % with P-

value < 0.07. The distribution of non-

educated fathers in under-nutrition children to 
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normal children was (28.2:8.3) %, primary 

educated was (6.3:4.6) %, secondary educated 

was (25:9.2) %, high institute education was 

(0:12.8) %, university education was 

(40.5:62.8) %. 

We found that low parents education 

and unemployment were significantly 

associated with childhood under-nutrition. In 

agreement with our findings, Akombi et al. 
23

 

aimed to examine the trend in socio-economic 

inequalities in child under-nutrition in 

Nigeria. Similarly, Owoaje and Colleagues 
24

 aimed to determine the socio-economic and 

family related risk factors for under-nutrition 

among children in Ibadan, Nigeria. 

In our study we found most of 

mother’s sought antenatal care and hospital 

delivery the percentage of mothers sought 

antenatal care in under-nutrition to normal 

children groups was (65.6:64.2) %. The 

percentage of mothers who give birth in 

hospitals in under-nutrition vs normal 

children was (56.3:61.9) %.  

So, there is no significant relationship 

between it and under nutrition. In agreement 

with our study, Abbas and Mohammed 
21

 

found in them study about Prevalence of 

under nutrition and associated maternal risk 

factors in children under five years of age in 

Babylon that there was 89% of mothers had 

antenatal care visits during pregnancy,11% of 

mother had no antenatal care visits during 

pregnancy. Among the malnourished children 

88% whose mothers had antenatal care visits 

while 12% whose mother had no antenatal 

care visits during pregnancy.  

 This disagreement with other study 

done in Ethiopia which showed that the 

number of antenatal care visits of women 

during the pregnancy of the child had a 

significant effect on malnutrition. Antenatal 

care can help to prevent low birth- weight and 

birth complications while, at the same time, 

providing mothers with valuable information 

about childcare, health and nutrition. Thus, 

availability and accessibility of antenatal care 

services to pregnant women should be 

increased as a means to improve long term 

nutritional and survival status of children 
25

. 

In our study we found that the relation 

between under-nutrition and nutritional 

history of the included children. The 

percentage of breastfeeding in under-nutrition 

vs normal children was (25:35.3) %, formula 

feeding (6.3:21.1) % and mixed feeding was 

(68.8:42.6) %. The mean duration of 

breastfeeding in under-nutrition vs normal 

children was (1.8±0.1): (1.8±.15). There were 

statistically significant differences between 

under-nutrition and normal groups in terms of 

type of feeding (p =0.002) and time at food 

introduction (p <0.001). 

In concordance with our findings, 

Nisar and Colleagues 
26

 aimed to identify the 

factors which contribute to malnutrition and 

to assess the dietary pattern in the pediatric 

population from birth up to five months 

belonging to poor socioeconomic areas in 

Hospital Sargodha. Children who were 

breastfed were less likely to have severe 

malnutrition than those who were given 

formula, fresh cow's or goat's milk, or more 

than one type of food.  

Similarly, Zhou et al. 
27

 conducted a 

cross-sectional study aimed to determine the 

prevalence of malnutrition and identify the 

relationship between feeding practices and 

malnutrition in children below 5 years, in 7 

remote and poor countries of China. The 

prevalence of underweight and in children 

below 5 years old was 13.1%. Short duration 

of breastfeeding for children, low prevalence 

of exclusive breastfeeding among children 

below 6 months, and early introduction of 

complementary foods were significantly 

associated with childhood under-nutrition.  

Direct causes of child malnutrition due 

to inadequate dietary intake are evidenced in 

poor Infant and Young Child Feeding 

practices (IYCF), among which the most 

concerning, is the decline of exclusive 

breastfeeding rates at 4-5 months of age from 

34% to 29% down to 13 % according to the 

respective DHS surveys of 2005, 2008, and 

2014. Early initiation of breastfeeding, one of 

the indicators of adequacy of care, stands at 

27% 
3
. 

CONCLUSIONS  
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In conclusion, children in our locality 

had a considerably high rate of under-

nutrition that may contribute to the 

development of devastating health 

consequences. In our study, we found that 

almost 13% of the children admitted to our 

hospital had under-nutrition. In addition, 

parents’ education, employment, parity, time 

of introduction of food, and diarrheal 

morbidity appear to affect the prevalence of 

pediatric under-nutrition. These findings are 

very important as it confirms the need for 

interventions that aim to minimize the 

prevalence of pediatric under-nutrition in 

Aswan. Nevertheless, further studies with 

rigorous design, large sample size and 

multiregional cooperation are required. 
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