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ABSTRACT 
 

Leukemia is one of the most common cancer types that affects both adults and 

children. The purpose of current study was to assess the demographic status of 

adult leukemic patients among Kurdish population in Iraq. The records of 484 

adult patients at Hiwa Cancer Hospital in Sulaymaniyah, Kurdistan region 

(Iraq) between January 2015 and December 2020 were the subject of this 

retrospective descriptive analysis. The different types of cancer observed at 

Hiwa Cancer Hospital were acute lymphatic leukemia (ALL), acute myeloblastic 

leukemia (AML), chronic lymphatic leukemia (CLL), and chronic myeloid 

leukemia (CML). There were 307 male and 177 female cancer patients (ratio 

1.734:1), with age range between 16 and 98 years and mean age of 54.49 years. 

It was found that 291 (60.1%) patients were non-educated, while 109 (22.5%), 

34 (7.0%), and 50 (10.3%) patients were tertiary, post-basic and basic educated, 

respectively. Based on the employment status, 276 (57.0%) patients were 

unemployed, 145 (37.0%) employed, and 63 (13.0%) were retired. It was found 

that both educational status and employment status were correlated with 

leukemia incidence at p value equal to 0.0001 and 0.002, respectively.  
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INTRODUCTION 
 

 

Leukemia is a blood cancer arising from somatic mutations that affect the regulation of blood 

component formation in bone marrow (Zavala et al., 2020). Leukemia affects more individuals every 

year (Rifat et al., 2022). The International Agency for Research on Cancer reports have revealed that 

in 2020 there were roughly 474519 new cases of leukemia worldwide, and 311594 patients died from 

the disease (IARC, 2020). In Iraq, leukemia has dramatically increased during past decade. As per the 

data of Iraqi Cancer Registry, leukemia cancer was the 3rd most common cancer type in Iraq in 2012, 

and in females it was the 2nd most common cancer after breast cancer, while in males it was the 3rd 

most common cancer type (ICR, 2012). In 2020, 2072 new cases of leukemia were recorded in Iraq 

and it was rated as the 4th most common cancer (IARC, 2020). As per the rate of leukemia progression, 

leukemia may be acute (sudden onset) and chronic (slow onset) (Zavala et al., 2020). The acute 

leukemia may either be acute lymphoblastic leukemia (ALL) or acute myeloid leukemia (AML). 

ALL constitute a family of genetically heterogeneous lymphoid neoplasms derived from B- and T-

lymphoid progenitors (Zavala et al., 2020), while AML is a malignancy of the stem cell precursors of 

myeloid lineage (RBC, platelets, and WBC other than B and T cells) (Kent et al., 2009). Chronic 

leukemia has two main types viz., chronic lymphocytic leukemia (CLL) and chronic myeloid leukemia 
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(CML), CLL is characterized by increased production of mature but dysfunctional B lymphocytes 

(Koohi et al., 2015), while CML is a myeloproliferative disorder characterized by overproduction of 

immature and matured myeloid cells in peripheral blood, bone marrow and spleen (Sawyers, 1999; 

Hussein et al.,  2021). Even though significant progress has been made in leukemia treatment, the 

etiology of its occurrence still remains unknown (Hama et al.,  2022).  However, diverse factors have 

been linked to leukemia occurrence and prognosis starts from genetic to environmental variables 

(Kirtonia et al., 2020). Recent studies have correlated numerous factors including an individual's 

biological, behavioural, physical, built environment, sociocultural, and health care system with 

leukemia (Coussens and Werb, 2002). The other category that has strange and sight effect on the 

increasing of blood cancer include lifestyle, geographic area of residence, etc. (Kent et al., 2009). The 

quality of lifestyle, diet and outcomes directly associated to the leukemia (Wang et al., 2020). 

Furthermore, socioeconomic depression may cause late diagnosis and present tumor or last stages of 

cancer when the patient cannot survive (Le Floch et al., 2020).  

Kurdistan comprises of four distinct regions: the northern part of Turkey (northern Kurdistan), 

the southern part of Iraq (southern Kurdistan), the eastern part of Iran (north-western Kurdistan), and 

northern Syria (western Kurdistan) (Kayfi and Abdulrahman, 2021). The entire Kurdish population is 

estimated to be between 36.0 and 45.0 million (southern Kurdistan). The Kurdistan area of Iraq, 

however, is now home to an estimated six million Kurds, around 20% live in northern Iraq (Hama et 

al., 2022). The association between demographic factors of Kurdish people and leukemia is not yet 

established, even though a number of factors have changed during last decade. Patients with different 

demographic status develop this condition; we hypothesize that demographic factors have a vital role 

in leukemia incidence and prognosis. Consequently, the aim of present study was to assess the 

demographic status of adult Kurdish Iraqi leukemia patients. Further the study aimed to determine 

how educational background and employment correlate with leukemia occurrence in Kurd population. 
 

 

 

MATERIALS AND METHODS 
 

 

The city of Sulaymaniyah in Iraq's Kurdistan was the site of present research. The 484 patients 

suffering from leukemia who reported at the Hematology Department of Hiwa Cancer Hospital in 

between January 2015 and December 2020 were selected for the study using a selective sampling 

technique. Data on the patient's age and gender based on the prevalence and proportion of different 

leukemia (ALL, AML, CLL and CML) were documented. The IBM SPSS Statistics (version 19.0) 

was used for data analysis; and the data generated was subject to frequency, chi-square and correlation 

analysis. The assumed significance value was considered at p ≤ 0.05. Besides, descriptive statistical 

methods (mean, standard deviation, median, minimum, maximum, rate, and frequency) were 

calculated. 
 
 
 

RESULTS AND DISCUSSION 
 

 

Blood cancers (leukemia) can strike both adults and children. Leukemia cells, which are abnormal 

white blood cells, overproduce in bone marrow which cause it to develop. Based on the aetiology, 

origin, occurrence, and prognosis, there are several types of leukemia. Overall, 484 adult patients 

(from January 2015 to December 2020) at Hiwa Cancer Hospital in Sulaymaniyah were diagnosed 

with different kinds of leukemia including acute lymphatic leukemia (107), acute myeloblastic 

leukemia (4), chronic lympho-cytic leukemia (259), and chronic myeloid leukemia (114) (Fig. 1). The 

age, sex, race, and socio-economic status proved to have effective role in patients diagnosed with  
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Fig. 1: Frequency and percentage of adult leukemic patients between 2015-2020 in 

Sulaymaniyah, Kurdistan (Iraq)  
 
  

Table 1: The frequency and percentage of 

leukemia patients based on gender 

and age group in Iraqi Kurdistan 

Gender  Frequency  Percentage  

 Male   307 63.40 

 Female   177 36.60 

Age (yrs)   

16-26   56 11.57 

27-36   52 10.74 

37-46   56 11.57 

47-56   89 18.38 

57-66   90 18.59 

67-> 141 29.13 
 

leukemia (Lim et al., 2014). In present study, among 

the registered cases, 307 were male and 177 female 

patients (ratio 1.734:1), with an age range of 16 to 

98 years and mean age of 54.5 years (Table 1). There 

was a significant age gap in the occurrence of many 

cancers. Leukemia and lymphomas accounted for 

around 50% of all cases of cancer diagnosed in 

children (Bleyer, 2002). People between the age of 

15 and 25 years have higher risk of developing 

cancer than those younger than 15 years, and the 

incidence of cancer rises more quickly in this age 

range.  Of 15 to 25 years. The genesis of disease and 

the reasons for the apparent rise or decrease in 

cancer risk with increased socioeconomic level 

could be better understood if the correlation between 

the two were studied (Heck and Pamuk, 1997). The 

results showed that the education level significantly 

correlated with leukemia commonness with p value 

0.0001. Subsequently, among the registered adult 

patients, 291 (60.1%) were uneducated while 103 

(22.5%) patients got high school and post-high 

school education, 34 (07.0%) patients got secondary 

education, and 50 (10.3%) had only primary 

education (Table 2). In addition, among the patients 

there were 276 (57%) non-employed, 145 (30%) 

employed, and 63 (13%) were retired (Table 2). The 

correlation analysis showed that the employment 

 

Table 2: Educational level and 

employment status of leukemia 

patients in Iraqi Kurdistan 

Education Frequency Percentage 

Basic education   50 10.3 

Post basic education   34   7.0 

Tertiary  109 22.5 

None 291 60.1 

Employment   

Employed 145 30.0 

Unemployed 276 57.0 

Retired   63 13.0 
   

status significantly correlated with lekemia as (p-value = 0.002) based on (Pearson λ2 p ≤ 0.05). Across 

age groups and international boundaries, lower socioeconomic position has been associated with 

increased risks of illness and death. Evidence suggests that having a higher degree of education 

reduces your risk of getting cancer in a variety of different body areas. As the education levels rises, 
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the likelihood of contracting cancer deceases (Mouw et al., 2008). Inflammation biomarkers, 

potentially causal with respect to cancer and overall mortality, have been demonstrated to be inversely 

related to schooling in recent research (Coussens and Werb, 2002; Koster et al., 2006). Higher 

education may be associated with increased risk of developing breast cancer; however, alcohol intake, 

menopausal age, and hormone therapy may moderate the association (Dong and Qin, 2020). This 

finding conflicts with the results of our study. Many studies have been performed on different aspects 

of leukemia; however, there is no study has been conducted related to the demographic status, mainly 

focusing on the educational status and employment status of adult patients in Iraq. Despite the fact 

that in Iraq leukemia along with other countries has dramatically raised.  

 
Fig. 2: The most common breast, lung, colorectum, 

leukemia thyroid and other form of cancer case 

in Iraq at 2020 (IARC, 2020)  

Amongst the people who 

suffered from leukemia in this study, 

63.3% were male and 36.6% were 

female (Table 1), suggesting that 

more men than women suffer from a 

unique form of leukemia. These 

findings confirm the findings of 

Sultan et al. (2016) who also 

reported male dominance in their 

work. Leukemia occurs in any age 

and its incidence increases with age, 

mainly in chronic sort. In this study 

we focused on adult patients, as the 

mean age of patients was 54.49 

years. We found that most patients 

were older than 67 years. These 

findings are consistent with those of 

Sanderson et al. (2006) and Yi et al. 

(2020) who reported that aging leads 

to more susceptibility to leukemia. This correlation might be as a result of several factors. For instance, 

immunodeficiency cell time duration is reduced and gene expression changes in aging hematopoietic 

system like reduction in the production rate of RBC (Chung and Park, 2017).  

Variations in some other demographic factors including age, sex, race, and occupations impacted 

the incidence and prognosis of leukemia. Our results revealed that 60.1% patients were uneducated. 

We found that educational status had a significant impact on leukemia occurrence and prognosis with 

p value <0.0001. These results might be explained based on different factors like how much their diet 

is healthy, as mostly uneducated people may not take care of food quality or its expiry date and also 

they do not participate in sports activities or exercises. Besides, people with less or no education might 

not trust the doctors so they don’t visit the doctors properly (Kapoor et al., 2015). Another 

demographic factor which we have worked on was the employment status of leukemia patients. The 

results revealed that 57% patients were unemployed. The employment status significantly correlated 

with leukemia as p value <0.002, nearly the same results were reported by Kapoor et al. (2015). 

Environmental risk factors including radiation, fumes, smoking, etc. and genetic risk factors appear 

to be the major contributors to these differences. About 10% people with a family history of chronic 

lymphocytic leukemia get the disease themselves. Further, unemployment exerts pressure on human 

psychology and promotes stress, and the stress has been found as the main reason of many diseases 

including cancer. Individual outcomes are depending on the person’s job. Therefore, non-employed 

means no outcome and all that cause delayed illness detection, irregular diagnosis, all of that increases 

the risk of disease in the patients. Thus it may be concluded that the educational status greatly 

influences the leukemia risk in patients, so cancer education must be delivered to everyone, even 

uneducated people, which may increase their awareness about the signs of cancer and the risks that 

they may face. 
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Conclusions: Leukemia is a blood cancer that affects the regulation of blood component formation in 

the bone marrow. Leukemia in Kurdish population is seen in both young and old generations showing 

its increase with age. Males are more affected with almost all types of leukemia than females. The 

education level was found correlated with leukemia occurrence, also the uneducated people have 

higher risk of leukemia. Employment status was found interconnected with leukemia incidence.  
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