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Abstract 

 

Studies have shown high prevalence of obesity among Saudi 

subjects, with the maximum prevalence among married women. 

Increasing exposure to the industrial chemicals with (endocrine-

disrupting chemicals, EDCs) such as household Chemicals 

Containing chlorine could be a factor contributing to the increased 

obesity.The study was carried out to determine the association 

between the use of household chemicals Containing chlorine and the 

prevalence of obesity among married women living in Almadinah 

Almonawarra.Cross sectional study including 1019 native healthy 

Saudi married women were randomly chosen from those attending 

20 primary health care centers in Almadinah Almonawara city. 

Anthropometric examination and full history of using chlorine 

containing chemicals were done to all subjects.There was highly 

significant correlation between females body mass index and the use 

of chlorine containing Chemicals (P=0.002).Conclusion: chronic 
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exposure to EDCs may be a contributing factor for obesity. More 

detailed studies are needed to confirm BPA as risk factor for obesity. 

 

Introduction 

 

Studies have shown high prevalence of overweight and 

obesity among Saudi subjects (Al-Nuaim, 1997). An epidemiological 

household survey among 13,177 Saudi subjects, with mean age 33 

years (15-95 years), found that there was a progressive increase of 

Body Mass Index (BMI) for male and female subjects with age, 

reaching maximum at the 5th decade. The prevalence of obesity was 

significantly higher in females than in male subjects (24% vs 16%). 

Overweight and obesity were more prevalent among illiterate, high-

income subjects who were residing in urban communities in Saudi 

Arabia (Al-Nuaim et al., 1996). The increased caloric intake and 

decreased physical activities are the major causes of this dra11matic 

increase.  However Increasing exposure to the industrial chemicals 

with endocrine-disrupting activities (endocrine-disrupting chemicals, 

EDCs) released into the environment could be another/ factor 

contributing to the increased obesity (Heindel et al,. 2003, Brantley 

et al .,2005 and Heindelet al., 2007).  

 

Endocrine disruptors are chemicals, or chemical mixtures, 

that interfere with normal hormone function. Among these chemicals 

household detergent chemicals and their byproducts such as 

polychlorinated biphenyls pen-tachlorobenzene (BPA) can easily 

vaporize, and inhaling such vapor are toxic and can induce 

substantial oxidative stress (Bronstein et al., 2010). Residual of 

(BPA) often found in chlorine-containing household cleaning (e.g., 

dishwashing and laundry detergent, and toilet cleaning solution) and 
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personal hygiene products (e.g., bar soap, body lotion, shampoo/ 

conditioner, shaving cream) could act as a source for ClxBPA ( PBA 

(formation, when gets in contact with chlorinated tap water (Dodson 

et al., 2012). A (BPA) is capable of disrupting endocrine functions 

through mimicking or blocking endogenous hormones and disrupt the 

body's normal functions (Diamanti-Kandarakis et al., 2009). 

Human’s exposure to such chemicals has been associated with 

increased triglycerides and cholesterol, impaired fasting glucose and 

diabetes (Tang-Péronard et al., 2011).  Which are capable of 

changing the body's natural weight control mechanisms thus may 

lead to obesity, exposure to BPA has already been linked to obesity 

in animal studies (Newbold et al., 2007 and Miyawaki et al., 2007). 

According to the frequent exposure of chlorine containing chemicals 

and its potential as an EDC and obesity-promoting substance, the 

goal of this study was to examine the relation of the frequent use of 

these substances and body weight status among 1019 Saudi married 

women. 

 

Methodology 

Study design: We hypothesized that chlorine-containing cleaning 

products used in household cleaning activities could be the direct 

source of BPA via the production of chlorinated BPA (ClBPA) 

derivatives therefor a cross sectional study was used.  

 

Settings:  Outpatient clinics of Ohoud hospital, the medical directory 

of Taibah University (girls section), Al-Safa hospital and 20 primary 

health care centers at Al-Mainah Al-Monawara city. 

 

Subjects: 1019 native Saudi married women were randomly chosen 

from those attending the antenatal care clinics.  
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Inclusion criteria: Willing to participate, absence of systemic 

diseases or drug intake that are known to cause obesity and all 

females should be married. 

 

The followings were done: 

Anthropometric technique: Weight and standing height were taken 

for each subject using the standard techniques and BMI for each 

volunteer was calculated. According to the World Health Organization 

(2006). The BMI <18.5 indicating underweight, the BMI above 25 

indicates that a person is overweight and the BMI above 30 that a 

person is obese. Body mass index was assessed using the criteria 

presented in table 1. 

 

Using A structured questionnaire, a face to face interview was 

done to all participants. The questionnaire included detailed open 

and closed ended questions about the frequency of use of chlorine 

and, Comparison between the grades of obesity and the frequency of 

chlorine use, data were analyzed using the chi-square test. The 

minimal level of significance set at P < 0.05.  

 

Results 

 

Characteristics of participants 

The total number of the participants in this study was 1019 

and were subjected to anthropometric measurements using the 

standard techniques. Mean age of the participants was (27.9±6.2) 

ranges from (16-50) years. 

 

Table 2 represents the distribution of the sample according to 

education level and the frequency of chlorine containing chemical 
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use There was no significant difference between the education level 

and the frequency of chlorine use. 

 

Relation between BMI and the use of chlorine containing 

chemicals 

Table 3 shows the weight status of the participants in relation 

to the frequency of chlorine use, among (1019) surveyed females; 

(28.2%) were classified as having over weight, the prevalence of 

overweight was higher among those who were using chlorine 

containing chemicals on weekly basis compared to different 

frequency of use. The overall prevalence of obesity among the 

participants was (18.8%). Obesity grade 1 was represented by 

(13.7%) of the sample with higher prevalence among those with 

weekly use (48.6%) while the prevalence of Obesity grade 2 and 3 

was higher among those who were using chlorine containing 

chemicals on daily basis (38.2%& 44.4%) compared to different 

frequency of use.  

 

Results in Table 4 demonstrates the mean of BMI of the 

females who were using chlorine containing chemicals on daily base 

and those with no use, there was a significant difference in the BMI 

between the two groups (P=0.02*) 

 

Discussion 

 

Household chlorine containing chemicals and their byproducts 

as polychlorinated biphenyls pen-tachlorobenzene and (BPA) (which 

manufactured at high volumes in household products such as 

personal care products, and surfactants household cleaners) 

(Bronstein et al., 2010) have the potential to alter the function of the 

endocrine system and consequently cause adverse health effects in 
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humans. (Vos et al., 2000).BPA has been shown to have a positive 

association with childhood obesity in epidemiological studies 

(Bhandari et al., 2013 and Trasande et al., 2012).  

 

Results of our cross sectional study indicated that the use of 

chlorine containing chemical is very common among females visiting 

outpatient clinics in primary health care centers.Among the studied 

females, the overall prevalence of overweight and obesity was 47%, 

represented by (28% over weight, 13.7% obese grade one, 3.3% 

obese grade 2 and 1.8 obese grade 3), data are clarified in table 3. 

Our findings indicated that the prevalence of obesity grade 2 and 

obesity grade 3 increases with the increased exposure to chlorine 

containing chemicals (daily use) (38.2% and 44.4%) respectively 

compared to different frequency of use. Moreover, there was a 

positive significant association between females’ body weight status 

and the use of chlorine containing chemicals (P=0.002).  

 

When referring to studies which have investigated the 

relationships between BPA concentrations and obesity indicators, the 

reported results seem to be inconsistent (Carwile et al., 2011; 

Galloway et al., 2010; Lakind  et al., 2014; Shankar et al., 2012 

and Wang et al., 2012). A cross sectional study published by (Milić 

et al., 2015) with a comparable result to our results reported that a 

high concentration of the BPA in urine of the overweight and obese 

women indicates that higher exposure to BPA could contribute to 

weight problems in women. His results were reconsidered and the 

analyzed samples were divided into two groups: normal weight 

(<24.99 BMI) and overweight/obese (≥25.00 BMI). The cross-section 

nature of the study and the size of the subgroups that were not large 

enough might have led to the inability to reach the statistical 
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significance of the correlation between the urinary BPA and the BMI. 

However numerous animal studies have demonstrated an 

association between endocrine disrupting chemicals (including BPA) 

and obesity (Vom et al., 2012). But the relationship between BPA 

exposure and obesity in humans is still unclear (Oppeneer, et al., 

2015). 

 

Another study which in agreement with our findings was 

conducted by (Wang et al., 2012) and revealed that Urine BPA levels 

were tightly related to the body mass index (BMI) in school children in 

Shanghai City, China moreover he concluded that the large amount 

of different types of EDCs affect lipid metabolism and contribute to 

the obesity epidemic. 

 

Epidemiological investigations have revealed that BPA 

exposure is tightly related to bodyweight increase and obesity 

occurrence. Proposed mechanisms through which BPA exposure can 

affect body weight were published in previous epidemiological 

studies which demonstrated that BPA acts as an endocrine disruptor 

and may have impact on metabolic processes in human organism 

which directly reflect the association between BPA and obesity and 

they as: (i) the overweight and obese children and adolescents 

(Metab et al., 2013). (ii) the BPA elevated values as a cause of 

obesity(Trasande et al., 2012 and Wang et al., 2012). It has also 

been proved that BPA as a potential synthetic estrogen disruptor can 

suppress adiponectin involved in the regulation of glucose levels as 

well as fatty acid oxidation, even at low concentration (Alonso-

Magdalena et al. 2011). 

 

On the other hand, Alonso-Magdalena et al., (2011) 

concluded that there are different effects of BPA exposure during 
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different stages of development, during adulthood, BPA exposure 

modifies insulin sensitivity and insulin release without affecting 

weight. No association was reported between urinary BPA and 

overweight or obesity in a cross-sectional analysis of Italian adults 

(Galloway et al., 2010). or an analysis of 2003–2004 NHANES 

(National Health and Nutrition Examination Survey) biomonitoring 

data of the US general population Lang, I.A., et al. 2008. It is wise to 

mention that the reverse causation is of concern due to the cross-

sectional nature of the study (Carwile et al., 2011). 

 

These results, along with previous studies, suggest that this 

association warrants further investigation, such as a longitudinal 

study that would allow for long-term exposure to be evaluated and 

confounder to be taken into the account. 

 

Limitations 

This study acknowledges some limitations. First, this was a 

cross-sectional study which was suitable for evaluating the frequent 

use of household chlorine containing chemicals, but this design limits 

the inferences that can be made because all data are collected at a 

single time-point; therefore, causation cannot be explored. Second, 

ideally, we didn’t measure urinary EDCs including BPA to assess 

levels of exposure, besides, many cases were dropped out of the 

sample due to many reasons which affect the sample size of the 

study. Furthermore, because of using questionnaires, there is the 

possibility of information bias because of a reliance on participants 

providing accurate information. 

 

 

Conclusion 
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The present study indicated that the use of household 

chlorine containing chemicals was very common among married 

women living in Almadina Almonawarra, our results revealed a 

significant association between the frequent use of such chemicals 

and the incidence of obesity and obesity grades. More Prospective 

studies that assess BPA exposure and changes in body weight, 

estrogenic activity and the potential adverse health effects in humans 

with the hormonal imbalance is needed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: Assessment criteria for body mass index (BMI) 

Underweight <18.5 
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Normal 18.5 to 24.9 

Overweight 24.9 to 29.9 

Obesity grade 1 30.0 to 34.9 

Obesity grade 2 35.0 to 39.9 

Obesity grade 3 > 40 

 

Table (2): Frequency of using chlorine containing chemicals and 

educational level 

Educational level % 
No use 

(n=) 
daily weekly monthly 

Illiterate(n=32) 3.1 10 10 10 2 

Read &write(n=59) 5.8 13 17 21 8 

Primary school(n=130) 12.8 29 30 56 15 

Preparatory (n=193) 18.9 39 51 84 19 

secondary(n=304) 29.8 64 76 127 37 

university(n=287) 28.2 70 52 132 33 

postgraduate(n=14) 1.4 5 3 3 3 

Total (n= 1019) 100 230 239 433 117 

Chi-square =16.229, P value=0.56, P≤0.05 
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Table (3): Statistical comparison of BMI characteristics between 

females with no and chlorine containing chemicals 

detailed use 

 

Chlorine use (n=1019) 

% 
Chi-square 

value 
P value No 

 use 

n        % 

Daily  

use 

n          % 

Weakly 

use 

n        % 

Monthly 

 

n         % 

BMI 

Underweight 

(N= 82) 
22   26.8 15     18.4 38      46.3 7        8.5 8.1 

34.408 .002* 

Normal 

(N= 458) 
106    23.1 86    18.8 204   44.5 62      13.6 44.9 

Overweight 

(N= 287) 
64      22.3 81    28.2 111    38.7 31     10.8 28.2 

Obese grade 

(1) (N=  140) 
29      20.7 36     25.7 68    48.6 7            5 13.7 

Obesity grade 

(2) (N= 34) 
6        17.6 13      38.2 8       23.5 7       20.7 3.3 

Obese grade 

(3) (N=  18) 
3        16.7 8       44.4 4       22.2 3       16.7 1.8 

total 1019 230 239 433 117 100%   

Chi-square =16.229, P value=0.56, P≤0.05 

 

Table (4): Statistical comparison between BMI for females with no 

and chlorine containing chemicals use on daily base 

 

 
No use 

N=233 

Daily use 

N=243 
P value 

 Mean ±SD Mean ±SD  

BMI 24.9972±5.29 26.62±5.82 0.02* 

P≤0.05 
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العلاقة بين الاستخدام المنزلي للمواد الكيميائية المحتوية على الكلور "

 "والاصابة بالسمنة: دراسة عرضية
 

 2 و سحر ابراهيم حموده 1عزه عبد الحافظ العريفي
 

1
 م التغذية وعلوم الاطعمة جامعة حلوانكلية الاقتصاد المنزلي قس 

2
 كليه العلوم الطبية التطبيقية قسم التغذية السريرية جامعة طيبة 

 

 الملخص العربي

 

أظهرت الدراسات ارتفاع معدل انتشار السمنة بين السععدديين دان مععدل اابعابة أ  ع  

)المعداد الكيميائيعة التعس تسعب   بين النساء المتزدجات. ان زيادة التعرض ل مداد الكيميائية البنا ية

 اختلال الغدد البماء(،دالتس تحتدي     الك درقد يكدن  املا مسا دا فس زيادة اابابة بالسمنة.

لتحديد العلاقة بين استخدام المداد الكيميائية المنزلية المحتدية     الك در دالتس تستعم ها الاهداف: 

 ء المتزدجات داتس يقطن فس المدينة المندره.ربات البيدت داابابة بالسمنة بين النسا

 

سععيده مععن النسععاءالمتزدجات  0101دراسععة مقطعيععة. دقععد تععم اختيععار  تصممميم الدراسممة:

مركعزا ل ر ايعة  01بطريقة  شدائية من الذين يتردددن     الر ايه البحيه فس جامععة طيبعة، د 

 البحية الأدلية فس المدينة المندره. دقد تم اخذ جميع المقاييس الجسمية ، التاريخ البحس الكامل.

ج دجدد ارتباط معندي كبير بين مؤشر كت ة الجسم للاناث المتزدجات دبين ادضحت النتائ النتائج:

 (  . P=0.002ااستخدام المتكررل مداد الكيميائية التس تحتدي     الك در)

 

ان التعععرض المتكععرر ل مععداد الكيميائيععة دالتععس تسععب  خ ععل فععس دظععائ  الغععدد الخلاصممة: 

شععتقات الك ععدر قععد يكععدن مععن احععد العدامععل المسععببة البععماء م ععل المععداد الكيميائيععة المحتديععة   عع  م

 ل سمنة مع اهميه اجراء المزيد من الدراسات المستفيضه.

 


