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Abstract- Cancer can be defined as an abnormal growth of cells that can spread inside the body and affect 

many tissues and organs in different forms. It is a group of diseases that happen when abnormal cells grow 

and spread quickly. The purpose of the study was to determine the prevalent types of cancer and the risk 

factors associated with disease among children in Sulaimani city. The main part of this research was a 

hospital-based case-control study. The sample included 100 children aged 0-16 years (50 cases and 50 

controls). The study was conducted in Sulaimani Hiwa Hospital and Pediatric Teaching Hospital from 1st 

January to 1st May 2018. Data on the exposed risk factors were obtained from face to face interview with the 

mother's cases and controls. Data was entered into Epidat version 3. Data were analyzed using STATA 11. 

Descriptive and percentages were used for Socio-demographic variables, odds ratios were used to 

determining potential risk factors, and P less and equal to 0.05 was estimated as statistically significant. The 

mean age of children was 46.2 (SD 42.7) months and the mean age of the mothers at the time of pregnancy 

was 28.4 (SD 6.7) years. Overall, there were 61 males and 39 females in the study. The commonest types 

were ALL (30%) while the less common types were osteosarcoma (4%). The risk factors linked to cancer 

were cesarean section (odds 2.7, P=0.02), family history (odds 10.8, P=0.008), mothers exposed to pesticides 

and chemicals during pregnancy (odds 3.0, P=0.01), (odds 6, P=0.0006) respectively, children exposed to 

pesticide (odds 5.4, P=0.02), exposed to passive smoke have similar odds (odds 3.0, P=0.01). Children's 

caffeine consumption (odds 2.3, P=0.04) and fast food (odds 3.0, P=0.01). In general, to control and prevent 

cancer among children, it is highlighting the need for communication and education mothers to aware about 

potential risk factors that lead to cancer. Furthermore, studies with larger sample size are required to 

determine other risk factors for cancer  
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Introduction 
 

Childhood cancer (also known as pediatric cancer) is 

most commonly defined as cancer in a child and 

sometimes including adolescents between 15-19 years of 

age. World Health Organization (WHO) has defined 

cancer as a condition where the cells and tissue of all 

body organs are growing uncontrollably (1,2). The 

common causes of childhood cancers are unknown. 

Almost 5% of all cancers in children are linked to 

genetic factors (a mutation that can be passed from 

parents to their children) (3). Cancer incidence rises 

speedily worldwide, especially in developing countries. 

Cancer incidence varies according to the type of cancer, 

sex, age, and racial and ethnic group. Overall, cancer 

incidence in children varies from 100 to 180 per million 

children under 15 years of age (4). Accordingly, the total 

incidence rate of cancer in children varies between 50 

and 200 per million children globally. In fact, Childhood 

cancer is rare, and the rate of new cases is 15.3 per 
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100.000 per year (5). There are a variety of cancer types 

that can occur in both children younger than 15 years of 

age as well as in adolescents up to age 19 years (6). The 

most serious adverse health outcomes of childhood 

cancer or its treatment result in death. Cancer is 

considered as one of the most common causes of 

disease-related mortality in children 1-19 years of age 

(7). The common types of childhood cancer include 

leukemia which is the common childhood cancer, 

accounting for about 25% of all cancers. The two main 

types of child leukemia involve acute lymphoblastic 

leukemia (ALL) and acute myeloid leukemia (AML). 

The second type which accounted for 17% is central 

nervous system tumors (brain tumors) followed by 

lymphomas (cancer of the lymphatic system) which 

accounted for about 16% of cancer occurring before age 

20 which categorized to Hodgkin's disease and non-

Hodgkin's lymphoma (8,9). The less common types of 

childhood cancer include malignant epithelial neoplasm, 

soft tissue sarcoma, osteosarcoma, and other types 

unspecified (8). There are a variety of environmental 

risk factors linked to cancer, pesticide is one of the 

hazardous substances linked to cancer disease; 

exposures during childhood to unspecified residential 

pesticides and insecticides were also positively 

associated with childhood cancer, children may expose 

to pesticide due to contaminated ground and surface 

water from agriculture runoff or  because of living near 

the agriculture area or used at home (10,11). Certain 

chemical substances and diets rich in red meat and other 

animal products are also associated with increased 

cancer risk,” Caffeine can potentially affect the 

pathways of cancer (12). Besides, drinking alcohol and 

tobacco smoking are both associated with increased risk 

of cancer (13). Radiation is other risk factors linked to 

cancer disease especially for all types of leukemia. 

Being exposed to radiation from an industrial accident 

or radiotherapy is associated with an increased risk for 

cancer (14). Congenital anomalies are at increased risk 

of cancer (15). Prevention and controls of cancer depend 

on the two important prevention strategies, the first 

action is by elimination risk behavior and the second is 

an early diagnosis of cancer by applying for the 

screening program. In addition, increasing physical 

activity, reducing exposure to and use of tobacco, 

reducing exposure to ultraviolet light and reducing 

exposure to the chemical substance may prevent from 

the disease (16). The current study was undertaken to 

determine the potential risk factors associated with 

cancer and the most common types distributed among 

children.  

Materials and Methods 

 
The hospital-based case-control study was conducted 

in Sulaimani Hiwa Hospital and Pediatric Teaching 

Hospital from 1st January to 1st April 2018 on the 100 

children (50 cases and 50 controls) aged between 0-16 

years. Hiwa Hospital is one of the largest and main 

cancer hospitals in Sulaimani city which provides 

services in a wide range of specialties for cancer patients 

for those who have been referred from other hospitals 

and private clinics, in addition, the Pediatric Teaching 

Hospital is the main public pediatric hospital in 

Sulaimani city which provides services in a wide range 

of specialties for children from aged 0-12 years. A 

standardized pre-test questionnaire was used in this 

research. A pilot study was done prior to this 

investigation to validate the questionnaire. Data on the 

risk factors was obtained by face to face interview with 

the mother's cases and controls using a questionnaire 

after explaining the aims of the study and informed 

consent was taken from each mother. The study was 

approved by the ethics committee of the Technical 

College of Health-Community Health Department and 

permission were also taken from the Hiwa Hospital and 

Pediatric Teaching Hospital. Cases were selected when 

admitted to Hiwa Hospital either for initial diagnosis or 

follow-up and treatment. Children diagnosed with 

cancer whether newly or previously who visited the 

Hiwa Hospital for follow-up and checks during the 

period of study were recruited as cases. Controls were 

selected using a systemic random selection from a list of 

all new admissions to the Pediatric Teaching Hospital on 

a daily basis admitted with the same age and during the 

same period in the Pediatric Teaching hospital for other 

conditions (without cancer). Cases and controls aged 

over 16 years and residents outside Sulaimani city were 

excluded from the study. Data were analyzed using Stata 

version 12. Categorical variables were described using 

frequencies and percentages. While for numeric 

variables mean and the standard deviation was used for 

those normally distributed variables and odds ratios 

were calculated for potential risk factors using logistic 

regression in Stata version 11. P equal to and less than 

0.05 was considered statistically significant for all 

analysis, and smaller P was reported as <0.001, if it was 

less than 0.001. 

 

 

 

 

 



Epidemiology and risk factors of cancer 

186    Acta Medica Iranica, Vol. 57, No. 3 (2019)    

Results 
 

The sample of 100 children was recruited in the 

study, 50 children with cancer and 50 children without 

cancer with the mean age of 46.2 (SD 42.7) months with 

the range of 2 to 192 months and the mean age of the 

mothers at time of pregnancy 28.4 (SD 6.7) years with 

the range 18-41 years . Overall, there were 61 males and 

39 females. Of those who had cancer, 29 (58%) were 

males, and 32 (64%) were females. In the control 

groups, there were 21(24%) males, and 18 (36%) were 

females table 1. 

 

 

 

 

Figure 1 shows the proportion of participants, (40%) of 

cases were from inside the city and (60%) were from 

outside. Controls were (74%) from inside the city, while 

26% from outside the city. 

 
Figure 1. Place of residence of participants in the study 

 

 

      Ethnicity distribution of the children, as shown in 

figure 2, the vast majority of the children of cases and 

controls participated in the study was Kurd (86% 

VS.100%) followed by 14% of cases were Arab. 

 

 
Figure 2. The ethnicity of children participants in the study 

Table 1. Mean age of children and mothers 

Age Number Mean SD Minimum Maximum 

Child age (months) 100 46.2 42.7 2 192 

Mother's age at the time of pregnancy 

(year) 
99 28.4 6.7 18 41 
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Figure 3 shows the frequency distribution of cancer 

among children. The commonest types were ALL (30%) 

and other cancer (26%), followed by the less common 

types lymphoma (14%), Neuroblastoma (12%), 

Lymphoma (6%) in our series. 

 

 
 

Figure 3. Frequency distribution of cancer 

 

The study investigated a range of different risk factors 

for their potential association with childhood cancer. We 

classified these risk factors into three categories, which 

are socio-demographic risk factors, pregnancy-related 

risk factors, and environmental risk factors. A number of 

socio-demographic characteristics of cancer cases and 

controls, for both groups, are presented in table 2.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Among mothers cases (18%) were employed and 

(24%) were none employed, while mother's controls 

(82%) were employed and (76%) were none employed 

this result was statistically not significant P=0.5. In 

relation to parental education, higher percentages of 

mother's cases (88%) were uneducated, while the 

Table 2. Frequency distribution and association of sociodemographic risk factors and 

comparison of cases and controls 

Characteristics Cases (n=50) Controls (n=50) P 

Gender  
Male  29 (58%) 21 (42%) 

0.5 
Female  32 (64%) 18 (36%) 

Mother 

occupation  

Employee 9 (18%) 41(82%) 
0.5 

Non-employee 12 (24%) 38 (76%) 

Mothers 

education  

Education  31 (62%) 19 (38%) 
0.003 

None education  44 (88%) 6 (12%) 

Fathers 

education  

Education  44 (88%) 6 (12%) 
0.1 

None education  48 (96%) 2 (4%) 

Family 

history 

Yes  9 (18%) 1 (2%) 
0.008 

No  41 (82%) 49 (98%) 

Mother's 

age 

≤25 10 (20%) 18 (36%) 

0.1 
26-35 7 (14.2%) 9 (18%) 

≥36 32 (65%) 23(46%) 
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controls were (12%) the P=0.1. There was a similarity 

between educated and uneducated fathers of cases and 

controls (96% VS. 88%) respectively. In regard to 

family history, (18%) of cases and (2%) of controls had 

a positive family history, while (82% of cases, VS. 98% 

of controls) had the negative family history the results 

were statistically significant P=0.008. Mothers aged <25 

cases were (20%), and controls were (36%), the age 26-

35 years of mother's cases and controls was (14.2% VS. 

18% respectively) while the age 35 and over (65%) was 

cases (46%) as controls. These results were not 

significant P=0.1. 

Regarding the mode of delivery, it was found 

significantly associated with having a child with cancer, 

while (38.5%) of mother's cases have a normal vaginal 

delivery, (62.5%) have a caesarian section. these 

percentages (61.5%) have a normal delivery and 

(37.5%) have a cesarean section in mothers of control. 

In respect to the term of pregnancy, mothers having a 

child before completing months of pregnancy, cases 

were (54%), and controls were (20%), while among 

mothers have full term of pregnancy cases were (46%), 

and controls were (80%), this difference was statistically 

significant P=<0.0001 . 

Among mothers who had normal weight during 

pregnancy, cases were (27.8%), and controls were 

(20.6%), while mothers who were overweight cases 

were (55.6%) and controls were (44.1 %,) and obese 

women (16.7% were cases, 35.3% were controls). In 

term of gestational diabetes, there was no difference 

between mother cases and controls (8% VS. 12%). The 

remaining risk factors are presented in table 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4 shows that the environmental risk factors of 

children were associated with cancer. In respect to child 

relative, children cases having relatives with cancer 

were (60%) and controls (22.5%), while children cases 

with no relatives suffering from cancer were (40%) and 

controls were (77.5%). A child with the congenital 

disease was statistically significantly associated with the 

presence of cancer, cases were (26%), and controls were 

(8%). Frequently Consumption of fast food was 

significantly associated with cancer disease (40%) cases 

and (18%) controls, while among those who did not 

have cancer cases were (60%) and controls were (82%). 

Birth weight was associated with cancer, low birth 

weight was significantly related to cancer, cases were 

(36%), and controls were (20%), while those have been 

born with normal weight the cases were (64%) and 

controls were (80%), P=0.08. 

 

 

 

Table 3. Frequency distribution of exposure to environmental risk factors during 

pregnancy and comparison of cases and controls 

Characteristics Cases (n=50) Controls (n=50) P 

Mode of 

delivery  

Normal vaginal 

delivery 
20 (38.5%) 32 (61.5%) 

0.02 

Caesarian section  30 (62.5%) 18(37.5%) 

Terms of 

pregnancy 

Neonates at term (39-

41) weeks 
23 (46%) 40 (80%) 

<0.0001 
Neonates at pre-term 

≤38 weeks  
27 (54%) 10 (20%) 

Child order  

1 11 (22%) 22 (44%) 

0.05 2 9 (18%) 9 (18%) 

>3  30 (60%) 19 (38%) 

Maternal 

weight (BMI) 

during 

pregnancy*  

Normal weight 18.5-

24 kg/m2  
10 (27.8%) 7 (20.6%) 

0.2 Overweight 25-29 

kg/m 2  
20 (55.6%) 15 (44.1%) 

Obese ≥30 Kg/ m 2 6 (16.7%) 12 (35.3%) 

Maternal 

illness 

Yes 14(48.3%) 15(51.7%) 
0.8 

No 36(50.7%) 35(49.3) 

Gestational 

diabetes  

Yes  4 (8%) 6 (12%) 
0.5 

No 46 (92%) 44 (88%) 
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The odds ratios of variables found to be associated 

with cancer were calculated and are shown in table 5. 

The result shows infants being borne by caesarian 

section comparing to infants being born by normal 

vaginal delivery was significantly at risk of having 

cancer with odds ratio 2.7 (95% CI: 1.15-6.15, χ2:5.7, P 

0.02). In terms of pregnancy, children born prematurely 

were more likely at greater risk than children born on 

time to have cancer the odds ratio 4.7 (95% CI: 1.8-12.2, 

χ2:12.7, P 0.0005). Children at greater risk of having 

cancer if they have a positive family history of cancer 

compared to those with negative family history (the 

odds ratio: 10.8,95% CI: 1.2-96.7, χ2:7.04, P 0.008). 

Regarding child relative, children who had relatives with 

cancer disease were more likely at greater risk than 

those who did not have relatives with cancer disease 

(OR 5.2 95% CI: 1.2-13.5, χ2:5.7, P 14.3). Children 

with congenital anomalies were significantly at greater 

risk compared to those children with the absence of 

congenital anomalies OR 4.1 (95% CI: 1.2-14.0, χ25.7, 

P 0.02). Mothers who didn't take folic acid before 

pregnancy was significantly at risk of giving birth to 

children with cancer disease compared to those who had 

taken folic acid OR 3.5(95% CI: 1.5-8.3, χ2:8.9, P 

0.003). Mothers and children who were exposed to 

second-hand smoke were significantly at greater risk 

compared to those mothers and children were not 

exposed to secondhand smoke OR 3 (95% CI: 1.22-7.5, 

χ2:6.35, P 0.01) and  3 (95% CI: 1.2-7.5, χ2:6.4 P 0.01), 

respectively. Children who were born from mothers 

exposed to radiation during pregnancy were 3 times at 

risk than those children were born from mothers who 

didn’t expose to radiation OR 3 (95% CI: 1.22-7.5, 

χ2:5.2, P 0.02). In respect to exposure to chemicals 

during pregnancy, children who were born from mothers 

exposed to the chemical during pregnancy were 

significantly at greater risk compared to those children 

born from mothers who were not exposed to chemicals 

during pregnancy OR 6(95% CI: 1.9-19.2, χ2:11.9, P 

0.0006). Mothers who were exposed to pesticide during 

pregnancy, their children were at greater risk of 

developing cancer compared to those children who were 

born from mothers who were not. Likewise, children 

who were exposed to a pesticide were at risk of 

developing cancer compared to those children who were 

not OR 3 (95% CI: 1.22-7.5, χ2:6.32, P 0.01, OR 5.4 

95% CI: 1.6-18.8, χ2:8.91, P 0.02 respectively). 

Caffeine and fast food consumed by the children was 

found significantly associated with the developing of 

cancer disease compared to those who didn’t so OR 

2.3(95% CI: 1.0-5.4, χ2:4.2, P 0.04) and OR 3.0(95% 

CI: 1.2-7.9, χ2:5.8 P 0.01) respectively. 

 

 

Table 4. Distribution of exposure to environmental risk factors of children and comparison of cases and 

controls 

Characteristics Cases (n=50) Controls (n=50) P 

Child relative to cancer  

Yes  30 (60%) 11 (22.5%) 

<0.0001 
No 20 (40 %) 38 (77.5%) 

A child with congenital diseases 
Yes  13 (26%) 4 (8%) 

0.02 
No 37 (74%) 46 (92%) 

Child with syndrome  
Yes  2 (4%) 5 (10%) 

0.3 

No  48 (96 %) 45 (90%) 

Junk food consumption by a child  
Yes  20 (40%) 9 (18%) 

0.02 
No  30 (60%) 41 (82%) 

A child exposed to x-ray 
Yes  15 (30%) 10 (20%) 

0.2 

No  35 (70%) 40 (80%) 

Child birth weight  

Low birth weight g< 2500 18 (36%) 10 (20%) 

0.08 
Normal birth weight g> 2500 32 (64%) 40 (80%) 
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Table 5. Odds ratio and 95 % confidence interval for significant sociodemographic, pregnancy-related risk factors and 

environmental-related risk factors associated with cancer 

Risk factors Odds ratio (95% CI) P Chi-square 

Mode of delivery  
Normal vaginal delivery  Reference 

2.7(1.15-6.15) 
0.02 5.7 

Caesarian section   

Terms of pregnancy  

Neonates at term (39-41)  
Reference 

4.7 (1.8-12.2) 
0.0005 12.27 weeks Neonates at pre-

term ≤38 weeks 

Family history  
Yes  Reference 

10.8 (1.2-96.8) 
0.008 7.04 

No 

Child relative with cancer  

No  
Reference 

5.2 (1.2-13.5) 
0.0002 14.3 

Yes 

A child with congenital diseases 
No  Reference 

4.1 (1.2-14.0) 
0.02 5.7 

Yes 

Consumption of junk food by a child  
No  Reference 

3.0 (1.2-7.9) 
0.01 5.8 

Yes 

Mother's Second-hand smoke during 

pregnancy  

No  Reference 

3.0 (1.22-7.5) 
0.01 6.4 

Yes 

A child exposed to second-hand smoke 
No  Reference 

3.0 (1.2-7.5) 
0.01 6.4 

Yes  

Maternal exposure to radiation during 

pregnancy 

No  Reference 
3.5 (1.11-11.0) 

0.02 5.2 
Yes 

Chemical exposure during pregnancy  
No  Reference 

6.0 (1.9-19.2) 
0.0006 11.9 

Yes 

Mothers exposed to pesticide  
No  Reference 

3.0(1.22-7.5) 
0.01 6.35 

Yes 

A child exposed to pesticide  
No  Reference 

5.4(1.6-18.8) 
0.002 8.91 

Yes 

Children consumption caffeine  
No  Reference 

2.3(1.0-5.4) 
0.04 4.2 

Yes 

Pre-consumption folic acid for 

pregnancy  

Yes Reference 

3.5(1.5-8.3) 
0.003 8.9 

No 

 

The remaining risk factors that are not significantly 

associated with cancer are presented in table 6. Folic 

acid intake during pregnancy, gestational diabetes, 

exposure to sunlight, caffeine consumption during 

pregnancy, maternal age, BMI and so on for other risk 

factors that show in the table 6. 

 
Table 6. Odds ratio and 95 % confidence interval for non-significant sociodemographic, pregnancy-related risk factors 

and environmental risk factors associated with cancer 

Risk factors Odds ratio (95% CI) P Chi-square 

Folic acid consumption during pregnancy 
No Reference 

1.57(0.3-1.4) 
0.2 1.64 

Yes 

Caffeine consumption by the mother 
No  Reference 

0.7(0.3-1,6) 
0.4 0.7 

Yes 

Use of contraceptive by mother 
No  Reference 

0.7(0.3-1.7) 
0.5 0.36 

Yes 

Frequent sun exposure 
No  Reference 

0.9(0.4-2) 
0.8 0.04 

Yes 

Illness during pregnancy 
No  Reference 

0.9(0.4-2.1) 
0.8 0.05 

Yes 

Child with syndrome 
No  Reference 

0.4(0.06-2.1) 
0.3 1.4 

Yes 

Maternal gestational age 
No  Reference 

0.6(0.2-2.4) 
0.5 0.4 

Yes 

BMI during pregnancy 

 

Normal weight 

18.5-24 kg/m2  

Reference 

1.1(0.3-3.5) 

2.9(0.7-12.1) 

 

 

0.9 

0.1 

 

 

0.01 

2.2 

Overweight 25-

29 kg/m2   

Obese ≥30 

kg/m2 
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Table 7. Adjusted odds ratio and 95% confidence intervals for risk factors significantly associated with cancer 

Risk factors Adjusted Odds ratio P 95% CI Trend P 

Mode of delivery adjusted for 

gestational age  

No 
Reference 

3.58 
0.0002 (1.4-9.3) 0.005 

Yes 

Gestational age adjusted for mode 

of delivery 

No Reference 

6.1 
0.0002 (2.1-18.1) 0.0002 

Yes 

Gestational age adjusted for birth 

weight  

No Reference 

4.8 
0.0005 1.8-12.7 0.0005 

Yes 

Mode of delivery adjusted for 

birth weight 

No 
Reference 

2.7 
0.02 1.2-6.3 0.02 

Yes 

Child relative with cancer adjusted 

with child congenital anomalies  

No 
Reference 

4.8 
0.0004 1.8-12.7 0.0004 

Yes 

 

 

In order to estimate pairs of variables associated with 

each other, we calculated the adjusted odds ratio (Table 

7). When we adjusted the mode of delivery, gestational 

age remained statistically significantly associated with 

cancer (aOR: 3.85, 95% CI 1.4-9.3, P=0.0002). After we 

adjusted gestational age, mode of delivery also remained 

statistically significantly associated with cancer (aOR: 

6.1, 95% CI: 2.1-18.1, P=0.0002). In respect to 

gestational age, birth weight. gestational age remained 

statistically significantly related to cancer (aOR: 4.8, 

95% CI: 1.8-12.7, P=0.0005). In addition, when we 

adjusted the mode of delivery, birth weight remained a 

significant risk factor for cancer (aOR: 2.7 95% CI: 1.2-

6.3, P=0.02). Regarding child relative with cancer 

adjusted with a child with congenital anomalies 

remained a greater risk factor for cancer (aOR: 4.8, 95% 

CI: 1.8-12.7, P=0.0004). 

 

Discussion 
 

Child cancer (also known as pediatric cancer) a 

disease caused by the uncontrolled division of abnormal 

cells in a part of the body. Our study revealed a number 

of risk factors that are associated with cancer in children 

as mode of delivery, terms of pregnancy, family history, 

having relatives with cancer, child with congenital 

disease, consumption of caffeine and junk food by the 

children, mothers and children exposed to secondhand 

smoke, radiation, and pesticides, mothers exposed to 

chemicals and failure to take folate before pregnancy. 

Our study result revealed the commonest types of 

childhood cancer in Sulaimani city was Acute 

Lymphoblastic Leukemia (ALL) followed by the less 

common were brain tumors and osteosarcoma. It is 

similar to the study which was conducted in Northeast 

Iran (17) and the study which was conducted in 

Avicenna hospital in Sari, Iran between 2001-2010 (18). 

While it is in contrast with the study of India and Fars 

(19,20). The interpretation of these results may be  

variation in the patterns of cancer , different 

geographical areas, and the lifestyle. The findings of our 

study showed the cesarean section is significantly 

associated with the presence of cancer compared to 

those having children by normal vaginal delivery. We 

found this result was statistically significant when we 

adjusted the variables mode of delivery with gestational 

age (aOR: 3.85, P=0.0002). This result is in 

concordance with the studies which were done in 

Denmark, Sweden, and Finland (21). Premature children 

are 5 times at greater risk of having cancer disease in 

comparison to those who had been born on the time. 

When we adjusted gestational age with the mode of 

delivery, it remained statistically significant related to 

cancer (aOR: 6.1, P=0.0002). The result is in line with 

the study which was conducted in Sweden (22). 

However, there is also a study which is in contrast to our 

result (23). Positive Family history and children having 

relatives with cancer disease were at greater risk of 

being born with cancer disease. This result is compatible 

with the study which was done in the United States and 

Canada (24). Regarding the term congenital anomalies, 

children born with congenital anomalies were 4 times at 

greater risk of having cancer. This result was statistically 

significant when we adjusted the variables child relative 

with cancer with a child with congenital anomalies 

(aOR: 4.8, P=0.0004). This result is in concordance with 

the studies of three states of the United States of 

America (Utah, Arizona, and Iowa) and Iraq (25,26). 

Our study discovered that children consuming fast food 

are significantly at risk of having cancer in comparison 

to those who didn't so. It is similar to French-Sante 

cohort study in 2009 (27). Mothers' exposure to 

secondhand smoke was was significantly associated 

with cancer disease. It is in accordance with the study of 
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Harvard School of public health (28) and study which 

was done in Shanghai (29). In regards to pesticides, 

mother exposure to this types of the chemicals were 3 

times at higher risk of having children with cancer 

disease, in addition, children exposed to pesticide are 

also 5 times at higher risk of having cancer. These 

findings are similar to the study (30) and another study 

which was done in Baltimore, MD, and SMSA (31). Our 

results showed that frequent consumption of caffeine by 

the children at an early age is associated with greater 

risk of cancer. The study which was conducted in 

Australia confirmed our results (32). Mothers' folate 

supplement especially 2 months before pregnancy may 

reduce the risk of having infants with cancer in 

comparison with mothers who didn’t take folate 

supplement, and it is associated 4 times higher risk of 

cancer which is in concordance with a study reported by 

University of Florida (33). In our study, mothers 

exposed to radiation during pregnancy especially during 

the first trimester of pregnancy were 4 times at higher 

risk of having infants with cancer, this is in line  with the 

study which was conducted in England (34). The 

remaining risk factors reported by this study had no 

statistically significant association with child's cancer 

(maternal gestational age, a child with the syndrome, 

illness during pregnancy, and frequent sun exposure ). 

Our study had a number of limitations including small 

sample size and the probability of selection bias 

especially in the selection of controls. Mothers with no 

formal education might be prone to recall bias while 

collecting information. The study did not include all 

possible risk factors which limit comparison with other 

studies. Therefore, further studies with large sample size 

are required to investigate a wider range of risk factors   

In conclusion, our study showed the commonest 

types of cancer was ALL (30%) and others type 

unspecified (26%), followed by the very less common 

types nasopharyngeal, brain, tumor, and osteosarcoma 

(4%), respectively in our series. Based on the results of 

this study, the most confirmed risk factors linked to 

cancer diseases include, maternal and children exposure 

to pesticide, chemical, and  second-hand smoke, caffeine 

and frequent fast food consumption by children and , 

negligence of use folic acid before pregnancy, exposure 

to radiation during pregnancy, child having congenital 

anomalies, and premature delivery. According to the 

limited evidence about childhood cancer, future studies 

in Sulaimani should provide evidence about etiology, 

the effectiveness of screening and early detection of 

cancer. Highlighting the programs and policies in order 

to control and prevent risk factors . 

Acknowledgments 
 

The grateful thanks by the authors go to the all 

medical staff of Hiwa Hospital and Pediatric hospital in 

Sulaimani city and the participants' mothers for their 

cooperation and help in completing this study. 

 

References 
 

1. Cancer. World Health Organization February 2015 

(Accessed January 2018, 12, at 

https://www.who.int/news-room/fact-

sheets/detail/cancer). 

2. International Childhood Cancer Day. World Health 

Organization (Accessed January 2018, 12, at 

https://www.who.int/cancer/iccd-2018/en/). 

3. Katz ER, Dolgin EG, Varni JW. Cancer in children and 

adolescents. in Handbook of clinical behavioral 

pediatrics, ed: Springer 1990:129-46. 

4. Steliarova-Foucher E, Colombet M, Ries LAG, Moreno 

F, Dolya A, Bray F, et al. International incidence of 

childhood cancer, 2001&#x2013;10: a population-based 

registry study. Lancet Oncol 2017;18:719-31. 

5. Council NR. Childhood cancer survivorship: improving 

care and quality of life. National Academies Press, 2003. 

6. Gurney JG, Smith MA, Ross JA. Cancer among infants. 

Cancer incidence and survival among children and 

adolescents. United States SEER Program 

1975;1995:149-56. 

7. Hawkins M, Lancashire E, Winter D, Frobisher C, Reulen 

R, Taylor A, et al. The British Childhood Cancer Survivor 

Study: Objectives, methods, population structure, 

response rates and initial descriptive information. Pediatr 

Blood Cancer 2008;50:1018-25. 

8. Hewitt M, Weiner SL, Simone JV, eds. Childhood Cancer 

Survivorship: Improving Care and Quality of Life. 

Washington DC: National Academy of Sciences, 2003. 

9. Lipshultz SE, Lipsitz SR, Mone SM, Goorin AM, Sallan 

SE, Sanders SP, et al. Female sex and higher drug dose as 

risk factors for late cardiotoxic effects of doxorubicin 

therapy for childhood cancer. N Engl J Med 

1995;332:1738-43. 

10. Turner MC, Wigle DT, Krewski D. Residential Pesticides 

and Childhood Leukemia: A Systematic Review and 

Meta-Analysis. Environ Health Perspect 2010;118:33-41. 

11. Turner MC, Wigle DT, Krewski D. Residential pesticides 

and childhood leukemia: a systematic review and meta-

analysis. Cien Saude Colet 2011;16:1915-31. 

12. Arab L. Epidemiologic evidence on coffee and cancer. 

Nutr Cancer 2010;62:271-83. 

13. Crocq MA. Alcohol, nicotine, caffeine, and mental 



N. Mustafa Kamal, et al. 

    Acta Medica Iranica, Vol. 57, No. 3 (2019)    193 

disorders. Dialogues Clin Neurosci 2003;5:175-85. 

14. Hsu WH, Preston DL, Soda M, Sugiyama H, Funamoto S, 

Kodama K, et al. The incidence of leukemia, lymphoma 

and multiple myeloma among atomic bomb survivors: 

1950-2001. Radiat Res 2013;179:361-82. 

15. A. E. Altmann, J. Halliday, and G. Giles, "Associations 

between congenital malformations and childhood cancer. 

A register-based case-control study," British journal of 

cancer, vol. 78, p. 1244, 1998. 

16. Harris JR, Brown PK, Steven C, Wilson K, Fernandez 

ME, Hebert JR, et al. The Cancer Prevention and Control 

Research Network. Prev Chronic Dis 2005;2:A21. 

17. A. Fathi, M. Bahadoram, and F. Amani, "Epidemiology 

of Childhood Cancer in Northwest Iran," Asian Pac J 

Cancer Prev, vol. 16, pp. 5459-62, 2015. 

18. Ghasemi M, Karami H, Abedian-Kenari S, Kianifar S. 

Patterns of cancer in the children admitted in Avicenna 

hospital in Sari, Iran, between 2001 and 2010. Intl J 

Hematol Oncol Stem Cell Res 2011;5:29-33. 

19. Boroumand H, Moshk M, Khajavi A, Darabian M, 

Hashemizadeh H. Epidemiology of Childhood Cancer in 

Northeast of Iran. Iran J Pediatr Hematol Oncol 2017;7:9-

15. 

20. Arora R, Eden T, Kapoor G. Epidemiology of childhood 

cancer in India. Indian J Cancer 2009;46:264. 

21. Momen N, Olsen J, Gissler M, Cnattingius S, Li J. 

Delivery by cesarean section and childhood cancer: a 

nationwide follow‐up study in three countries. Intl J 

Obstet Gynaecol 2014;121:1343-50. 

22. Källén B, Finnström O, Lindam A, Nilsson E, Nygren 

KG, Olausson PO. Cancer Risk in Children and Young 

Adults Conceived by In Vitro Fertilization. Pediatrics 

2010;126:270-6. 

23. Reynold P, Behren JV, Elkin EP. Birth Characteristics 

and Leukemia in Young Children. Am J Epidemiol 

2002;155:603-13. 

24. Kuijten RR, Strom SS, Rorke LB, Boesel CP, Buckley 

JD, Meadows AT et al. Family history of cancer and 

seizures in young children with brain tumors: a report 

from the Children's Cancer Group (the United States and 

Canada). Cancer Causes Control 1993;4:455-64. 

25. Botto LD, Flood T, Little J, Fluchel MN, Krikov S, 

Feldkamp ML, et al. Cancer risk in children and 

adolescents with birth defects: a population-based cohort 

study. PLoS One 2013;8:e69077. 

26. Kamal N, Othman N, Salih A. Incidence and Types of 

Congenital Heart Diseases among Children in Sulaimani 

Governorate. Kurd J Appl Res 2017;2:106-11. 

27. Fiolet T, Srour B, Sellem L, Kesse-Guyot E, Allès B, 

Méjean C, et al. Consumption of ultra-processed foods 

and cancer risk: results from NutriNet-Sante prospective 

cohort. BMJ 2018;360:k322. 

28. Asomaning K, Miller DP, Liu G, Wain JC, Lynch TJ, Su 

L, et al. Second-hand smoke, the age of exposure and 

lung cancer risk. Lung Cancer 2008;61:13-20. 

29. Ji BT, Shu XO, Linet MS, Zheng W, Wacholder S, Gao 

YT, et al. Paternal Cigarette Smoking and the Risk of 

Childhood Cancer Among Offspring of Nonsmoking 

Mothers. J Natl Cancer Inst 1997;89:238-43. 

30. Zahm SH, Ward MH. Pesticides and childhood cancer. 

Environ Health Perspect 1998;106:893. 

31. Gold E, Gordis L, Tonascia J, Szklo M. Risk Factors for 

Brain Tumors in Children. Am J Epidemiol 1979;109309-

19. 

32. Milne E, Royle JA, Bennett LC, De Klerk NH, Bailey 

HD, Bower D, et al. Maternal consumption of coffee and 

tea during pregnancy and risk of childhood ALL: results 

from an Australian case-control study. Cancer Causes 

Control 2011;22:207-18. 

33. Bailey LB, Rampersaud GC, Kauwell GPA. Folic Acid 

Supplements and Fortification Affect the Risk for Neural 

Tube Defects, Vascular Disease, and Cancer: Evolving 

Science. J Nutr 2003;1331961S-8S. 

34. Harvey EB, Boice JD, Honeyman M, Flannery JT. 

Prenatal X-Ray Exposure and Childhood Cancer in 

Twins. N Engl J Med 1985;312:541-5. 

  

  

 

  

 

 


