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Cancer represents a growing threat 
to public health worldwide with its 
incidence rates rising in most countries 
since 1990 due to population growth, 

aging, and the raised prevalence of unhealthy 
behaviors and certain risk factors, including 
smoking.1,2 The number of cancer cases reached 17.5 
million worldwide, raised by 33% since 2005.3,4

The Republic of Iraq is an Arabic country located 
in the South-East of the Asian continent bordered 
by Turkey, Iran from the north and east; Jordan, 
Syria, Saudi Arabia, and Kuwait from the south and 
west; and one coastal margin at the north of Arabian 
Gulf. The capital is Baghdad. Iraq is characterized 
by diverse ethnic groups including Arab, Kurd, 
Turkmen, and others with two main official 
languages: Arabic and Kurdish. The total area of  
Iraq is about 438 000 km2 occupied by about 38 
million population as 2018 estimate, with more 
clustering in the capital (about eight million). Iraq 
was in a state of continuous wars for the last four 
decades that caused great damage to the infrastructure 
of the health care services. The prevalence of some 
cancer risk factors (obesity, smoking, unhealthy 
diet, diabetes) has recently changed in Iraq with no 
sufficient preventive measures been implemented. 

Iraq has high incidence rates in breast, lung, and 
bladder cancers, besides a growing burden of  
many others.5

Precise and quantitative assessment of the 
trend of cancer burden enables policymakers and 
health managers to prioritize diseases and allocate  
resources better, infer what caused a decrease or 
increase in the rate of cancer occurrence, and if it 
denotes timing of implementation of a control 
measure, it presents the impact on the disease rate.6

This study was designed to be a descriptive 
analysis. We did not aim to prove any relation 
between the weaponry used during the last US 
invasion to Iraq (2003) and the change in the trend 
of cancer as digging for causal relation needs a long 
prospective design that was not feasible at that 
time from a practical point of view considering the  
available resources.

The objective of the study was to sketch a 
picture for the trend of different types of cancer 
in Iraq during this time of chaos (attributed to 
continuous conflicts) that caused severe damage to 
the infrastructure of the health care services (and 
all the supporting services like electricity, safe water 
supply, and environmental health) in addition to the 
change in the lifestyle of the people.
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A B S T R AC T
Objectives: Precise and quantitative assessment of the trend of cancer burden enables 
policymakers and health managers to prioritize diseases and allocate resources better. 
This infers what caused a decrease or increase in the rate of cancer occurrence, and if it 
denotes timing of implementation of a control measure, it presents the impact on the 
disease rate. This study’s objective was to evaluate trends in child and adult cancer in Iraq 
from 2000 onwards. Methods: We used the registries of the Iraqi Ministry of Health that 
were gathered from all governorates from 2000–2016. Data were presented as incidence 
rates to depict the trends of different types of cancers distributed by age, gender, and 
governorates. Results: Breast cancer witnessed a significant increase with predominance 
in females. Lung cancer rate increased significantly from 4.08 to 5.60/100 000 (p = 
0.038), affecting males more than females. The brain cancer trend showed a bimodal 
pattern (two peaks in 2004 and 2011) with no significant trend change (p = 0.788). Both 
genders were similarly affected. The trend of stomach and colorectal cancer showed an 
accelerated increase after 2007. Conclusions: Almost all cancers (particularly lung and 
gastrointestinal) showed constantly raising trends, especially after 2007. Only cervical 
and laryngeal cancer had a decreasing trend. Most cancers were predominant in males.
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M ET H O D S
In this descriptive study, we used the Surveillance 
Department of the Iraqi Ministry of Health registries, 
which were gathered from all governorates’ health 
directorates and health facilities from 2000 to 2016. 
These data were supported and confirmed by the 
Iraqi cancer centers, chemotherapy and radiotherapy 
centers, and then referred to the Iraqi Cancer Board. 
Data were presented as incidence rates, reviewed, 
double-checked, and analyzed to depict the trends 
of different types of cancers in Iraq distributed by age 
(regarding child cancer), gender, and governorates, 
the total of each disease for each governorate was 
computed, and then summed to obtain the total for 
Iraq. We categorized Iraq geographically into three 
regions to ease sketching the trend. These were: the 
North region including Erbil, Sulaymaniyah, Dohuk, 
and Nineveh; the Middle region including Baghdad, 
Babel, Najaf, Karbala, Al-Qadisiyah, Salaheddin, 
Diyala, Anbar, Kirkuk, and Wasit; and the South 
region that includes Basrah, ThiQar, Missan,  
and Muthanna.

The total population for each governorate (and 
for Iraq) was obtained from the Central Statistical 
Organization.  We subdivided child cancer into three 
age categories; less than five, five to less than 10, and 
10 to less than 15 years old.

Data about different adult and child cancers were 
collected with more focus on the most prevalent 
cancers, namely: breast, lung and bronchus, bladder, 
brain, cervix, ovary, prostate, larynx, stomach, colon, 
rectum, liver, pancreas, and thyroid, in addition to 
leukemia, Hodgkin, and non-Hodgkin lymphoma.

Data after 2016 were not available as cancer data 
are usually collected, analyzed, and interpreted every 
four years. We used SPSS Statistics (IBM Corp. 
Released 2015. IBM SPSS Statistics for Windows, 
Version 23.0. Armonk, Ny: IBM Corp.) to treat the 
data and estimate the rates. 

R E S U LTS
Breast cancer had witnessed a significant increase  
(p = 0.007) with predominance in the female gender 
(female to male ratio 29:1) mostly in the adult age 
group. Lung cancer rate increased significantly from 
4.08 to 5.60/100 000 (p = 0.038). It affected males 
more than females with a ratio of 3:1, and tends to 
increase with age. The brain cancer trend showed a 
bimodal pattern (two peaks in 2004 and 2011) with 

no significant trend change (p = 0.788). Both genders 
and age groups were similarly affected [Figure 1].

Bladder cancer depicted a non-significant 
change over the studied period. Male cases were 
three times more than female’s with predominance 
in the > 45 years age group. The rate of ovarian 
cancer significantly increased since 2007, while the 
trend of cervical cancer went down significantly  
(p = 0.008). The prostatic cancer rate significantly 
rose over the study period from 1.85 to 4.13  
(p = 0.041) [Figure 2].

Figure 3 demonstrates the trend of gastrointestinal 
cancers; stomach cancer showed an accelerated 
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Figure 1: Breast, brain, and lung cancer.
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Figure 2: Rates of bladder, cervical, and prostatic 
cancer from 2000 to 2016. 
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increase in the rate after 2007 (p < 0.001). Both 
genders showed similar rates, and the prevalence 
increased with age. Colorectal cancer depicted 
a significant increase in occurrence after 2007  
(p < 0.001). Both genders were similarly affected. 
Liver cancer started with a rate of 0.40/100 000 
in the year 2000, with a peak in 2005, then 
increased from 2008 to 2016 (0.82/100 000 
to 1.91/100 000). Both genders were equally 
affected. 

Thyroid cancer showed a significantly elevated 
trend since 2007 from 0.62 to 2.96/100 000  
(p = 0.003). The male to female ratio was 2.5:1. 
Pancreatic cancer more than doubled between the 
years 2000 and 2016 from 0.72 to 1.46/100 000. 
The trend of laryngeal cancer presented a significant 
down slopping rate. Males were affected more than 
females with a ratio of 3:1 [Figure 4].

Leukemia showed a non-significant increasing 
trend, started with a rate of 3.24/100 000 in 2000 
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Figure 3: Rates of stomach, liver, and colorectal 
cancer from 2000 to 2016.
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Figure 4: Rates of thyroid, larynx, and pancreas 
cancers from 2000 to 2016. 
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Figure 5: Rates of leukemia, Hodgkin’s, and non-
Hodgkin’s disease from 2000 to 2016. 
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Figure 6: Rates of child cancer distributed by age 
groups between 2000 and 2016.
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and ended with a rate of 4.37 in 2016 with a peak 
of 5.9 in 2004, both genders were equally affected. 
Hodgkin disease also showed a non-significant 
increase (from 1.40 to 1.44/100 000), affecting 
both sexes equally, while non-Hodgkin lymphoma 
showed a significant increase in its rate from 2007 

forward, affecting both genders equally [Figure 5]. 
Skin cancer showed a gradual decrease to 2008, 
followed by a gradual increase for both sexes.

The trends of childhood cancer have not 
significantly changed over the studied time. It tended 
to affect males more than females (1.5:1) and was 
slightly higher in children less than five years of  
age [Figure 6].

Figure 7 shows the trend of total cancer in Iraq by 
governorates. The Middle region showed the highest 
trend followed by the South and then the North.

Table 1 shows the percent change in all cancers’ 
incidence rate for the periods 2000–2008, 2008–
2016, and 2000–2016.

D I S C U S S I O N
The trend of total cancers in Iraq from 2000–2016 
showed an overall increase, more obvious after 2007. 
This can not be explained merely by improving case 
detection or registration as the health system is still 
suffering from many weaknesses. Many factors are 
thought to be responsible for this increase, related 
mainly to the successive wars since 1980 that caused 

Table 1: Percent change in cancer incidence rates.

Cancer type Rate 2000 Rate 2008 Percentage change 
2000–2008

Rate 2016 Percentage change 
2008–2016

Percentage change 
2000–2016

Breast 8.43 8.56 1.54 13.19 54.09 56.47
Lung 4.08 4.31 5.64 5.60 29.93 37.25
Brain 1.17 2.03 73.50 2.97 46.31 153.85
Bladder 3.44 2.76 -19.77 3.75 35.87 9.01
Stomach 1.80 1.48 -17.78 2.04 37.84 13.33
Colorectal 2.43 2.07 -14.81 3.74 80.68 53.91
Liver 0.40 0.82 105.00 1.91 132.93 377.50
Pancreatic 0.72 0.76 5.56 1.46 92.11 102.78
Skin 2.23 1.15 -48.43 1.92 66.96 -13.90
Larynx 2.40 0.52 -78.33 0.51 -1.92 78.75-
Thyroid 1.22 0.70 -42.62 2.96 322.86 142.62
Leukemia 3.24 3.01 -7.10 4.37 45.18 34.88
Hodgkin’s disease 1.40 0.97 -30.71 1.44 48.45 2.86
Non-Hodgkin’s 
disease

3.20 2.24 -30.00 3.16 41.07 1.25

Ovarian 2.11 1.78 -15.64 3.05 71.35 44.55
Cervical 1.51 1.02 -32.45 1.14 11.76 -24.50
Prostate 1.85 1.53 -17.30 4.13 169.93 123.24
Childhood 9.55 7.34 -23.14 9.92 35.15 3.87
All cancers* 51.18 44.58 -14.50 67.86 51.73 29.73

*Includes other rare cancers (not mentioned).
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Figure 7: Total cancer rate in Iraq distributed by 
Iraq province from 2000 to 2016.
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great devastation of the infrastructure, especially that 
of the health system.7–9 However, as this study was 
designed to be a descriptive one to sketch the trend 
of cancer in time of war, this design did not allow 
us to prove a causal relationship between different 
types of cancer and the probable risk factors like 
radioactive contamination or changes in the lifestyle.

The rate of cancers had increased from 44.58 
to 67.86/100 000 from 2008–2016 with a percent 
change of more than 50%. This finding goes with a 
similar regional and global trend, but these were more 
gradual and stepwise. The global trend of 2005–2015 
had a percent change of 6.4%.10 Unfortunately, we 
could not find previous reliable studies in Iraq about 
cancer trends before the war to compare.

The breast cancer incidence rate increased 
progressively from 8.43 in 2000 to 8.56/100 000 
in 2008 (1.54% change) and then to 13.19 in 2016 
(54.09% change). This increase is classically thought 
to be related to a higher prevalence of some known 
risk factors like smoking, high body mass index, 
physical inactivity, low intake of fruits/vegetables, 
and family history of breast cancer in addition to 
age.11 Iran already has a higher incidence of breast 
cancer of 22/100 000 but with a percent change of 
15.2, while it is 12.9/100 000 in Saudi Arabia.12–14 In 
Oman, the 20-year trends data show breast cancer to 
be the most common malignancy affecting Omani 
women (21.2% of all cancer cases).15

The lung cancer incidence rate increased from 
4.08 in 2000 to 4.31 in 2008 up to 5.60 in 2016, 
still lower than many regional countries. The median 
Arab countries rate is 16.33/100 000.16 The burden 
of lung and breast cancers is represented by their high 
mortality rate as they occupy the first leading cause of 
cancer deaths in both males and females respectively, 
higher in low- and middle-income countries17, this is 
in addition to their financial burden as the estimated 
per patient cost of breast cancer can reach up to  
US$ 15 000.18

The brain cancer trend showed a bimodal pattern 
(two peaks in 2004 and 2011) with no significant 
trend change, and both genders were similarly 
affected. A significantly raised trend was seen from 
2000–2004 that regressed down later to 2.03 to 
increase again in 2008 and thereafter, but ended 
with a rate of 2.97 in 2016. This rate was lower than 
the regional countries such as Jordan and Iran (5.1 
and 2.74/100 000 respectively), and the global rate 
(3.4/100 000).19 However, weak registration and the 

preference of most patients to seek treatment outside 
Iraq (attributed to the distrust in the deteriorated 
health system) might serve in the apparently low 
incidence of brain cancer compared to some of the 
regional countries. Brain tumors are considered the 
most common solid tumors that develop during 
childhood comprising 20% of all neoplasm and the 
primary cause of cancer deaths in this age group.20 

Those who survive may suffer long term sequels from 
the tumor or its treatment.21

The incidence rate of bladder cancer in 2016 
was 3.75, rising from 3.44 in 2000. This rate is still 
lower than many regional countries such as Lebanon 
(18.8), Turkey (14.4), and Iran (7.7/100 000).22

Gastrointestinal cancers (including stomach, 
colorectal, liver, and pancreatic cancers) witnessed 
an overall rise in its trend that became steady and 
more significant after 2008. This was most obvious 
with liver cancer, which increased from 0.40 in 
2000 to 1.91/100 000 in 2016. The same was true 
regarding stomach cancer that ended with a rate 
of 2.04/100 000, which was opposed by a declined 
trend worldwide23 and regionally, as in Oman.24 
The raised trend of colorectal cancer was similar to 
other low- and middle-income countries, including 
regional countries where the trend was continuously 
rising, while it was stabilized or started to decrease 
in high-income countries.12,15,25

Although the occurrence of both liver and 
pancreatic cancers in Iraq is lower than the regional 
countries such as Iran26 or Saudi Arabia; the rapidity 
of increase in the rate of liver cancer is alarming 
(as these cancers were not commonly seen in Iraq 
previously), while it is decreasing in Saudi Arabia.27

The burden of these cancers is attributed mainly 
to their high mortality rate where after lung cancer, 
stomach, colorectal, and liver cancers represent the 
second, third and fourth leading causes of cancer 
deaths worldwide.3

Cancer of hematopoietic and lymphoid tissue 
including leukemia, Hodgkin’s, and non-Hodgkin’s 
lymphomas showed the same swinging trend to 
2008, followed by a gradual rise to 2016. Leukemia 
rate increased from 3.24 to 4.37 with a peak in 2004 
that reached up to 5.90/100 000. Such a trend was 
also seen in Saudi Arabia (3.15/100 000) and Iran 
(6.25/100 000).28,29

Cervical cancer was one of two cancers (the other 
was laryngeal cancer) that witnessed a decrease in its 
rate compared to that of the year 2000. It dropped 
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down from 1.51/100 000 to 1.14 in 2016, apart 
from an increase in 2008 (1.02 /100 000). This goes 
with the trend of many countries as reported by 
the Globocan study,30 Saudi Arabia,27 and Jordan.31 
Cervical cancer remains the fourth most common 
female cancer contributing to 7.5% of all female 
cancer deaths in 2012,19 but it forms l < 5% of female 
cancer deaths in Iraq.32

On the contrary, both ovarian and prostatic 
cancers showed a raised trend during the study 
period 2000–2016. The ovarian cancer incidence 
rate increased from 2.11 in 2000 to 3.05/100 000 in 
2016 and prostatic cancer from 1.85 to 4.13/100 000 
in 2016. Although the rising trend of prostatic 
cancer seems to be global,33 but the rapid increase in 
incidence by 2.2-fold indicates an alarming change in 
the occurrence of this cancer that needs a thorough 
searching for the possible changes in the risk factors. 
However, many regional countries have the same 
rising trend but with a higher incidence, like Iran 
(10.37/100 000)34 and Turkey (27.7/100 000).35 
The burden of prostatic cancer is from its financial 
cost required for diagnosis, surgery, and post-surgical 
therapy with a minimum estimation of about 
US$ 5000.36 Prostatic cancer is the second most 
diagnosed malignancy and the fifth leading cause 
of cancer deaths in males with an age-standardized 
global mortality rate of 7.8/100 000 and a Western 
Asia rate of 13.7/100 000.33

Cancer of the larynx was the second cancer that 
witnessed a decrease in its trend over the study period. 
It went down from 2.40/100 000 to 0.51/100 000. 
Such a trend was also seen in Iran and Lebanon but 
with higher incidence rates (9.1 and 5.7/100 000, 
respectively).37,38 Thyroid cancer had an increased 
overall trend from 1.22 to 2.96/100 000, more 
evident after 2007 with a significant drop in 2003. 
This goes with the global trend of low and middle-
income countries39 and regional countries such as Iran 
(2.2/100 000)40 and Jordan (2.6/100 000).41 These 
two cancers (larynx and thyroid) revealed a gender 
difference with male predilection in laryngeal cancer 
(male to female ratio 3:1) and female predilection in 
thyroid cancer (female to male ratio 3:1) that seems 
to be a worldwide trend.42

The trend of child cancer showed no significant 
change over the study period and remained between 
9.55 and 9.92/100 000. This represents 7.5–8.5% of 
the total cancers in Iraq and a mean of 1000 child 
cancer per year. Although this goes with the global 

rate of 10/100 00043 and some regional rates such as 
Jordan (9.9/100 000)44 and Iran (17.5/100 000),45 
there still is a burden from its high mortality that 
reaches up to 98% in the developing countries 
whereas it is as low as 15% in developed countries.46 
A study in Iraq in 2007 concluded that childhood 
leukemia rates in Basra more than doubled over 15 
years (1993–2007).47

The trend of total cancers in Iraq revealed a clear 
up slope especially after 2008, and particularly in 
the middle region, which might be attributed to 
the fact that this region was the main target during 
the 2003 war and exposed to a huge amount of 
bombing. However, cancer rates in Iraq seem to be 
lower than the regional and global rates. This might 
be due to poor registration, besides, many cancer 
cases in Iraq are diagnosed in the private sector, 
which is unfortunately not linked to the national 
surveillance system, and many of those patients seek 
treatment outside the country. This created a sort  
of underestimation.

As the primary data source was the registries  
of the Ministry of Health, there was no possible 
way to check for the completeness of data or the 
percentage of missing cases, therefore, validity could 
not be assured.

C O N C LU S I O N
 It can be concluded from the results of this study 
that almost all cancers (particularly lung and 
gastrointestinal) showed constantly raising trends, 
especially after 2007. Only cervical and laryngeal 
cancers had a dropping trend. Most of the cancers are 
predominant in males. Generally, if the trend kept 
on going in this ascending curve, then the coming 
years may witness (with better reporting) a dramatic 
increase in the trend of cancers in Iraq.
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