
 

Anthropometric Measurements, Hematological Indices & Intelligence 

Quotient of Homeless Adolescents, Dar El Tarbia in Giza 

Ghada M. I. El-Kllerbawy1  

                                                           
1Lecturer of Home Economics, Dept. of food sei. & Tech.,  

Fuc. Of Agric,،Cairo Univ. 

Received October 9, 2008, Accepted December 31, 2008 

ABSTRACT 

The anthropometric measurements (height/age, 

weight.«’age& body mass index‘ (intelligence quotient (IO 

score) and some Hematological indices (I-Ib, TIBC& serum 

iron) were assessed for fifty male adolescents residents 

aged 12-16 years of Dar El-Tarbia in Giza. The study 

revealed that about two third (68%) of cases were stunted.l 

Meanwhile, 34% of them were under weight. None of the 

adolescents were above the‘ normal height /age or 

weight/age according to the used standard reference (WI-

IO, 1995)The majority of the adolescents under study 

(84%) had normal BMI. Concerning hemoglobin 

concentration, the results obtained were relatively close to 

reference Hb value (mean Hb level=11.8 g/dl). The 

majority of the adolescents (90&94%) had normal levels of 

TIB Candserum iron, respectively. The mean of standard 

deviation and IQ scores estimated to be 95.28+1502 that 

considered close to the norm for IQ l test. There are 

significant correlations between time of residence in 

rehabilitation center and each of Hb concentration &serum 

iron (p<0.05). 

INTRODUCTION 

Homeless children were defined as children less 

than 18 years old males or females, whose families and 

/or community have been unable to meet their basic 

needs due to social and economic problems, and who 

spend most or all of their time on the street with minimal 

or no contact with their families. Lack of supervision 

and protection or guidance, would make them 

vulnerable to a wide range of health and psychological 

hazards and exploitation violating their basic right 

[National Council of Childhood and Motherhood 

(NCCM), 2004]. 

The health records of street (homeless) children at 

different Non Governmental Organizations (NGOs) 

revealed a discrepancy between recorded health 

problems and the complaints mentioned by street 

children themselves. The most common health problems 

included in NGOs were skin diseases, anemia, intestinal 

parasitic infections, tonsillitis, hair lice and otitis media 

(UNICEF, 2001). 

Generally, mild to moderate levels of anemia found 

to be prevalent among one third of young Egyptian 

children & adolescents according to WHO 

epidemiological criteria (WHO, 1995). Anemia and 

malnutrition showed a significant adverse impact on both 

mental and physical development (WHO, 2001 and El-

Zanaty & way, 2001). WHO (2008) reported that anemia 

is a public health problem that affects populations in 

both rich and poor countries. 

There are no official or reliable statistics on the 

problem of street children in Egypt. The closest indicator 

is therefore the number of children arrested of the 42, 

505 children arrested in 2001. with regard to the age of 

street children, random NGO sample suggest that 13 

years was the average. A quarter of them was believed to 

be less than 12 years old, with two – third between 13 

and 16 years old and only 10% over 17 (NCCM, 2004). 

In recent years, the attention to the street children 

phenomenon has also increased, partly due to 

declarations from the national Council of Childhood and 

Motherhood (NCCM) under the auspice of the First 

Lady Susan Mubarak. A ‘National Strategy to Protect, 

Integrate and Rehabilitate street Children’ was also 

launched by the NCCM in March 2003. “Vulnerable to 

delinquency” this hinders are the work of NGOs by 

preventing them from reaching drop in centers for 

rehabilitation. The homeless children would need the 

protection and assistance rather than punishment 

(UNICEF, 2003). 

Since there are very limited studies focused on 

physical and psychological development of such group. 

Therefore, this study was conducted to assess 

anthropometric measurements, intelligence quotients 

(IQ) and some hematological indices as in one of the 

rehabilitation centers. 

MATERIALS AND METHODS 

The present study included a sample of fifty male 

adolescents residents, of Dar El-Tarbia in Giza aged 12-

16 years, who had spent time on the street before being 

institutionalized. Over a period of one year data were 

collected through personal interview with each subject to 

fill a specially designed questionnaire sheet including: 

The anthropometric measurements including weigh, 

height, & body mass index (BMI) were assessed 

according to Lee & Nieman (2003). 

According to WHO (1995b) the percentile ranking for 

height/age & weight/age was evaluated as follows: 
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- Normal height/age or weight/age: height or weight 

within 5
th

 - 95
th

 percentile. 

- Stunted or under weight: height or weight being less 

than 5
th

 percentile. 

- Over weight or over height: height or weight exceeding 

or equal 95
th

 percentile. 

According to Dennis (2001) BMI, was evaluated as 

follows: 

- Normal BM: BMI value at 5
th

 - < 85
th

 percentile. 

- Under weight: BMI value being less than 5
th

 percentile. 

- Over weight: weight exceeding or equal 95
th

 

percentile. 

Hematological study: For each case, a venous blood 

sample was withdrawn for the analysis of blood 

hemoglobin concentration (Hb) according to the 

procedure described by ICSh (1967), serum iron was 

determined calorimetrically as described by Ceriotti & 

Ceriotti (1980), total iron binding capacity (TIBC) was 

determined according to picardi, et al. (1972). 

Intelligent Quotient (IQ) : IQ for each case was 

assessed according to the individual test of intelligence 

described by Saleh (1978). 

Statistical analysis: Data was statistically analyzed 

according to Rajagopalan (2006) by using SPSS 

software program Version 11. 

RESULTS AND DISCUSSION 

Data in table (1) demonstrated the mean IQs scores 

of adolescents under study according to their ages. Form 

this table, it could be noticed  that adolescents at 

different ages (13-16 years) had mean IQs scores within 

the average level, while those at age 12 years had means 

IQs close to the average. The mean and standard 

deviation of IQs scores for all subjects under study was 

95.28+ 15.02, close to the norm for this test and IQs 

ranged from 71 to 137. In this respect, El-Kherbawy 

(2004) reported that the mean  and  SD  of  IQs  scores

Table 1. Mean + SD, median and range of IQ, Hb, height and Wight of adolescents. 
Age            (Years) IQ 

(Score) 
HB 

(g/dl) 
Height 
(cm) 

Weight 
(kg) BMI 

12.00            Mean 
                        N 
             Std.Devitation 
                   Median 
                 Minimum 
                 Maximum 

89.00 
6 

7.746 
90.00 

74 
95 

11.65 
6 

.65320 
11.7000 

10.50 
12.10 

139.5 
6 

3.14643 
139.0000 

135.00 
144.0 

36.00 
6 

3.16228 
35.50000 

32.00 
41.00 

18.47 
6 

0.98056 
18.6450 

16.80 
19.77 

13.00            Mean 
                        N 
             Std.Devitation 
                   Median 
                 Minimum 
                 Maximum 

92.22 
9 

12.833 
91.00 

74 
115 

11.21 
9 

1.07987 
11.7000 

9.80 
12.50 

144.22 
9 

4.08588 
145.0000 

137.00 
150 

38.66 
9 

3.77492 
40.0000 

34.00 
44.00 

18.58 
9 

1.58246 
18.6700 

16.17 
20.54 

14.00             Mean 
                         N 
             Std.Devitation 
                   Median 
                 Minimum 
                 Maximum 

96.67 
21 

16.228 
90.00 

71 
123 

11.87 
21 

.84270 
12.1000 

9.00 
13.20 

145.61 
21 

4.63116 
146.00 
136.00 
157.00 

39.71 
21 

5.44190 
41.00 
30.00 
52.00 

18.65 
21 

1.65122 
18.8100 

15.73 
21.29 

15.00            Mean 
                        N 
             Std.Devitation 
                   Median 
                 Minimum 
                 Maximum 

101.83 
6 

21.619 
98.5 
77 

137 

12.15 
6 

.86891 
11.95 
11.30 
13.20 

151.00 
6 

7.37564 
150.00 
142.00 
164.00 

42.16 
6 

4.66548 
41.50 
35.00 
49.00 

18.54 
6 

2.19794 
18.72 
15.24 
21.78 

16.00            Mean 
                        N 
             Std.Devitation 
                   Median 
                   Minimum 

94.88 
8 

13.163 
90.00 

83 

12.53 
8 

1.81575 
11.9500 

11.30 

149.37 
8 

4.27409 
149.5000 

143.00 

45.12 
8 

12.26420 
41.50000 

36.00 

20.18 
8 

5.26824 
17.7700 

16.85 
            Maximum 122 16.50 156.00 73.00 32.44 
Total            Mean 
                        N 
             Std.Devitation 
                   Median 
                 Minimum 
                 Maximum 

95.28 
50 

15.020 
90.00 

71 
137 

11.85 
50 

1.11578 
12.0500 

9.00 
16.5 

145.88 
50 

5.60117 
146.0000 

135.00 
164.00 

40.24 
50 

6.80204 
40.5000 

30.00 
73.00 

18.8500 
50 

2.53527 
18.6650 

15.24 
32.44 
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of urban Egyptian school students aging 4 to < 15 years 

old, were 104.05+  24 and 93.26 + 18.23 for normal and 

anemic children, respectively. 

Data in the same table also illustrate means of 

hemoglobin concentration (Hb). Hemoglobin more than 

12 g/dl was observed for the ages of 15 and 16 years 

old. However, adolescents at ages 12. 13 and 14 years 

old had Hb means slightly lower than 12 g/dl that ranged  

from 11.2-11.8 g/dl. The mean Hb level for the sample 

was 11.85 + 1.11 g/dl. Blood Hb ranged from 9-16.5 

g/dl. It could be also noted that the minimum Hb level 

was 9.00 g/dl at the age of 14 years. The results 

obtained were relatively close to reference Hb value. As 

the Hb concentration ranged 9-16.5 g/dl, none of the 

adolescents suffered from severe anemia. These results 

are in the same line with those reported by WHO 

(1995a), which showed that most of the young Egyptian 

adolescents suffered from mild to moderate level of 

anemia according to WHO epidemiological criteria. 

F test revealed no significant difference between 

each of IQs scores and Hb levels at different ages, as F 

= 0.669 and 1.817, respectively. 

Regarding means of weights and heights for 

adolescents under study Table (1) showed that, weights 

& heights means were increased ascendingly according 

to their ages. The means of heights were (139.5, 144.2, 

145.6, 151.0 & 149.4) and the means of weights were 

(36.0, 38.6, 39.7, 42.1 & 45.1) at ages 12-16 years, 

respectively. 

F test showed a highly significant difference 

between mean heights of the adolescents at different 

ages. I-Iowever, these differences were not significant 

between mean weights at different ages as F=3.556 & 

2.298, in the same respective order. 

In this respect, the National survey in Egypt on 

adolescents aging 10-19 years old over a period of one 

year 1997-1998, El-sahn, (2002) reported that the mean 

 height for boys aging 12, 13, 14, 15 and 16 I years old 

were 143.2, 150.9, 156.4, 160.5 and 166.5 cm. 

respectively. While, the mean weights accounted to 36.8, 

42.2, 47-6, 52.3 and 59.2 kg in the same order. 

The obtained results of means of the homeless the 

adolescents under study showed lower value of heights 

& weights compared to those of the National survey on 

adolescents at the same ages. Meanwhile, these values as 

well as those obtained of the above mentioned National 

survey were lower than the standard according to the 

same used reference (WHOb, 1995). 

Concerning means of BMI for the adolescents under 

study, Table (1) showed relatively close BMI means for 

the adolescents at the different ages except at 16 years 

old. The adolescents at 13 years old had similar mean 

value of BMI reference (WI·IOb. 1995). In addition the 

adolescents at age 16 years had mean of BMI (20.18) 

nearly close to the reference value. Adolescents at ages 

14 & 15 years old had lower BMI means than the 

standards being (18.65 & 18.54), respectively. On the 

contrary, adolescents at the 12 years old had BMI mean 

that slightly above the reference value (18.47). the 

reference value for BMI means were 17.87, 19.22, 19.92 

and 20.63 of the adolescents aging 12, 14, 15 and 16 

years old, respectively. 

F test showed no significant differences between 

means of BMI at different ages for the adolescents under 

study. In this concern, El-Sahn, (2002) reported that the 

means of weights heights and BMI for the adolescents 

increased ascendingly according to their ages. 

Table (2) showed that about two third of the case 

(68%) were considered stunted. While about one third of 

them were within normal heights. Most of the stunted 

adolescents belonged to 14, 15 & 16 years old. On the 

other hand, these percentages decreased to be 2 and 4% 

in 12 and 13 years old in respective order. Thus, the 

majority of normal height cases were found in these 

ages. It could be also noted that none of the adolescents 

under study showed above normal height. 

Table 2. Male adolescent’s distribution according to their height / age 

Age (Year) 

Height / age 
Stunted 

(<5
th

) 
Normal 
(5-95

th
) 

Above Normal 
Height (>95

th
) Total 

No % No % No % No % 
12 1 2 5 10 ---- ---- 6 12 
13 2 4 7 14 ---- ---- 9 18 
14 18 36 3 6 ---- ---- 21 42 
15 5 10 1 2 ---- ---- 6 12 
16 8 16 ---- ---- ---- ---- 8 16 

Total 34 68 16 32 ---- ---- 50 100 
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In this concern, the nutrition status assessment of 

preparatory school children in Ismalia Governorate by 

Abd El-Ghany (1998) revealed that 25% of the boys 

were stunted. While Baba et al (1991) found that 38% of 

public school children were stunted, while only 10.55% 

of private school children were so stigmatized, Stunting 

is the result of chronic under nutrition over a long period 

of time [Egypt Demographic & Health Survey (EDHS), 

1992]. The height for age indicator reveals long 

standing under nutrition that needs a long time to be 

corrected 

From table (3), it is obvious that all adolescents at 

ages 12 and 13 years old were within normal weight 

/age. Most of these cases with normal weight /age were 

at 14 years old. However, all the cases having under 

weight/ age were seen at the ages of 14, 15 and 16 years. 

The weight for age indicator is much more sensitive 

to the current status of nutrition. It seems that 

adolescents had been subjected to a long standing 

malnutrition that might have been partially corrected by 

the ongoing rehabilitation center feeding program. 

In this respect, Aly (1996) examining school 

children in Giza Governorate found that none of her 

cases suffered from under nutrition. However, Soliman 

(1994) reported that 3.2% of the sample demonstrated 

the prevalence of under nutrition. While, this percent 

was 11%for boys in preparatory school in Ismailia 

Governorate (Abd El-Ghany, 1998). 

From table (4) and Fig (1) it could be noticed that 

the majority of adolescents under study (84%) had 

normal BMI. While, 14% of them were blow the normal 

BMI and only one case considered obese, representing 

2%. In addition, data demonstrated that all the young 

adolescents aged 12 and 13 years old had normal BMI. 

The very small minority of adolescents (14-16 years old) 

showed lower BMI compared to their counterparts with 

normal BMI. None of them could be considered at risk 

of obesity (over weight). Such findings might be 

ascribed to affect of devoted nutrition and physical care 

to the adolescents in the rehabilitation center. 

From table (5) and Fig (2) it could be noticed that 

fifth of adolescents sample (20%) had above average and 

superior levels of IQs score. While, 46% of the 

adolescents had IQs scores within the average level. 

However, 34% of them showed IQ score below the 

average. UNICEF (2001) reported that children resident 

of governmental institutions have a higher degree of 

psychosocial adjustment than those children who reside 

on the street. Such findings draw attention to the 

importance of children’s rehabilitation in Governmental 

care centers and its role in adjusting the psychosocial 

status of homeless children. 

Table 3. Male adolescent’s distribution according to their Weight/age 

Age (Year) 

Weight / age 
Under weight 

(<5
th

) 
Normal 
(5-95

th
) 

Over weight 
(>95

th
) Total 

No % No % No % No % 
12 ---- ---- 6 12 ---- ---- 6 12 
13 ---- ---- 9 18 ---- ---- 9 18 
14 8 16 13 26 ---- ---- 21 42 
15 4 8 2 4 ---- ---- 6 12 
16 5 10 3 6 ---- ---- 8 16 

Total 17 34 33 66 ---- ---- 50 100 
Data also demonstrated that none of the adolescents under study at the different ages exceeded the normal weight / age. 

Table 4. Male adolescent's distribution according to their age and body mass inbox (BMI) 

  ِAge 

Body mass inbox(BMI) 

Blow Normal 

(<5
th

) 

Blow Normal 

(5
th

 > 85
th

) 

At risk of obesity 

(85-> 95
th

) 

Obese 

(  < 95
th

) 
Total 

No % No % No % No % No % 

12 ---- ---- 6 12 ---- ---- ......... ........ 6 12 

13 ---- ---- 9 18 ---- ---- ......... ........ 9 18 

14 4 8 17 34 ---- ---- ......... ........ 21 42 

15 1 2 5 10 ---- ---- ......... ........ 6 12 

16 2 4 5 10 ---- ---- 1 2 8 16 

Total 7 14 42 84 ---- ---- 1 2 50 100 
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Table 5.  Male adolescent's distribution according to their intelligence quotients 
Grades of I.Q test No % 

Below average (70-89) 17 34 

Average (90-110) 23 46 

Above Average (111-120) 6 12 

Superior 4 8 

Total 50 100 

 

 

 

 

 

 

 

 

 

 

Figure 1. Adolescents distribution according to their BMI 

 

 

 

 

 

 

 

 

 

 

Figure 2. Adolescents distribution according to their IQs

Data in table (6) and Fig (3) revealed that nearly 

half of the cases had hemoglobin (Hb) levels less than 

12g /dl. While, the level of Hb for the remaining cases 

were < 12g/dl. The mean Hb level was 11.85+ 1.11 g/dl. 

Blood hemoglobin concentration ranged from 9 to 16.5 

g/dl. 

The mean Hb level was relatively close to the mean 

hemoglobin Concentration for Costarican adolescents 

aged (10-16) years old which .12+ 1.0 g/dl was .The 

result in this study also revealed high prevalence of 

anemia (57%) in the adolescent (Monge –Rojas et 

al,2005) 

Data in table (6) also illustrate mean and standard 

deviation of total iron binding capacity (TIBC) and 

Serum iron .the mean value of TIBC for adolescents and 

the mean value of serum iron were within- normal range 

.IT could be also noticed from table (6) that the majority 

of adolescents (90 and 94%) had normal levels of TIBC 

and serum iron , respectively .While a small percent of 

them (8 and 2%) had below normal levels of TICB and 

serum iron in respective order .Meanwhile, a very 

limited number of them (one case) representing 2% had 

TIBC above 4.2 mg/L and 2 cases of them (4%) showed 

serum iron level exceeding 1.6mg/L. The ranges were 

0.4-4.8 mg/L for TIBC and 0.4-2.6mg/L for serum iron. 

Concerning correlation coefficients among some 

variable (Hb, age time o residence in care center and 

serum iron) were illustrated in table (7).  There are 

significant correlation between Hb and each of age and 

time of residence (P >0.05). However, serum iron was 

highly significantly correlated with Hb (P >  0.01) and 

significantly correlated with the time of residence in care 

center (P > 0.05). 
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Table 6. Male adolescent's distribution according to hematological indices 
Item No % 

1) Hemoglobin (g/dl) 

> 12 

 <12 

 

24 

26 

 

48 

52 

     Total 50 100 

    Mean + SD 11.85+ 
      Range 9-16.50 

2) Total iron binding Capacity (mg/L)  

>     2.5 4 8 

    Normal (2.5- 4.2) 45 90 

<      4.2 1 2 

      Total 50 100 

      Mean + SD 3.02+0.60 

      Range 0.4 - 4.8 

3)  Serum iron (mg/ L)   

>    0.6 1 2 

  Normal (.06-1.6) 47 94 

<   1.6 2 4 

    Total 50 100 

    Mean + SD 1.18 + 0.35 

    Range 0.4- 2.6 

Table 7. Correlation coefficient among some variables 

 HB IQ AGE Time of residence in care center Serum iron 

HB      
IQ -.020     

AGE .333* .153    
Time of residence in care center .311* .104 .191   

Serum  iron .368** .186 .055 .312*  
TIBC -.131 -.156 .210 -.088 -.202 

* Correlation is significant at the 0.05 level 

** Correlation is Significant at the 0.01 level 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Adolescents distribution according to hemoglobin concentration (g/dl) 
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Concerning the relationship between Hb 

concentration and age, Al -Sharbitti et al. (2003) showed 

that age was significantly correlated with Hb 

concentration of male adolescents two distinct socio – 

economic areas.  

The correlation between the time of residence and 

each of Hb and serum iron revealed the importance of 

residence in rehabilitation care center  as both health 

and nutrition would be provided to the adolescents the 

longer time of residence the better serum iron and Hb 

level were observed . 
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 امللخص العريب

 حمافظة اجليزة -املقاييس األنثربومرتية ومؤشرات الدم وحاصل الذكاء لدى املراهقني بدار الرتبية
غااة دمحمى إبراهيم اخلراب ى

/ لةةةوز العمةةةرا  ا/ الطةةةوة)لقةةةد ق يقيةةةيم املقةةةاييو اذةار بوم يةةةة 
أى النقةةةةاىت الةةةة  ق ) حاصةةةةذ الةةةةةكاء ( العمةةةةر  ماشةةةةر كتاةةةةة ا سةةةةم
        بعةةةةةةةةت املاشةةةةةةةةرات املتعاقةةةةةةةةة ابلةةةةةةةةد ( إحرازهةةةةةةةةا   أختبةةةةةةةةار الةةةةةةةةةكاء

اهليموجاةةةةوبن  إطةةةةاس ياىةةةةة احةةةةتيعاد احلديةةةةد  معةةةةدة احلديةةةةد   )
" ابلنسبة لعدا مخسن من املةراهقن الةةكور املقيمةن   ( مصذ الد 
  ا يةةةبة  هةةةى إحةةةدى مراكةةةب إ،ةةةااة الت هيةةةذا  الةةةةين " اار ال بيةةةة 

 .حنة 81  82ي ا ح أ،مارهم ما بن 
( %11) ىةد أ حةةحل الدراحةةة أ  حةواس ذااةةى هةةة  احلةةا ت 

مةنهم أىةذ  %93فبينما كا  ( . التقب )كاةل يعاىن من ىصر القامة 
من الةوز  الطبيعةى ابلنسةبة لاعمةر ا فةد  أحةدا مةن هةا ء املةراهقن   

/ العمةةةر أ  الةةةةوز / يكةةةن أكاةةةر مةةةن املعةةةدة الطبيعةةةى ابلنسةةةبة الطةةةوة
منظمة الصحة العاملية )"العمر ايبقا لامرجعية القياحية ال   حعتها 

 (.8771،ا 

  كةةةةاةو ( %13)كمةةةا أ  أغابيةةةةة املةةةةراهقن موحةةةةو  الدراحةةةةة 
 فيمةا يتعاةب بدرجةة يركيةب .احلد ا الطبيعية ابلنسبة ملاشةر كتاةة ا سةم

اهليموجاةةوبن ابلةةد ا فقةةةد كاةةةل النتةةةامص الةة  ق التوصةةةذ إليهةةا ىريبةةةة 
متوحةةة  )ةسةةةبيا مةةةن املرجعيةةةة القياحةةةية لقيمةةةة اهليموجاةةةوبن   الةةةد  

 كةةةةةةةا  معظةةةةةةةم (.ايسةةةةةةةياي / جةةةةةةةرا 88.1= مسةةةةةةةتوى اهليموجاةةةةةةةوبن
لةةديهم معةةد ت يبيعيةةة مةةن إطةةاس ياىةةة ( %73  %70)املةةراهقن

 ىةةةد  . احةةةتيعاد احلديةةةد  معةةةدة احلديةةةد   مصةةةذ الةةةد  ،اةةةى التةةةواس
 +ابحنةةةةراي معيةةةةارى ىةةةةدر   71.21كةةةةا  متوحةةةة  حاصةةةةذ الةةةةةكاء 

 هةةةو مةةةةا يعتةةةةا ىريبةةةا مةةةةن املعةةةةدة الطبيعةةةى  ختبةةةةار الةةةةةكاء 81.02
دة  لةةةةوحو  جةةةةوا ، ىةةةةات وات ا لةةةةة معنويةةةةة بةةةةن مةةةة.املسةةةةت د  

إإلىامة   مركب إ،ااة الت هيذ  بن كذ من ارجة يركيةب اهليموجاةوبن 
 . معدة احلديد   مصذ الد 

     
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 

 

 

 
 
 


