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Bisphenol A (BPA) is an endocrine disrupting chemical widely used for the production of polycarbonate 
plastics. Objective: To outline the profile of urinary BPA in a sample of Egyptian children and 
adolescents and to explore the effect of age, sex and social background on the levels of urinary BPA. 
Method: A cross-sectional study was conducted including 210 children aged 2−16 years. Urinary 
concentrations of total BPA, conjugated and unconjugated forms were determined using high 
performance liquid chromatography. BPA concentration was adjusted to urinary creatinine 
concentration. Results: BPA was detected in 73.7% of urine samples. Total urinary bisphenol A 
concentration ranged from 0.3 to 18.9 ng/ml. The majority of children (81.4%) had levels less than 1.3 
ng/ml. The mean Log BPA/gm creatinine was 1.29+2.09 ug BPA/gm creatinine. Younger children had 
higher geometric means than older children and adolescents (3.153±0.591ug/gm creatinine vs 
2.550±0.521ug/gm creatinine, p<0.001). No gender effect was observed. A significant highest level of 
urinary Log BPA concentrations/ g creatinine was detected in high social class children. Conclusions: 
Levels of urinary BPA as indicators of exposure in Egyptian children and adolescents look much less 
than that of developed countries. Children less than 6 years old and those belonging to high social 
classes have the highest levels. These results provide a preliminary step for BPA exposure assessment 
and defining the most vulnerable groups 
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INTRODUCTION 

Bisphenol A is one of the chemicals that has 
great effect on the endocrine functions. It is now 
considered as a public health problem because of 
the widely-exposed humans to it. It is used in the 
industry of plastics used in toys, spoons, food 
bags and many of infants and children utensils 
(Aliprandini et al., 2011; Becker et al., 2010; Sajiki 
et al., 2010). It is widely used also in many 
household utensils, cell phones, dental materials 

as well as receipts, books and magazines (Geens 
et al., 2012; Vandenberg et al., 2010). Foods and 
environment can be contaminated by the leach of 
BPA from all these products (Liao and Kannan, 
2013; Liao and Kannan, 2014; Munguia-Lopez et 
al., 2005).  

Some health hazards may be caused by 
exposure to BPA such as obesity, insulin resistant 
diabetes, breast and prostate cancer and some 
neurobehavioral disorders (Lang et al., 2008; 
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Braun et al., 2011a; Meeker et al., 2011). 
Because children are so sensitive during their 
development, so any low dose of exposure to 
BPA may lead to irreversible developmental 
effects (Ryan et al., 2006).  

Over 90% of children in many countries in 
Europe, United States, Australia and Asia, are 
exposed to BPA according to International bio-
monitoring studies (Becker et al., 2009; Bushnik et 
al., 2010; Casas et al., 2013; Frederiksen et al., 
2013; Calafat et al., 2008; Heffernan et al., 2013; 
Li et al., 2013; Ha et al., 2014). Worldwide it was 
found that urinary BPA concentrations are higher 
in children which means that they are the most 
exposed group of general population, through 
their development pathway (vom Saal et al., 2007; 
Vandenberg et al., 2011).  

Urinary levels of BPA may be a good measure 
of BPA daily exposure (Geens et al., 2012). This 
is because it has a short terminal half-life of 3–6 
hours (Völkel et al., 2002). It was found that the 
glucuronide conjugates of BPA are excreted 
within 24 hours (Kurebayashi et al., 2002). On this 
basis, we investigated the exposure of Egyptian 
children to BPA by estimation of BPA 
concentration in spot urine samples.  

The purpose of this study is to recognize 
exposure of Egyptian children to Bisphenol-A; 
through measuring concentration of BPA and its 
metabolites in urine and to explore the effect of 
age, sex and social background on the levels of 
urinary BPA. 
 
MATERIALS AND METHODS 

Study Population and Site of the Study   
A random sample of apparently healthy 

children aged 2-16 years were asked to 
participate in this cross- sectional study during the 
period from October 2013 to December 2015. The 
participants were recruited randomly from the 
public schools and private nurseries adjacent to 
the National Research Center, El-Dokki district; 
Giza governorate. The study has been carried out 
in accordance with The Code of Ethics of the 
World Medical Association (Declaration of 
Helsinki) (World Medical Association, 2013). 

Ethical approvals 
Ethical Approvals were obtained from The 

Medical Research Ethical Committee of the 
National Research Center (NRC), the Egyptian 
Ministry of Education and the directors of schools 
and nurseries in El-Dokki district, Giza 
Governorate. Written informed consents were 

obtained from parents or children 12 years or 
older.  
Children with history of liver diseases, renal 
diseases, thyroid disorders, endocrinal or genetic 
obesity and children whose parents or guardians 
refuse to participate were excluded.  

Determination of Socioeconomic Level  
Parents filled out a questionnaire included 

socio-demographic data and children’s medical 
history.  
According to the Egyptian economic scale of the 
family which depends on parental education and 
occupation (El-Shakhs, 2013) the socioeconomic 
standard was determined.  

Laboratory Investigations  
Urine samples were collected from 210 

children as spot morning sample and stored at -70 
until assays.  

Estimation of urinary BPA concentration 
The concentration of total (free and 

conjugated) species of urinary BPA was 
determined by HPLC, Agilent technologies 1100 
series, equipped with a quaternary pump (G131A 
model), according to the method described by  
Alkaranfilly et al.,( 2015) and modified by Mohsen 
et al., ( 2018).   Briefly, urine sample (500 mL) 
was buffered with 30 mL of 2.0 M sodium acetate 
buffer (pH 5.0) and hydrolyzed enzymatically with 
β- glucuronidase/sulfatase (4.414/168 U/mL) for 3 
hours at 37°C in a shaking water bath. After 
hydrolysis, 100 mL of 2 N hydrochloric acid was 
added, and the hydrolysate was extracted once 
with 5 mL of ethyl acetate. After centrifugation, 
4mL of supernatant was transferred to a new tube 
and evaporated with N2 gas stream. The residue 
was dissolved with 400 ul  of  acetonitrile / water 
(60/40 ) v/v  ; 40 ul of the solution was then 
injected onto HPLC.  

The same procedure without β- 
glucuronidase/sulfatase was carried out in parallel 
to measure the unconjugated BPA (free BPA). 
The concentration of conjugated BPA was 
calculated by subtracting the amount of free BPA 
from the total BPA. 

Estimation of BPA was carried out by 
reversed phase HPLC column (150×4.6, particle 
size 5 μm)  and  mobile phase consisted of tetra 
hydrofuran/water/acetonitrile mixture 
(17.5/65/17.5) v/v  with flow rate 1.5 ml/min and 
florescent detector was set at 275 and 300 ( 
excitation and emission ). Serial dilutions of 
standards were injected onto HPLC and their 
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peak areas were determined. A linear standard 
curve was constructed by plotting peak areas 
versus the corresponding concentrations. The 
concentration in samples was obtained from the 
standard curve. 

Determination of Creatinine in urine  
Urinary creatinine levels were measured by 

kinetic kit according to the method of Bartles, 
1972.  

 STATISTICAL ANALYSIS  
Data were analyzed using Statistical Program 

for Social Science (SPSS) version 18.0. The BPA 
concentration was adjusted to the urinary 
creatinine concentration to correct for the urine 
volume (Barr et al., 2005). The concentrations of 
free BPA, total BPA, and conjugated BPA are 
expressed in micrograms of BPA per gram of 
creatinine.  

Urinary BPA/creatinine levels were log-
transformed to improve normality of the 
distribution. The main exposure of interest, urinary 
BPA, was categorized into quartiles (<1.3 ng/mL, 
1.3–< 2.6 ng/mL, 2.6–4.9ng/mL, >4.9 ng/mL) and 
also analyzed as a continuous variable, after log 
transformation.  

Univariate statistics, including arithmetic 
mean, geometric mean (GM), range for BPA 
measurements and median for creatinine-adjusted 
and unadjusted BPA concentration were 
calculated. Independent samples t-test was used 
to compare urinary BPA concentrations in all 
forms between boys and girls. Pearson correlation 
analyses were conducted to assess the 
association between Log BPA/ gm of creatinine 
and age of children and the association between 
log-transformed unadjusted urinary BPA 
concentrations with individual covariates. ANOVA 
and post-Hoc tests were done to compare urinary 
BPA concentration in different age groups and 
social class groups. P-value was considered 
significant when p<0.05 and was considered 
highly significant when p<0.001. 
 
RESULTS  

Table (1) shows the characteristics of the 
studied sample and the number and percent of 
subjects in different quartiles of urinary BPA 
concentrations. The majority of our sample 
(81.4%) lies in the first quartile (BPA < 1.3 ng/ml). 
Only 2.4% of subjects had BPA concentrations 
above 4.9 ng/ml. Different types of urinary BPA 
concentration in all studied subjects and in each 
gender were shown in table (2). It shows the 

concentrations of BPA, its metabolites 
(conjugated and unconjugated forms) and the 
adjusted BPA levels to the urinary creatinine 
concentration. Arithmetic and geometric means 
and the median of each form are presented for the 
whole sample and for boys and girls separately. 
Independent samples t-test revealed no significant 
differences between boys’ and girls’ urinary 
concentrations in all forms of BPA (P> 0.05)  
 
Table (1): Characteristics of the studied 
sample 
 

Parameter Number Percentage 

Age   

2 - <6 years 42 20.00 

6 - < 12 years 79 37.62 

12- 16 years 89 42.38 

Sex   

Boys 123 58.60 

Girls 87 41.40 

Social class   

Low 45 21.50 

Middle 86 41.10 

High 79 37.40 

Quartiles of urinary BPA 
concentrations(ng/ml) 

  

<1.3 171 81.40 

1.3 - < 2.6 20 9.50 

2.6 - 4.9 14 6.70 

> 4.9 5 2.40 

 
Figure (1) shows that the highest mean of Log 
urinary BPA/gm creatinine was detected in the 
youngest age group (from 2 years to less than 
6 years).   

Table (3) and (4) and Figure (1) show the 
comparison between means of different types of 
urinary BPA according to age groups. Lowest age 
group (2-< 6 years) had significant higher values 
of urinary BPA than older age groups in most of 
the forms of BPA (p < 0.05).  

Figure (2) shows highly significant negative 
association between Log BPA/ gm of creatinine 
and age of children (r = -0.312, p< 0.001). 

On comparing log urinary BPA/g creatinine in 
different social classes, it was found that children 
belonging to high social class had the highest 
significant level while the lowest level was 
observed in children of middle social class(P < 0 
.05) (Table 5 and Figure 3). 
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Table (2): Urinary BPA concentrations of the whole sample and of each gender   
Parameter  Total BPA  

(ng/ml of urine)  
Conjugated BPA  
(ng/ml of urine)  

Unconjugated BPA  
(ng/ml of urine)  

Log BPA ug/ gm 
creatinine  

Total sample  
      AM(SD)  

  
1.29(2.09)  

  
0.65(1.15)  

  
0.65(1.41)  

  
2.64(0.55)  

      Median  0.67  0.30  0.24  2.62  

     GM  0.68  0.40  0.28  2.59  

Girls  
     AM(SD)  

  
1.10(1.48)  

  
0.63 (1.22)  

  
0.48 (0.55)  

  
2.64 (0.49)  

     Median  0.68  0.33  0.22  2.66  

     GM  0.68  0.29  0.28  2.59  

Boys  
     AM(SD)  

  
1.43 (2.45)  

  
0.66 (1.10)  

  
0.775 (1.80)  

  
2.65 (0.59)  

     Median  0.64  0.28  0.270  2.60  

     GM  0.68  0.39  0.29  2.59  

t-test*  1.063  0.173  1.502  0.092  

p-value  0.290  0.863  0.136  0.927  

 
*P < 0.05 is significant  
AM: Arithmetic mean  
GM: Geometric mean  
* Independent samples T-test between boys’ and girls’ urinary concentrations of all forms of BPA 

 
Table (3): Comparison of urinary BPA concentrations according to age  

 

Parameter 

1st age group 
(2 - < 6yrs) 

N=42 
Mean (SD) 

2nd age group 
(6 -12yrs) 

N=79 
Mean (SD) 

3rd age group 
(12-16 yrs.) 

N=89 
Mean (SD) 

F p-value 

Total BPA 2.55 (4.63) 0.92 (1.03) 1.39 (1.94) 4.510 0.012* 

Conjugated BPA 0.94 (1.10) 0.42 (0.53) 0.85 (1.57) 3.094 0.048* 

Unconjugated BPA 1.68 (3.87) 0.49 (0.68) 0.57 (0.69) 5.367 0.006* 

Log BPA/g 
creatinine 

3.15 (0.59) 2.63 (0.51) 2.55 (0.52) 8.119 <0.001* 

 
*P < 0.05 is significant 

 
Table (4): Mean differences of urinary BPA concentrations between different age groups (Post Hoc 

Tests)  

Dependent Variable (I) Age category (J) Age category 
Mean 

Difference(I-J) 
Std. Error Sig. 

Total BPA 

2yrs. - < 6yrs 6 yrs. - 12yrs 1.634923 .553307 0.004* 

6 yrs. - 12yrs 12-16 yrs. -.473389 .340391 0.166 

12-16 yrs. 2yrs. - < 6yrs -.161534 .556857 0.039* 

Conjugated BPA 

2yrs. - < 6yrs 6 yrs. - 12yrs .522691 .315042 0.049* 

6 yrs. - 12yrs 12-16 yrs. -.427616 .189741 0.765 

12-16 yrs. 2yrs. - < 6yrs -.095075- .317382 0.026* 

Unconjugated BPA 

2yrs. - < 6yrs 6 yrs. - 12yrs 1.197153 .371952 0.002* 

6 yrs. - 12yrs 12-16 yrs. -.084462 .229666 0.714 

12-16 yrs. 2yrs. - < 6yrs -.112692 .374854 0.003* 

Log BPA/g creatinine 

2yrs. - < 6yrs 6 yrs. - 12yrs. .52423 .14876 0.001* 

6 yrs. - 12yrs 12-16 yrs. .07909 .09042 0.383 

12-16 yrs. 2yrs. - < 6yrs -.60332 .15058 <0.001* 

*. P < 0.05 is significant 
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Table (5): Mean differences of Log BPA concentrations/ g creatinine between different social classes (Post 

Hoc Tests)  

Dependent 
Variable 

(I)Social 
class 

(J) Social 
class 

Mean difference (I-J) Std. Error Sig. 

Log BPA/g 
creatinine 

 

Low social 
class 

Middle social 
class 

.1657 .1104 .136 

Low social 
class 

High social 
class 

-.1820 .1129 .109 

Middle 
social class 

High social 
class 

-.3477 0.09509 <0.001* 

 
*P < 0.05 is significant 
 

 
 

Figure (1) Mean Log urinary BPA concentrations/g creatinine in different age groups  
 

 

 
 

Figure (2) Correlation of age in years with Log BPA/gm creatinine 
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Figure (3) Mean Log urinary BPA concentrations/g creatinine in different social classes 
 
 
DISCUSSION 

 BPA is highly produced all over the world, its 
production exceeds 15 billion pounds per year 
(GVR, 2014). Its chemical nature is an estrogen 
agonist composed of two rings of phenol joined by 
a carbon. When people are exposed to this highly 
produced chemical, they will suffer of many health 
hazards in development, reproduction, metabolic 
diseases, etc. (Rochester, 2013).  

To assess the human health risks, the levels 
of unconjugated BPA are used, while the extent of 
exposure is known by total BPA assessment. For 
this reason, both free and total values are 
reported in the current study. The results of the 
present study are important as they provide 
baseline data on the concentration of BPA in a 
sample of Egyptian children  

In this study urine samples were collected 
from children and adolescents aged 2-16 years. 
The total urinary bisphenol A was measured using 
HPLC (limit of detection was 0.3 ng/mL). About 
73.7% of the examined samples had detectable 
levels of bisphenol A.  This rate of detection was 
lower than that of German children (98.7%) 
(Becker et al., 2009), Canadian (%91) (Bushnik et 
al., 2010) and American study (92.6%) (Calafat et 
al., 2008), but exceeded the Chinese rate (50%) 
(He et al., 2009).  In Egyptian children, the use of 
products containing BPA may be limited such as 
the use of canned food, medical equipment and 
thermal paper, and as a result the urinary 
concentrations of BPA may be comparatively low.  

In this study, unadjusted concentrations of 

urinary BPA ranged from 0.3 to 18.9 ng/ml, 
indicating common and diverse exposure of 
Egyptian children to BPA. The majority of children 
(81.4%) had levels less than 1.3 ng/ml of urine. 
The geometric mean and median of total BPA 
were 0.68 ng/ml and 0.67 ng/ml urine, 
respectively. These values are much lower than 
the American values.   

Total BPA content in spot urine samples were 
examined in 314 American children of 6–11 years 
as well as 715 adolescents of 12–19 years in the 
CDC study (Calafat et al., 2008). The reported 
GM concentration of the two groups was 3.6 
ng/mL urine and 3.7 ng/mL urine respectively. In 
the survey of 2011–2012, BPA was found in 
almost all urine samples taken in the United State 
and GM concentration was 1.51 ng/mL (USCDC, 
2015).    

Total BPA concentrations were found to be7.5 
ng/mL in German children 5–6 years of age 
(Volkel et al., 2005). While Becker (Becker et al., 
2009) in their study on 599 German children of 3–
14 years of age, described GM of 2.66 ng/mL, and 
the high levels were found in a group of children 
3–5 years of age with a GM, 3.55.  

Heffernan found that urinary excretion of BPA 
in Australian children was between 1.08 to 4.14 
ng/ml with GM 2.57 ± 4.66 ng/ml. (Heffernan et al., 
2013)   

In a previous Egyptian study restricted to 
premenstrual girls, the median and GM of 
unconjugated BPA concentrations was 0.7ng/mL; 
0.84ng/mL respectively (Nahar et al., 2012) which 
is slightly higher than that of females’ 

2.6263

2.4606

2.8083

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

Low social class Middle social class High social class

M
e

an
 lo

g 
B

P
A

/g
 c

re
at

in
in

e

Social classes

Mean log BPA/g creatinine in different social classes 



Youssef  et al.,                                                    Urinary Bisphenol A in Egyptian children and adolescents 

 

    Bioscience Research, 2018 volume 15(4): 3404-3414                                             3410 

 

unconjugated BPA in our study (0.22ng/ml urine 
and 0.28ng/ml urine, respectively). This may be 
attributed to different methods of assay.  

In an American study, Barr and his colleagues 
had adjusted the urinary concentrations of BPA to 
urinary creatinine concentration to compare 
between different groups exposure (Barr et al., 
2005). In the current study the geometric mean of 
the unadjusted total BPA was 0.68ng/ml urine, 
while its value after adjustment to urinary 
creatinine concentration was 2.59 ug/ gm 
creatinine.  

We should be very cautious in comparing 
measured concentrations among different 
populations, due to differences in the way of 
sampling, the sensitivity of the assays and the 
analytical methods that were used. This in 
addition to genetic and life style differences 
(Calafat et al., 2008; Yang et al., 2003; Volkel et 
al., 2005). In this study, BPA was assessed by 
high-performance liquid chromatography (HPLC) 
(limit of detection (LOD) 0.3 ng/mL). All the 
previous studies such as; the American study 
(Calafat et al., 2008), the Chinese study (He et al., 
2009) and the German study (Becker et al., 2009) 
had used different methods of high-performance 
liquid chromatography with different limits of 
detection. Again, the previous Egyptian study 
done in 2012 (Nahar et al., 2012) used a different 
technique with a different limit of detection too (0.4 
ng/mL).  

When urinary BPA concentrations were 
categorized by age, lower aged children 2-6 years 
had higher rates of detection and geometric 
means than older children and adolescents 
(3.153±0.59 vs 2.550±0.521 ug/ gm creatinine, p< 
0.001). A similar age-related trend was observed 
in German and American children (Becker et al., 
2009; Calafat et al., 2008). Again, in the study of 
94 Japanese children, the level of urinary BPA 
decreased along a five-year time from higher 
levels in the 1st grade to lower levels in the sixth 
grade (Yamano et al., 2008). In the current study, 
we found significant negative correlations 
between age and urinary BPA. Similarly, Lakind 
and Naimand (Lakind and Naimand, 2011) and 
Heffernana (Heffernana et al., 2013) found that 
BPA levels decreased with the increase of age. 
The highest median concentrations of BPA were 
found in subjects less than 19 years of age in the 
urine samples collected of 7 Asian countries 
populations (China, India, Japan, Korea, Kuwait, 
Malaysia, and Vietnam) (Zhang et al., 2011).  

The high urinary BPA levels in children 
compared to adults may be due to higher 

exposure as well as slow metabolism and 
excretion (Calafat et al., 2008). Different sources 
and pathways of exposure in children and 
adolescents may increase their exposure risk 
(Heffernana et al., 2013). Children and 
adolescents use bisphenol A containing products 
more than adults, they consume more food in their 
growing period and children’s toys and baby 
bottles are among the highly used products.   

A Concern about health effects from BPA 
exposure is strongest for children due to their 
smaller body mass and fast physical 
development, both of which expand their 
susceptibility (CERHR, 2007).   

There was diversity in range of concentrations 
of total urinary BPA in boys and girls which were 
between 0.12-18.9ng/ml and 0.1-0.11ng / ml 
urine, respectively. There wasn’t significant 
difference in geometric mean of BPA 
concentration between boys (0.68ng/ml) and girls 
(0. 68ng/ml). It was shown in many studies that 
there is no significant difference in urinary BPA 
levels between females and males (Yamano et 
al., 2008; Mahalingaiah et al., 2008; Calafat et al., 
2008; Bushnik et al., 2010; Becker et al., 2009; 
Zhang et al., 2011; Heffernana et al., 2013; Battal 
et al., 2014; Gao et al., 2016). However, in 
another study BPA levels were found to be 
significantly lower in females than males (LaKind 
and Naimand, 2011).  

There is evidence for disparity in BPA 
exposures along the socioeconomic gradient, with 
some studies in the USA (Nelson et al., 2012; 
Calafat et al., 2008), China (He et al., 2009) and 
Spain (Casas et al., 2013) reporting associations 
between urinary BPA levels and socioeconomic 
variables. Urine BPA levels in the current study 
were significantly related to social level. Mean 
differences of Log BPA concentrations/ g 
creatinine showed significant highest level in high 
social class. These findings were in agreement 
with the results of two studies from China (He et 
al., 2009) and Netherlands (Ye et al., 2008) in 
which urinary BPA concentrations were high 
among higher social level persons.   

Conversely, Calafat and Nelson showed high 
urinary BPA concentrations among people with 
low-income (Calafat et al., 2008; Nelson et al., 
2012). Meanwhile, Bushnik (Bushnik et al., 2010) 
and Heffernan (Heffernan et al., 2014) reported no 
association of BPA exposure with household 
education or household income in the Canadian 
and Australian population.  

Analysis of these findings in reference to the 
degree of development of countries can explain 
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this conflict. Socioeconomic position (SEP) may 
have an effect on dietary behaviors and the more 
use of products containing BPA (Nelson et al., 
2012). People from low-SES groups   in 
industrialized countries are more likely to 
consume more energy-dense, processed and 
canned or packaged foods (Darmon and 
Drewnowski, 2008; Monsivais and Drewnowski, 
2009) and consume fewer fresh fruits and 
vegetables (Kamphuis et al., 2006). People 
belonging to higher socioeconomic position in 
developing countries (as in Egypt) usually tend to 
frequently consume canned foods, canned soft 
drinks and bottled water and frequently use 
microwave in comparison with other people. 
Studies have demonstrated an association 
between canned food or beverage consumption 
and the amount of BPA excreted in urine (Braun 
et al., 2011b; Matsumoto et al., 2003; Casas et 
al., 2013). Heffernan attributed the lack of 
socioeconomic effect on BPA exposure among 
Australian population due to the near 
socioeconomic levels between Australians i.e. 
they have nearly consistent socioeconomic level 
in comparison to other developed countries. 
(Heffernan et al., 2014).  

To protect the public health from hazards of 
exposure to BPA, it is very important to identify 
populations at risk. High education and high social 
class in our study did not guarantee low BPA 
exposure. This goes with the results of a random 
dietary trial in which both education and given 
written guidelines to decrease BPA exposure 
were insufficient. The only way is through federal 
or industrial actions on food supply to eliminate 
this exposure (Sathyanarayana et al., 2013).  

Limitations of the study: The cross-sectional 
design didn’t allow frequent assessment of urinary 
BPA on different days and may not reflect the 
accurate exposure. The relatively small sample 
size didn’t allow results to be generalized on 
Egyptian children. These limitations are attributed 
to financial causes; due to high expensive 
biochemical analysis of BPA. However, this study 
included children of different sex, of different age 
groups from toddlers to adolescents and of 
different social classes. Thus, it provides useful 
information that can be used to guide the design 
of stronger and more powerful studies. 

CONCLUSION 
This study provided initial information on 

levels of biomarkers of BPA and outline the profile 
of exposure. BPA exposure is common and varied 
among Egyptian children and adolescents. Boys 

and girls are equally exposed. The more 
vulnerable groups are children less than 6 years 
of age and children belonging to high social 
classes. This information would be useful in taking 
precautions for the prevention of undue exposure. 
It would be beneficial to intensify such studies in 
large groups of infants and children, which are at 
higher risk for BPA exposure. Prevention of 
exposure to endocrine disrupting chemicals such 
as BPA in early periods of life, constitutes the 
basis for the avoidance of health hazards 
developed in later periods of life. 
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