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Abstract 

The reports of leukemia among children in Basrah are of continuing interest, as is 

the possibility that electromagnetic field is one of the causative factors. The aim of 

this study is to assess the relationship between the distribution of power stations in 

Basrah and incidence of childhood leukemia. An ecological study designed to 

investigate the correlation between the distribution of power stations in Basrah and 

five years average incidence rate of leukemia among children aged below 15 years 

in Basrah. This study found ecological correlation between incidence rate of 

leukemiaamong children in Basrah and location of power stations in Basrah.It can 

be seen that, Al-Hartha (where higher level of exposure to EMFs) have higher 

incidence rates of childhood leukemia, the Spearman correlation coefficient 

between the location of power stations and incidence rate of childhood leukemia in 

Basrah, was high (r = 1.0) and statistically significant (p = 0.01).In conclusion the 

power to generate hypothesis about the relationship and causality of location of 

power stations and leukemia risk is high. There is still insufficient scientific 

knowledge, and new analytical studies are needed to clarify a possible 

leukemogenic effect of residential exposure to electromagnetic field. 
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Introduction  

      Childhood leukemia has remained 

a focal point of extensive etiologic, 

diagnostic, and therapeutic research 

since its recognition as a clinical 

entity over a century ago (Pinkel+Pui 

,1993). Multiple risk factors are 

thought to play a role in leukemia. 

These factors include environmental 

pollution, diet, viral infections, and 

familial and genetic factors (Adami et 

al.,2002).Generally accepted associa-

tions, however, explain only 10% of 

childhood leukemia incidence, leaving 

the majority with unexplained etio-

logy(Ichimaru et al.,1978). Since1979 

there has been concern that electric 

fields may be associated with cancer 

(Wertheimer+Leeper,1979). 

Consistent epidemiologic evidence of 

an association between childhood 

leukemia and exposure to electroma-

gnetic fields  (EMFs) has led to their 

classification by the International 

Agency for Research on +Cancer as a 

"possible human carcinogen (IARC 

,2002). 

There are reports of increased 

rates of cancers among the population 

of Basrah [Yacou et al. ,1999, Yacoub 

et al.,1999]. The percentage of rise in 

the incidence rates about 39.1% in 

case of leukaemia (Habib et al.,2007).
  

The highest incidence rate of leuke-

mia in Basrah was documented in Al 

– Hartha. This region is characterized 

by the presence of two out of the four 

power stations in Basrah (Al – Hartha 

power station and Al – Sheaba power 

station) with their power lines. Also, 

Al –Najebia power station is located 

in east border of Al – Hartha. This 

finding raises the question about the 

effect EMFs that emit from these 

power factories on the health of 

children who live in this area. The 

purpose of this study is to present the 

ecological correlation between the 

locations of power stations and the 
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incidence rates of childhood leukemia 

in Basrah. 

Material and methods 

The location of power stations 

was compared with the five years 

(2003 to 2007) average incidence of 

childhood leukemia. This type of 

comparison is referred to as an 

ecological study, which means that it 

can help to formulate a hypothesis 

about the link between exposure to 

EMFs and leukemia among children 

in Basrah. The location of power 

stations was dotted on the map of 

Basrah. According to this map the 

exposed population was clearly 

distinguished from the non – exposed 

population to avoid dilution of cancer 

rates. To reach to this goal, Basrah 

governorate was divided into seven 

geographical areas according to the 

system used by the health authorities 

in which Basrah governorate is 

divided into health sectors. These 

areas are: Basrah city center, Abu – 

Alkaseeb (including Al – Fao), Al – 

Zubair, Al – Qurna, Al – Mudaina, 

Shatt – Alarab, and Al – Hartha. 

These seven areas were grouped 

according to the presence of power 

stations into 3 groups: exposed areas 

including: Al – Hartha region, less 

exposed area including Al – Zubair 

region, and not exposed area include-

ing others. Information related to 

population of Basrah was based on 

data available with Basrah health 

authorities, the electronic lists and 

statistical office in Basrah. Informa-

tion about childhood leukemia are 

based on all cases of leukemia which 

were registered at pediatric oncology 

word in childhood and maternity  

hospital in Basrah, which is the main 

site for registration and administration 

of cytotoxic chemotherapy in southern 

Iraq in period between  2003 to 2007. 

The incidence rate (IR) is classically 

expressed as the average number of 

cancer cases occurring per 100000 

persons each year (Silman + Macfar-

lane ,2002).   All data were analyzed 

using the SPSS, version 15 software. 

To assess the relationship between 
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childhood leukemia and level of 

exposure to DU, Spearman bivariate 

correlation coefficient analysis was 

performed. In this analysis, the 

statistical significant association was 

determined. All p values were based 

on 2-sided tests, and p < 0.05 was 

considered statistically significant. 

Results  

The overall incidence rate 

reported among children between 

January 2003 and December 2007 

was 3.98 per 100000. This 

represented 47.2 % of the total 

percentage of cancers among children 

in Basrah. The total reported incidents 

show that cancer was predominant in 

boys (55.3%) than in girls (44.7%), 

with a male to female ratio of 

124:100. The percentage distribution 

of leukemia by age and sex was 

presented in Figure 1. More than half 

of cases (58%) are above 5 years of 

age. The highest percentage showed at 

age 5 to 14 years. 

  

 

 

Figure 1. Percentage distribution of leukemia by age and sex among children 

below 15 years in Basrah, Iraq 2003 – 2007. 
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The incidence rate of leukemia 

from 2003 to 2007 were 4.25/100000, 

3.58/100000, 4.88/100000, 

2.64/100000, and 3.80/100000 

respectively Figure 2.  This finding 

shows no increase in incidence rate of 

childhood leukemia after 2003 in 

Basrah.   

 

 

  

 

 

 

 

 

 

 

 

 

Figure 2. Pattern of Incidence rate of childhood leukemia per 100000 after Gulf 

war 2003. 
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Figure 3 shows the distribution of power stations in Basrah and the 

incidence rate of leukemia which clearly demonstrates the relationship between the 

location of power stations and the incidence rate of childhood leukemia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                       * Incidence rates per 100000 population. 

 

Figure 3. Distribution of power stations in Basrah and Incidence rate* of 

childhood leukemia by region in Basrah, 2006. 
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Level of exposure to EMFs 

It can be seen that, Al-Hartha 

(where higher level of exposure to 

EMFs) have higher incidence rates of 

childhood leukemia. According to the 

Spearman correlation coefficient 

between the location of power stations 

and incidence rate of childhood 

leukemia in Basrah, the correlation 

coefficient was high (r = 1.0) and 

statistically significant (p = 0.01) 

(Figure 3). 

 

Figure 4.  Spearman correlation between location of power stations and incidence  

rate of childhood leukemia (r = 1.0, p = 0.01). 

 

Discussion  

There have been considerable 

concern and controversy recently 

about the effects on health from the 

increasing exposure of populations to 

extremely low-frequency EMFs ( 

Merchant et al.,1994). The first report 

of an association between EMFs and 

cancer emerged from a study of child 

cancer deaths in which it was 



L.A. Alrudainy et al.                                                                          Childhood leukemia and power … 

96 

 

concluded that children from homes 

exposed to high levels of EMFs had a 

two- to threefold greater risk of 

developing leukemias or lymphomas 

than children exposed to lower levels 

(Wertheimer + Leeper ,1979). Three 

recent reports were confined to 

children living near power lines and 

concluded that there was an increased 

risk of childhood leukemia at 

exposure levels of >0.2 µT 

[Feychting+Ahlbom,1993, 

Olsen+Nielsen+Schulgen,1993, 

Verksalo et al. ,1993]. Contrary to 

above studies that reported childhood 

leukemia risk increasing with 

exposure to EMFs.  The study carried 

out by national cancer institute 

revealed no association between a risk 

for acute lymphoblastic leukemia and 

EMFs strength within the homes of 

the children (Linet et al.,1997).  

To date this is the first ecological 

study of childhood leukemia and 

location of power stations in Basrah, 

We found that the correlation 

coefficient was 1.0 for children whose 

home address was within area of 

power stations and lenses compared 

with those who lived away from these 

stations. It is clear that the results of 

the present study do not provide a 

clear answer to the question of 

whether EMFs exposure influences 

the development of leukemia. This is 

due in part to many factors: no 

specific known EMFs exposure 

parameter with which correlations 

should be made.  The second problem 

is more difficult to address because it 

comprises many components like 

wiring configuration, measurement of 

distance from source, and direct 

measurement of fields. Also, 

Populations near power lines may 

have different characteristics from the 

rest of the population. Finally, the 

conclusion was ecologic in nature and 

did not control for confounding 

factors at the individual level, include 

socio-economic status, residential 

mobility, residence type, viral 

contacts, environmental tobacco 
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smoke, dietary agents, and traffic 

density (Poole  et al.,2006). 

 

Conclusion  

     In conclusion, The EMFs and 

leukemia association has been studied 

extensively and further studies of 

similar design are unlikely to provide 

new insights; only studies that can 

substantially improve exposure 

assessment and/or identify highly 

exposed persons or susceptible 

subgroups can be informative. The 

question of ecological fallacy should 

be further investigated, particularly 

the relationship between magnetic 

fields, socioeconomic status, mobility, 

and participation. Ultimately, ecolo-

gical fallacy can only be resolved with 

large well-conducted cohort studies or 

with case-control studies in which 

exposure information can be collected 

independently. 
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 العلاقة ما بين مرض اللوكيميا بين الاطفال  و محطات انتاج الطاقة الكهربائية في محافظة البصرة

 

*محمد كامل الدوركي, *حسام محمود صالح ,ليث عبد المجيد الرديني  

 كلية الطب/جامعة البصرة

والولاده في البصرة * مستشفى الاطفال  

 

 الخلاصة

يحظى موضوع مرض اللوكيمياا فاي محافظاة البصارة يا مياة كبيارةم حياث ما  المموا  ام جواوم الموجاا   

الالوترومغناطيساية الناججاة ماا  محطاا  الطاكاة الوةرياحيااة  احاد المساببا  لةاافا المرضمجةاد  الدرا اة الااى 

فاي البصارة و معادل حادو  جحديد مدى العلاكة ما يي  اماك  وجود وانتشار محطا  انتاج الطاكة الوةرياحياة 

مرض اللوكيميا يي  الاطفالمصممت  فه الدرا ة البيئية لفحا  العلاكاة ماايي  امااك  انتشاار محطاا  انتااج 

 ١٥الطاكة الوةرياحية في البصرة و معدل حدو  مرض اللوكيميا لمدة خما   انوا  للاطفاال يعمار اكال ما  

ميا ياي  الاطفاال فاي البصارة و مواكاش انتشاار محطاا   نةم جم ايجاد علاكة ما يي  معدل حدو  مرض اللوكي

انتاج الطاكة الوةرياحيةم حيث يموننا ملاحظة زياادة معادلا  حادو  مارض اللوكيمياا ياي  الاطفاال فاي مديناة 

الةارثااة ح حيااث جوجااد نسااب عاليااة ماا  التعاارض للموجااا  الاليوترومغناطيساايةل, حيااث كااام معاماال العلاكااة 

لم نتااح  الدرا اة ٠.٠١=  pل و ذا  دلالاة احصااحية عالياة حكيماة ١امل العلاكة = الاحصاحية عالي حكيمة مع

جعطيناا الدادرة علااى ينااي نظرياة حااول وجاود علاكاة مااا ياي  معادل حاادو  مارض اللوكيمياا يااي  الاطفاال فااي 

فه البصاارة و مواكااش انتشااار محطااا  انتاااج الطاكااة الوةرياحيااةم لواا  يبدااى  نااال نداا  فااي المعرفااة العلميااة لةاا

العلاكةم  فا يوضح مدى الحاجة الى عمال درا اا  جحليلياة لمعرفاة احتمالياة وجاود جااثير مسارط  للتعارض 

 السوني الى الاشعة الالوترومغناطيسيةم

 


