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 المستخلص:

باي  ناوع الروادعة لادلأ عيااة را   وعلاقتهادزيادة  الاوزل لادلأ اال ادر الروا  ةول اللااة المدنياة را  العمار  ومعرفة شيوع البدانة ل الهدف:

 اال در المراجعي  رركز الرعدية الصحية ااولية في الكدظمية.

ولغدية ااور را   9002ر  بي  الخدرس ر  تموز ةراسة وص ية اجريت في رركز الرعدية الصحية ااولية في الكدظمية ببغداة لل ت :المنهجية

روي  ول ل. جمعت المعلوردت بواساطة اساتبيدل  اوادفة الاا قياد  وزل  477. اختيرت العياة بدلطريقة الغير احتمدلية وشملت 9000آيدر 

 واعتمد اختبدر ررب  كدي لتحديداهمية الاتدئج.SPSS الط ل و لوله. حللت الاتدئج بواسطة نظدم

% باي  9032شاهر و  09-6راد باي   را  ال ةاة العمرياة%( 70روي  بعمار اقال را  ساتة اشاهر و )   %(7.39)اشتملت العياة علا ج:النتائ

%(راا  العياااة واام  الالاابة الميةيااة 037.عدرااد. اسااتادةا الااا رعشاار العماار راا  الااوزل كاادل )94شااهرا. بلااد رعاادر عماار اارهاادت   97-.0

عااد اساتخدام رعشار الطاور را  و رلاة د%( وم  الالبة الميةياة الخ1030ر  العمر فكدل رعظم العياة )الخملي , ارد بدستخدام رعشر الطور 

. وكدنت تغذية اال در والروا  رادلاذي  هام را   % 21-21وم  الالبة الميةية ار   (%73.5)العياة رعظم الوزل ورعشر كتلة الجلم كدنت

 او رختلطة.% ارد رودعة صادعية 21-21وم  الالبة الميةية ار 

القيدم بدراسدت ورلوحدت رلتقبلية لغرض استخلاص نلب ورعشرات نمو قيدسية )الطور والوزل(  لال دلاد لتقيايم الاماو بصاور  التوصيات:

 عية اارهدت لغرض تشجيعهم علا رمدرسة الرودعة الطبيعية وتطوير عدةات غذائية جيد  لما  اللماة في الملتقبل.ووتصحيحة 
 

Abstract 
Objective (s):  To identify the prevalence of obesity and overweight in infants and children less than 2 
years of age and its relationship with type of feeding in a sample of children attending Al- Kadhymia 
primary health care center. 
Methodology: This study was a descriptive survey carried out in, the primary health care centre of Al-
Kadhymia town in Baghdad during the period from 5

th
 of July 2009-1

st
 of May 2010. Sample was chosen by 

non probability convenience sampling and it included 744 infant and children. Data were gathered by a 
combination of a structured questionnaire and measurements of length (or height), and weight. Data 
analyzed by SPSS package and x

2
 test was used for significance. 

Results: The sample was consisted of   (43.2%) infants below 6 months of age, (40%) in the group of 6 - 12 

months and (20.8%) in the 13 - 24 months age group; mean age of mothers was 27 years. According to 

the weight for age index, 30.4% of infants and children were within the 50
th

 percentile, 50.1% of the 

sample within the 5
th

 percentile of length for age, as for weight/length and BMI the highest rate (73.5%) 

were within the 85-95% percentile. Infants and children who were within the 85-95% percentile were 

mostly those who had either bottle or mixed feeding. 

Recommendations: Studies and surveys can be conducted to obtain new growth standards for our 

children to be able to monitor their growth correctly and health education of mothers to encourage 

breast feeding and develop good eating habits in her child to prevent future obesity. 

Keywords: obesity, overweight, feeding, Body Mass Index (BMI) 
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Introduction: 

besity has become an epidemic 
in many parts of the world. The 
World Health Organization has 
warned of an epidemic of 

obesity that could put the population in 
many countries at risk of developing non-
communicable diseases (NCD). Available 
studies in Eastern Mediterranean countries 
indicate that obesity has reached at an 
alarming level among both children and 
adults. Consequently, the incidence of NCD 
is also very high and represents more than 
50% of total causes of death in the Eastern 
Mediterranean Region (1). 

And while the influence may be 
genetic(2), parents should be mindful of this 
when considering their child’s diet(3) and 
other environmental factors like exercise, to 
ensure they’re not placed at even greater 
risk(4). Thus obesity prevention efforts 
should begin before age two, when children 
reach a "tipping point" in a progression that 
leads to obesity later in life(5). Overweight 
and obese children are facing adult onset 
disease type risk factors such as 
cardiovascular heart disease, elevated 
blood pressure and type II diabetes(6). Early 
identification of risk factors for increased 
adiposity (fat) can be instrumental in the 
prevention of obesity in young children and 
young adults (7) .Breastfed infants at the age 
of one year have leaner bodies. Data 
indicates that breastfed infants have more 
activity of their upper limbs which could 
contribute to their leaner body structures 

(8). The higher protein/nitrogen content of 
infant formula compared with breast milk 
may cause a metabolic response of 
increased insulin and insulin-like growth 
factor-1 secretion leading to excessive 
weight gain in formula-fed infants (9).In 
many parts of the world, the concern is for 
malnutrition and under-nutrition, while in 
western countries, a growing concern 
relates to obesity and the associated 

increase in type 2 diabetes. The World 
Health Organization recommends that a 
system of classifying overweight and 
obesity based on BMI, an index combining 
weight and height with age and sexual 
maturity should be adopted internation- 
ally(10). 

It was concluded by the WHO that 
breast feeding affects body weight by 
duration of feeding (11) a fact further 
emphasized by American researchers as 
they found out that breast feeding for six 
months will reduce the risk for childhood 
obesity (12).  

In Iraq the problem of obesity had 
been addressed by researchers and studies 
had shown that in central part of Iraq the 
rate of overweight among primary school 
children was 6% and obesity 1.3%(13), 
therefore we need to take some action to 
prevent obesity in young children in order 
to safeguard long-term  good health for the 
population. So the aim of this study is to 
identify the prevalence of overweight and 
obesity among a sample of children under 2 
years and its relationship with type of 
feeding. 
Methodology: 

This study was a cross-sectional 
descriptive study carried out in, the primary 
health center of Al-Kadhymiain Baghdad 
during the period from 5th of July 2009 to 
the 1st of May 2010. Sample was chosen by 
non-probability convenience sampling and 
it included 744 infant. Inclusion criteria:  
any child or infant between ages of 1-24 
months. Data were gathered by a 
combination of a structured questionnaire 
and the collection of anthropometric data 
through measurements of length (or 
height), and weight. The children were 
measured with light-weight clothing. 
Standardized 25 kg Seca scales measuring 
to the nearest 0.1 kg were used to measure 
weight. Measurement of recumbent length 
was taken to the nearest of 0.1 cm, using 
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the adjustable child height measuring 
board. 

 CDC growth charts (14) were used for 
determination of the growth percentiles of 
each infant or child. Growth percentiles 
obtained were the age/weight, age/height 
and weight/height and BMI which was 

computed by using the following formula: 
weight / height (2). Analysis of data was 
done by the SPSS statistical system version 
16 to extract frequency tables and cross 
tabulation for different variable. P-value of 
less than 0.05 was considered significant.

 
Results: 

Table 1. Distribution of the Sample According to Age Group and Gender 
 
Age group (month) 

Gender  
Total % 

Male% Female% 
 

<6 months 162 
45.6%% 

163 
41.8% 

322 
43.2% 

6-12 144 
40.8% 

167 
42.8% 

313 
40% 

13-24 48 
13.6% 

60 
15.4% 

109 
20.8% 

Total 354 
100% 

390 
100% 

744 
100% 

  <: less than,  %: percent 

Table 2. Characteristics of Mothers and Infants 

Variable Mean Minimum Maximum Standard 
deviation 

Mothers age (year) 27 14 48 6.5 

Parity 2.3 1 8 1.3 

Age of baby (month) 7.5 .25 24 5.9          

Weight of infant at birth (Kg) 3.2 1.25 5.5 0.53 

 

Table 3. Distribution of Sample According to type of Feeding 

Type of feeding Frequency Percent 

Breast  399 53.6 

Bottle 201 27 

Mixed  144 19.4 

Total  744 100 

 

Epidemiologic findings 

Table (1) shows that 744 infants were recruited in this study, 354 (47.58%) were males 
and 390 (52.42%) females. There were 322 (43.2%) infants below 6 months of age, 313 (40%) in 
the 6 to 12 months age group and 109 (20.8%) in the 13 to 24 months age group. Mean age of 
mothers was 27 years, the mean parity was 2.3 ranging from1-8, mean age of babies was 7.5 
months and  mean weight of infants at birth was 3.2Kg as shown in table (2). Breast feeding was 
the most frequently used method for feeding infants in a rate of 53% as shown in table (3); this 
is followed by bottle milk in a rate of 27%. 
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Table 4.  Relationship of Weight for Age Percentile with type of Feeding 
Type of feeding Percentile Total 

≤5
th

 ≤25
th

 50
th

 ≤75
th

 ≤85-95
th

 

Breast 21 
5.3% 

116 
29.1% 

125 
31.3% 

74 
18.5% 

63 
15.8% 

399 
100% 

Bottle 5 
2.4% 

54 
26.9% 

56 
27.9% 

32 
15.9% 

54 
26.9% 

201 
100% 

Mixed 4 
2.8% 

37 
25.7% 

45 
31.3% 

22 
15.3% 

36 
25% 

144 
100% 

Total 30 
0.4% 

207 
27.9% 

226 
30.4% 

128 
17.2% 

153 
20.6% 

744 
100% 

X
2
=18.12   P = 0.05  S 

≤: less than or equal to; %: percent; X
2
: chi squared test; P: probability 

Table 5. Relationship of Weight for Height Percentile with type of Feeding 
Type of 
feeding 

Weight / height percentile Total 

≤5
th

 ≤25
th

 50
th

 ≤75
th

 ≤85-95
th

 

Breast 3 
0.8% 

28 
7% 

40 
10% 

50 
12.5% 

278 
69.7% 

399 
100% 

Bottle 0 
0% 

9 
4.5% 

8 
4% 

27 
13.4% 

157 
78.1% 

201 
100% 

Mixed 0 
0% 

7 
4.9% 

13 
9% 

12 
8.3% 

112 
77.8% 

144 
100% 

Total  3 
0.4% 

44 
5.9% 

61 
8.2% 

89 
12% 

547 
73.5% 

744 
100% 

X
2
=18.95   P = 0.041 

≤: less than or equal to; %: percent; X
2
: chi squared test; P: probability 

Table 6. Relationship of Height for Age Percentile with Type of Feeding 
Type of feeding Height / age percentile Total 

≤5
th

 ≤25
th

 50
th

 ≤75
th

 ≤85-95
th

 

Breast 191 
47.9% 

132 
33.1% 

55 
13.1% 

15 
3.8% 

6 
1.5% 

399 
100% 

Bottle 119 
59.2% 

47 
23.4% 

11 
5.5% 

9 
4.5% 

15 
7.5% 

201 
100% 

Mixed 63 
43.8% 

54 
37.5% 

22 
15.3% 

5 
3.5% 

0 
0% 

144 
100% 

Total  373 
50.1% 

233 
31.3% 

88 
11.8% 

29 
3.8% 

21 
2.8% 

744 
100% 

X
2
= 42.79   P = 0.000 

≤: less than or equal to; %: percent; X
2
: chi squared test; P: probability 

Weight for age percentiles 
 Table (4) shows that infants who were breast fed had lower rate of overweight as only 

15.8% of them were within the 85th -95th percentile in comparison to infants fed with bottle who 
had a rate of 26.9%, and infants fed both breast and bottle milk (25%). The result is statistically 
significant as P value was 0.05.  
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Weight for Height percentiles:  
 Table (5) shows that the weight for height percentiles of the three groups of infants was 

highest within the 85-95thbeing higher in bottle fed infants (78.1%), followed by infants with 
mixed feeding in a rate of 77.8% and breast fed infants in a rate of69.7%.The result is 
statistically significant as P value was < 0.05. 

Height for age percentile: 

Table (6) shows that infants in the study sample were mainly below the median of height 
for age percentiles as most of them were within the 5th percentile (46.9% of breast fed infants, 
59.2% of bottle fed, and 43.8% of infants who had mixed feeding). Infants whose percentile was 
within the 50th percentile were in a rate of 13.1% for breast fed infants, 5.5% for bottle fed 
infants and 15.3% for infants with mixed feeding. Results are statistically significant as P value 
was < 0.05. 

Table 7. Relationship of Body Mass Index (BMI) with type of Feeding 

Type of feeding BMI Total 

≤5
th

 ≤25
th

 50
th

 ≤75
th

 ≤85-95
th

 

Breast 15 
3.8% 

37 
9.3% 

30 
7.5% 

42 
10.5% 

275 
68.9% 

399 
100% 

Bottle 10 
5% 

7 
3,5% 

7 
3.5% 

13 
6.5% 

164 
81.6% 

201 
100% 

Mixed 1 
0.7% 

6 
4.2% 

13 
9% 

15 
10.4% 

109 
75.7% 

144 
100% 

Total  26 
3.5% 

50 
6.7% 

50 
6.7% 

70 
9.4% 

547 
73.5% 

744 
100% 

X
2
= 25.67   P = 0.004 

≤: less than or equal to; %: percent; X
2
: chi squared test; P: probability 

 

Table 8. Distribution of Sample According to Standard Growth percentiles 

 
Variable 

Percentile   
P value ≤5

th
 ≤25

th
 50

th
 ≤75

th
 ≤85-95

th
 Standard 

Deviation 

Weight/age 4% 27.8% 30.4% 17.2% 20.6% 1.56 0.000 

length/age 50.1% 31.3% 11.8% 3.9% 2.8% 1.33 0.000 

Weight/length 0.4% 5.9% 8.2% 12% 73.5% 1.09 0.000 

BMI 3.5% 6.7% 6.7% 9.4% 73.6% 1.36 0.000 

     ≤: less than or equal to; %: percent; P: probability; BMI: Body Mass Index  

BMI percentiles: 
Table (7) shows that most of infants were within the 85-95th percentile; the rate being 

higher among bottle fed infants (81.6%), followed by infants with mixed feeding in a rate of 
75.7% and Breast fed infants had a rate of 65.9%.The second highest rate among BMI 
percentiles id the 75th (10.5%, 6.5% and 10.4%) for breast, bottle and mixed feeding 
respectively. Results are statistically significant as P value was < 0.05. 

Table (8) shows that for weight/age percentiles the highest rate of infants were within the 
50thpercentile (30.4±1.56%). For length/age percentile the highest rate was in the 5th percentile 
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(50.1±1.33%). For weight/length percentile the highest rate was in the 85-95th percentile 
(73.5±1.09%). For BMI the highest rate was in the 85-95th percentile (73.6±1.36%). Results are 
highly significant as P value was< 0.05. 
 
Discussion: 

One of the most common 
deviations from normal growth patterns is 
an abnormal increase in weight (15). Results 
of this study had shown a tendency towards 
overweight and obesity when referring to 
BMI or weight/height indices, while weight 
/ age index revealed a growth pattern 
within the median of the index. This 
difference is due to the fact that BMI and 
weight /length indices depend on the 
height as a variable and the height /age 
index in the study sample had indicated a 
high prevalence of short stature. Height/age 
index reflects the past nutritional history of 
the infants or children and so it indicates 
chronic malnutrition; but as the weight/age 
index had revealed a good nutritional status 
then the short stature here have genetic or 
constitutional background rather than 
malnutrition Accordingly the overweight in 
this study is due to short stature rather than 
real tendency towards obesity and this can 
be ascertained further more by doing a 
longitudinal study that compare an 
individual child’s height with that of a large 
population of a similar genetic background 
and, more particularly, using the mid-
parental target height(16). 

Breast fed infants had lower rate of 
overweight than bottle fed an infant who 
was evident by the results of BMI and age 
for height percentiles. The higher 
protein/nitrogen content of infant formula 
compared with breast milk may cause a 
metabolic response of increased insulin and 
insulin-like growth factor-1 secretion 
leading to excessive weight gain in formula-
fed infants (17). Several studies have 
highlighted differences in the rate of 
growth, particularly in the second 6 months 
after birth between breastfed and bottle-
fed infants, with bottle-fed infants gaining 
more weight than breastfed infants (9, 18).  

 
 
Obesity in early infancy may lead to 

obesity later in life as scientists had found 
out, but infants who were fed formula are 
20 times more likely to be overweight than 
infants who were breastfed for six 
months(19). 

So as a conclusion, the high rate of 
overweight seen in the study sample is 
most probably due to short stature rather 
than obesity and that the breast fed infants 
had the lowest rate of overweight among 
the studied sample. 
Recommendations: 

 Perform longitudinal studies to follow up 
the length of infants and compare that with 
WHO standards to ascertain if there is a 
problem of stunting in our infants and deal 
with the results accordingly. 

 Deal with the problem of overweight 
when detected as soon as possible during 
monitoring infants’ growth in the primary 
health centers to prevent future obesity. 

 Encourage mothers to: 
1. Breastfeed her child, since it is a proven 
fact that breastfed babies will weigh less 
than formula fed babies. 
2. Feed the baby only when he is hungry. 
3. To develop good eating habits in her 
child even when he is an infant. These 
habits will stand him in good stead when he 
grows older, and help him keep a check on 
his weight. 
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