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Incidence patterns of colorectal cancers in four countries of 
the Middle East Cancer Consortium (Cyprus, Jordan, Israel, 
and İzmir, Turkey) compared with those in the United States 
Surveillance, Epidemiology, and End Results Program 

ABSTRACT
Background/Aims: There are wide variations in colorectal cancer (CRC) incidence across the world. Historically, the highest incidence 
rates have been reported historically in more developed countries; however, increasing trends have been seen in developing countries. 
Here, we present the CRC incidence pattern in Cyprus, Israel, Jordan, and İzmir, Turkey, which are countries of the Middle East Cancer 
Consortium (MECC).
Materials and Methods: We analyzed 2005-2010 CRC data from population-based registries and calculated crude and age standard-
ized rates for CRC, colon and rectum subsites, and annual percent changes (APCs) for trends.
Results: The age-adjusted incidence rates (AAIRs) for CRC were the highest in Israeli Jews (IJ) (46.7 for males and 35.5 for females), 
which exceeded those of the USA Surveillance, Epidemiology, and End Result (SEER) program registries. In both sexes, AAIRs in Cyprus 
and Israeli Arabs (IA) were close to those in SEER registries. For both sexes, AAIRs in İzmir and Jordan were substantially lower than 
those in other registries. Statistically significant decreasing trends over time were observed in AAIRs for both sexes in the SEER program 
(APCs: males, -3.24% and females, -2.54%), whereas the trends varied within the MECC registries. There were decreasing AAIR trends 
for males in IJ and IA and for females in Cyprus and IJ; APC for females in IJ (-4.29%) was significant. Conversely, increasing trends with 
the significant APCs were observed in males in İzmir (2.43%) and Jordan (7.57%).
Conclusion: MECC countries comprise both high- and low-risk populations for CRCs. However, increasing trends in low-risk populations 
have been alarming. Thus, the need for implementing tailored primary and secondary prevention programs in the region is essential. 
Keywords: Colorectal cancer, incidence, Cyprus, Turkey, Jordan, Israel

INTRODUCTION
Colorectal cancer (CRC) is the third most common can-
cer worldwide. There is a 23-fold variation in the rates 
of CRC worldwide between low-incidence areas in Asia/
Africa and Western Europe, Australia, New Zealand, and 
North America. Historically high CRC incidence and 
mortality rates were observed in the more developed 

populations. However, despite the stable or slightly in-
creasing (in France, Italy, and England) or even decreas-
ing (in USA) incidence rates in developed countries, in 
the past few decades, there have been remarkable in-
creases in CRC incidence in less-developed areas such 
as Eastern European countries, certain Asian countries, 
and several South American countries (1,2).
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As for the subsites, geographic distributions of the inci-
dence rates of colon and rectal cancers incidences sepa-
rately maintain the same pattern which presents higher 
incidence rates in developed countries and lower rates 
in developing ones, but the variations for colon cancer 
are more striking. In high-risk populations, the ratio of 
colon to rectal cancer incidence is 2:1 or higher (more in 
females than in males). In low-risk countries, colon and 
rectal cancer rates are generally of the same magnitude. 
Epidemiological studies have shown that the CRC risk 
is significantly associated with family history, diet, and 
lifestyle (3). Historically, CRC has not been considered 
to be one of the major cancers in the Middle East, ex-
cept among Jews in Israel (1,4,5). Knowing that CRC has 
been significantly increasing in the developing world (2) 
and that the populations of the Middle East are chang-
ing, we aimed to present descriptive data regarding the 
current trends of CRC incidence rates in the Middle East 
for identifying opportunities for interventions that are 
aimed at prevention and control.

MATERIALS AND METHODS
This study involved the analysis of population-based 
cancer registry data from National Cancer Institute/Unit-
ed States of America (NCI/USA) supported four regis-
tries in Middle East Cancer Consortium (MECC): Cyprus, 
Israel (Israel Arabs (IA) and Jews (IJ), C (Jordan), and D 
(Turkey/İzmir) for the period of 2005-2010. All registries 
use the MECC standards, which are comparable with 
international standards (6,7) for collecting, processing, 
and analyzing data. Detailed information on the work of 
registries can be found elsewhere (8,9). For comparative 
purposes, we also analyzed data from the USA Surveil-
lance, Epidemiology, and End Result (US SEER) program 
(SEER 18 Registries; www.seer.cancer.gov; SEER*Stat 
Database). The International Classification of Diseases 
for Oncology, Third Edition (ICD-O-3) (10) was used for 
coding topography and histology. International Agency 
for Research on Cancer/European Network of Cancer 
Registries (IARC/ENCR) multiple primary rules (http://
www.iacr.com.fr/images/doc/MPrules_july2004.pdf) 
were applied to identify multiple primaries for all data, 
including those from the SEER registries. Histology was 
categorized using ICD-O3 codes. 

Crude incidence rates, age-adjusted incidence rates 
(AAIRs; per 100 000), and annual percent changes 
(APCs) were analyzed for 2005–2010. For Israel, cancer 
incidence rates were calculated separately for the Jew-

ish and Arab populations to compare cancer rates be-
tween them. AAIRs and their 95% confidence intervals 
were calculated using the direct method the WHO World 
Standard Population 2000–2025 (http://www.who.
int/healthinfo/paper31.pdf accessed on 15.12.2017). 
APCs for trend were examined using the SEER Join-
point software, version 7.0.4. (National Cancer Institute 
SEER*Stat software; www.seer.cancer.gov/seerstat).

The analysis was restricted to invasive behavior code (3) 
and site codes of C18.0–C20.9 and C26.0. We also cal-
culated the incidence rates for colon only (C18.0-C18.9 
and C26.0) and the rectum & rectosigmoid junction 
(C19.9-C20.9). All statistical analysis was performed us-
ing SAS version 9.4 (SAS Institute, Cary, NC).

We used the data from the routine sources (cancer reg-
istries) which do not contain any individual information 
that could be used to identify the patients and the study 
process did not have any direct involvement of human 
subjects. Thus, according to WMA (World Medical As-
sociation) Declaration of Helsinki “Ethical Principles for 
Medical Research Involving Human Subjects” amended 
in October 2013 informed consent and ethical commit-
tee approval are not required for our study.

RESULTS
In total, 21,427 CRC cases in MECC regions and 221,844 
CRC cases in 18 SEER registries were diagnosed during 
the study period. The percentage of cases with micro-
scopic confirmation ranged from 85.9% (IJ) to 99.6% 
(Jordan) in the MECC region compared with 97.0% from 
the SEER registries (Table 1).

The proportion of cases with unspecified histolo-
gy changed from 1.3% (Jordan) to 9.8% (İzmir) in the 
MECC regions compared with 2.4% in the SEER regis-
tries. Carcinomas dominate the histological pattern (Cy-
prus, 99.9%; IJ, 99.8%; IA, 99.7%; İzmir, 99,2%; Jordan, 
99.6%; and SEER, 99.7%), and within carcinomas, ad-
enocarcinomas comprise majority of cases both in the 
MECC registries (98.4%, 96.6%, 97.2%, 97.0%, 96.3%, 
and 93.5%, respectively) and in the SEER registry. The 
proportions of cases with unknown grade are higher 
in the MECC countries (with the highest proportion of 
36.1% in İzmir) than in the SEER registries (17.1%), ex-
cept in Cyprus (13.6%). There was a greater proportion 
of well-differentiated cancers observed in the MECC Ys 
(registry/registries) in a range of 15.9% in İzmir to 27.3% 
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in IA, except in Jordan (7.0%), than in the SEER regis-
tries (10.4%). Overall, 94.4% of the cases in the SEER 
registries had a known stage at diagnosis, whereas the 
number of known grade cases were much lower in the 
MECC registries, with the lowest 63.6% in Jordan and 
highest 82.3% in Cyprus. Within the known stage cas-
es, considerably higher proportions of cases were lo-
calized at diagnosis in the SEER registry (42.3%) than 
in the MECC countries with the highest in IJ (28.1%). 
Conversely, the proportions of cases diagnosed at the 
regional stage were greater in the MECC registries (from 

53.4% in İzmir to 63.24% in IA) than in SEER 18 Regis-
tries (37.0%; Table 1). 

AAIRs were the highest in the MECC countries (for IJ) 
(46.7 for males and 35.5 for females) and exceeded 
those of the SEER registries (36.5 and 27.3, respective-
ly).In both sexes, AAIRs in Cyprus and IA were slightly 
lower to those in SEER, lower generally except slightly 
higher rate seen for females in IA (male, female: Cyprus, 
34.1, 24.4; IA, 34.9, 29.0). In İzmir and Jordan, AAIRs 
were substantially lower than those in other Ys for both 

					     Histological 								               SEER summary stage at 
					    distribution* (%)			           Grade distribution* (%)			                  diagnosis* (%)

Cyprus	 1949	 91.3	 7.7	 99.9	 98.7	 9	 24.9	 61.6	 13.5	 0.1	 13.6	 21.8	 58.4	 19.8	 17.7

IJ	 17870	 93.3	 3.6	 99.8	 98.8	 5.9	 19.9	 64.5	 15.1	 0.4	 24.4	 28.1	 59.2	 12.8	 24.4

IA	 1411	 95.0	 2.9	 99.8	 99.1	 4.7	 27.3	 54.8	 17.3	 0.7	 24.6	 24.4	 63.2	 12.4	 22.9

İzmir	 4800	 93.3	 2.3	 99.7	 98.3	 9.8	 15.9	 74.3	 7.6	 2.2	 36.1	 22.9	 53.4	 23.7	 21.6

Jordan	 2917	 99.6	 0.1	 99.8	 98.9	 1.3	 7.0	 80.8	 11.8	 0.5	 21.2	 17.9	 57.9	 24.2	 36.4

SEER 18	 221844	 97.0	 1.4	 99.9	 95.2	 2.4	 10.4	 69.1	 18.7	 1.9	 17.1	 42.3	 37.0	 20.6	 5.6

*Where known, **with in CRC cases, ***DCO: death-certificate-only cases, within all cancers 
CRC: colorectal cancer; SEER: Surveillance, Epidemiology, and End Results; IJ: Israel Jews; IA: Israel Arabs

Table 1. Some characteristics of CRC data, 2005-2010
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Registry	                                     Number of cases (%)	                     Crude rate		                                          AAIR**		  AAIR

	 Male	 Female	 Male	 Female	 Male	 Female	 M/F ratio

Cyprus	 1067 (54.7%)	 882 (45.3%)	 46.1	 36.5	 34.1 (27.7 40.8)	 24.4(19.3  29.8)	 1.39 

Israel Jews	 9171 (51.3%)	 8699 (48.7%)	 56.4	 52.0	 46.7 (45.8  47.4)	 35.5 (34.8  36.3)	 1.32 

Israel Arabs	 730 (51.7%) 	 681 (48.3%)	 16.5	 15.9	 34.9 (32.3  37.5)	 29.0 (26.8  31.2)	 1.20 

İzmir	 2807 (58.5%)	 1993 (41.5%)	 24.8	 17.6	 25.8 (25.6  26.0)	 15.7 (15.6  15.7)	 1.64 

Jordan	 1637 (56.1%)	 1280 (43.9%)	 9.1	 7.6	 19.6 (19.4  19.7)	 14.9 (14.8 15.1)	 1.31 

SEER 18	 113659	 108185	 45.5	 42.2	 36.5 (36.46  36.53)	 27.3 (27.31 27.37)	 1.34 

*per 100 000,  WHO World Standard Population 2000-2025, CRC: colorectal cancer; AAIR: age-adjusted incidence rates; CI: confidence intervals are provided 
in brachets; M: male; F: female; SEER: Surveillance, Epidemiology, and End Results

Table 2. CRC incidence rates (per 100,000) and male-to-female ratios for AAIRs, 2005-2010
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sexes (male, female: İzmir, 25.8, 15.7; Jordan, 19.6, 14.9; 
Table 2, Fig. 1). The male-to-female ratios for AAIRs 
were close to the ratio in the SEER registry (1.3) and in 
the MECC Ys (registry/registries), except in İzmir (1.6). 
The male-to-female ratios for AAIRs are quite similar for 
all the populations except İzmir. Age-specific rates in-

creased with age in all registries for both sexes, except 
the slight decreases in rates in Jordan for males and fe-
males after the age of 79 years (Fig. 2).

AAIRs for subsites (colon, rectum) are presented in Ta-
ble 3 with the AAIR ratios for males, females, and both 
sexes. In İzmir, the lowest AAIR ratios for colon/rectum 
(C/R) ratio were observed (1.6), whereas in Cyprus (2.5) 
and IJ (2.5), the ratios were higher than those in the 
SEER registries (2.3).

Statistically significant decreasing trends over time were 
observed in AAIRs for both sexes in the SEER registry 
for 2005-2010 (APCs: male, -3.24%; p=0.0008; female, 
-2.54%; p=0.0003), whereas the trends varied within 
the MECC registries. Decreasing trends of AAIRs were 
observed for male in IJ and IA, and decreasing trends of 
AAIRs were observed for females in Cyprus and IJ; how-
ever, only the APC(−) for females in IJ (-4.29%) was sta-

 		  Colon			   Rectum			   Colon/rectum

	 Male	 Female	 M/F	 Male	 Female	 M/F	 Male	 Female	 M+F

Cyprus	 23.8	 17.9	 1.33	 9.9	 6.5	 1.52	 2.4	 2.8	 2.5

Israel Jews	 32.6	 25.8	 1.26	 14.1	 9.8	 1.44	 2.3	 2.6	 2.5

Israel Arabs	 22.4	 20.9	 1.07	 12.5	 8.2	 1.52	 1.8	 2.5	 2.1

İzmir	 15.5	 9.7	 1.60	 10.3	 6.0	 1.72	 1.5	 1.6	 1.6

Jordan	 13.2	 10.1	 1.31	 6.4	 4.8	 1.33	 2.1	 2.1	 2.1

SEER 18	 24.6	 19.8	 1.24	 11.9	 7.5	 1.59	 2.07	 2.64	 2.3

*per 100,000, * WHO World Standard Population 2000-2025; CRC: colorectal cancer; M: male; F: female; SEER: Surveillance, Epidemiology, and End Results; 
AAIR: age-adjusted incidence rates

Table 3. Subsites (colon and rectum) AAIRs, male/female and colon/rectum ratios, 2005-2010

Male	 Colorectal	 Colon	 Rectum

Cyprus	 1.74	 3.64	 -3.20

IJ	 -4.17	 -4.69* (p=0.017)	 -2.90

IA	 -0.01	 3.43	 -6.06

İzmir	 2.43* (p=0.005)	 1.83	 3.60

Jordan	 7.57* (p=0.028)	 6.75	 8.88* (p=0.021)

SEER 18	 -3.24* 	 -3.48* 	 -2.50*  
	 (p=0.0008)	 (p=0.002)	 (p=0.005)

Female	 Colorectal	 Colon	 Rectum

Cyprus	 -1.50	 1.11	 -9.12*  
			   (p=0.007)

IA	 -4.29* 	 -3.63* 	 -6.02*  
	 (p=0.016)	 (p=0.017)	 (p=0.032)

IA	 0.13	 -0.15	 −0.45

İzmir	 2.27	 2.11	 2.64

Jordan	 4.87	 5.36	 3.71

SEER 18	 -2.54* 	 -2.86* 	 -1.67*  
	 (p=0.0003)	 (p<0.0001)	 (p=0.03)

*Statistically significant, CRC: colorectal cancer; IJ: Israel Jews; IA: 
Israel Arabs; SEER: Surveillance, Epidemiology, and End Results; 
APCs: annual percent changes

Table 4. APCs (%), 2005-2010, male and female

Figure 1. Colorectal cancer AAIRs* for 2005-2010 
*per 100,000; WHO World Standard Population, 2001 
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tistically significant. Conversely, increasing trends were 
observed for the remaining, with APCs for males in İzmir 
(2.43%) and Jordan (7.57%; Table 4, Fig. 3) being statis-
tically significant.

For subsites, significant decreasing trends were observed 
in both sexes in the SEER registries. Comparably, in Isra-
el, significant decreasing trends were seen in both sexes 
for all subsites, except the rectum in males and the distal 
colon in females in which the decreasing trends were not 
significant. In Jordan, significant increasing trends were 
calculated for the rectum in males (Table 4).

DISCUSSION
This study describes CRC incidence patterns using data 
from four population-based cancer registries of the Mid-
dle East. The quality of the data was considered suffi-

ciently high for usage in our study. The data from Turkey/
İzmir, Israel, and Cyprus were evaluated as high quality to 
be accepted for publication in Cancer Incidence in Five 
Continent series (1). Indicators such as proportions of 
microscopically verified and death-certificate-only cases, 
unknown histology, stage, and grade ratios suggest that 
the Jordan Cancer Registry data also have sufficient qual-
ity to be used for comparisons (Table 1).

The changes in the prevalence of cancer risk factors 
and the implementation of national screening programs 
have resulted in changes in the pattern of CRC incidence 
worldwide, which was characterized with high rates in 
developed countries and quite lower rates in developing 
countries. The CRC incidence is decreasing in the USA 
and some other developed countries, and it may be sta-
bilizing in certain parts of Western and Northern Europe. 
In contrast, particularly in economically transitioning 
countries such as Japan, Taiwan, Singapore, Thailand, 
urban China, and countries from the Eastern Europe, 
the incidence rates continue to sharply increase, ap-
proaching those reported in the western countries (11). 
Likewise, similar increases in CRC incidence rates have 
also been reported in many other developing countries 
(Iran, Yemen, Egypt, and Saudi Arabia) (12). In our study, 
the high incidence rates calculated for both men and 
women in IJ and IA populations and Cyprus resemble the 
higher rates reported by developed countries, whereas 
the rates were relatively lower in both sexes in İzmir and 
Jordan, similar to those reported in developing countries. 

We found significant decreasing trends in the SEER data 
for both sexes and in IJ for females. AAIRs were stabi-
lized in IA, increasing for both sexes in İzmir and Jordan 
with significant APCs in males. In summary, high rates 
and decreasing trends were observed in IJ for both sex-
es as reported by other developed countries, whereas 
lower rates and increasing trends were found in İzmir 
and Jordan. In Cyprus and IA, the rates were relatively 
high, but the trends varied. In IA, time trends were stabi-
lized, whereas in Cyprus, despite being non-significant, 
a small increase in males and a small decrease in females 
were observed.

Age; a history of adenomatous polyps and inflammato-
ry bowel disease; family history of CRC or adenomatous 
polyps; and inherited conditions such as familial ade-
nomatous polyposis and hereditary non-polyposis CRC 
(HNPCC) were reported to be non-modifiable risk fac-

Figure 3. Age-adjusted incidence rates* of colorectal cancer, per 
100,000 (2005-2010), males and females

*per 100,000; WHO World Standard Population 2001; M, Male; F, Female
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tors, whereas the critical role environmental risk factors 
play in CRC is also widely acknowledged. In fact, most of 
the international variation in rates may be owing to the 
differences in diet, exercise, obesity, and other lifestyle 
and prevailing screening activities (13). In males, colon 
cancer contributed to the largest number of cancer cas-
es and were attributable to high body mass index (BMI), 
the estimated population attributable fractions for co-
lon and rectum were 13% and 6.2%, respectively, in 
males and 7.6% and 3.6, respectively, in females across 
the world (14). Diets high in animal fat and red meat and 
low in vegetables, fruit, and fiber are strongly associated 
with an increased risk for CRC. Widespread utilization 
of screening tests such as the fecal occult blood test, 
which also detects asymptomatic cases, may also lead 
to an initial increase in incidence rates (15).

In this regard, the differences in incidence and time 
trends among the different MECC countries and the 
SEER registries can be mainly owing to the variation in 
diet and lifestyle/obesity, while acknowledging that dif-
ferent screening practices and genetic factors may also 
play a role. The estimated population attributable frac-
tion (PAFs) associated with high BMIs for colon and rec-
tum cancers were 19% and 10%, respectively, for Israel, 
20% and 10%, respectively, for Jordan, 20% and 11%, 
respectively, for Cyprus, 17% and 9% for Turkey, 21% 
and 11% for the USA in males, respectively. The corre-
sponding PAFs in females were 7.6% and 3.6% for Isra-
el, 13% and 7% for Jordan, 11% and 6% for Cyprus, 12% 
and 6%, respectively, for Turkey, 11% and 6%, respec-
tively, for the USA (14). Genetic factors regarding high 
prevalence of genetic mutations and HNPCC or Lynch 
syndrome in Askenazi Jews (16) might be considered for 
interpreting the higher incidence rates in IJ than those 
in the SEER registries. However, the difference can be 
explained by the differences in lifestyles besides genet-
ic influences as well. Indeed, IA may be at a lower risk 
for CRC than IJ owing to their less westernized lifestyle 
characterized with a traditional diet rich in fruits, veg-
etables, and olive oil and more physical activity (17,18; 
The World Factbook, https://www.cia.gov/library/publi-
cations/the-world-factbook/geos/is.html) 

The different trends over time also could be explained 
with the changing lifestyle and dietary factors along 
different time periods in these countries. In the recent 
times, a considerable proportion of the populations of 
MECC countries were engaged in agriculture and hence 

most of the population followed a Mediterranean diet 
that is rich in vegetables, fruits, and olive oil and low in 
red meat and fat. Recently, because of a greater pros-
perity, particularly in Israel and Cyprus, and immigration 
from rural areas to towns, there has been an increase 
in the adoption of a westernized diet which contains 
high calorie, higher red meat intake and more fast-food. 
Change to a more sedentary lifestyle with less exercise 
as a result of the adaption to the westernized lifestyle 
as a whole package along with the changes in diet may 
be responsible for the significant difference in CRC in-
cidences between generations. This difference between 
generations is obvious in Israel and Cyprus where older 
generations have been raised with a true Mediterranean 
diet rich in vegetables and low in red meat, while the 
younger generations are raised with a western diet, with 
increased red meat and processed fast food (2,4,18). At 
present, İzmir and Jordan seem at the earlier stages of 
this transition. According to 2003 WHO World Health 
Survey (http://www.who.int/healthinfo/survey/whsre-
sults/en/index3.html) in Turkey, the prevalence of re-
spondents who consume insufficient fruit and vegeta-
bles (less than five servings of fruit/vegetables per one 
typical day) was 80.3% for males and 81.4% for females. 
In Cyprus, 37% of children in a cross-sectional study of 
1140 children (average age=10.7 years) had a poor Med-
iterranean Diet Quality Index for children and teenagers 
(KIDMED test) score which indicates poor adherence to 
the Mediterranean diet and only 6.7% were compliant 
of the Mediterranean diet which is considered to be a 
healthy diet (19). A case-control study in Jordan report-
ed CRC cases had lower dietary intake of fiber, vegeta-
bles, and fruits, while the frequency of consumption of 
red meat and saturated fats was higher as compared to 
controls (20).

In 2010, the proportion of having insufficient activi-
ty (less than 150 minutes per week [last 7 days] spent 
on walking/moderate activity/vigorous activity) in 18+ 
years have been reported as 28.1% in males and 37.5% 
in females in Turkey; 28.9% in males and 40.4% in fe-
males in Cyprus, 15.6% in males and 15.6% in females 
in Jordan; and 25.4% in males and 39.3 in females in the 
USA Global Health Observatory (GHO) (http://apps.who.
int/gho/data/node.main.A867?lang=en). The proportion 
was 15.2% in males and 19.9% in females in Turkey in 
2003 (WHO World Health Survey). In Israel, it was report-
ed that the rate of compliance with recommendations 
for physical activity, considering both targeted exercise 
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and activities of daily living were 42.5% among Jewish 
males, 41.7% among Jewish females, 32.5% among 
Arab males, and 31.9% among Arab females from the 
2011-2012 physical activity survey, and 38% of males 
and 35.6% of females reported that they engage in at 
least 30 minutes of physical activity at least three times 
a week by Knowledge, Attitudes and Practices 2011 sur-
vey (21). In a study done in Turkey, elevated risks were 
observed for colon and rectal cancers among workers 
who held sedentary jobs (22).

In terms of obesity, the figures show clear increasing 
trends of the prevalence of overweight/obese people in 
all study populations. According to WHO GHO 2010 and 
2014 data (24), 63.8% and 66.3% in Turkey, 61.8% and 
63.5% in Israel, 58.7% and 60.3% in Cyprus, 63.4% and 
65.9% in Jordan, 65.5% and 67.3% in the USA, respec-
tively, of the populations over 18 years were overweight 
Body Mass Index (BMI), ≥25 kg/m2, while the same pro-
portions were 27.3 and 29.5 in Turkey, 23.5 and 25.5 in 
Israel, 22.0 and 23.8 in Cyprus, 28.1 and 30.5 in Jordan, 
and 31.2 and 33.7 in the USA for obesity (BMI, ≥30 kg/
m2). According to the 2003 and 2008 European Health 
Surveys, in Cyprus, 33.7% of the population was over-
weight in 2003 (BMI, 25–30 kg/m2) and 12.3% was 
obese (BMI, >30 kg/m2), with the 2008 survey showing 
further increase, with 34.1% of the population being 
overweight and 14.8% obese (23).

The figures suggest a worsening dietary pattern/lifestyle 
in all populations including the USA. Thus, we suggest 
that the decrease in the CRC incidence rates in the 
USA may be attributed to the influence of screening 
programs used in recent years rather than changes in 
diet; i.e., those mainly performed by colonoscopy (24) 
because colonoscopy screening procedures involve the 
removal of precancerous polyps as well (25,26).

The striking diversities we found in the distribution of 
stage at diagnosis (Table 1) with a much higher percent-
age of localized cancers in the SEER registries compared 
to the MECC registries can be interpreted as an indica-
tion of the success of early detection and screening pro-
grams. Despite the approach being largely opportunistic, 
screening with guaiac fecal occult blood test, fecal im-
munochemical test for hemoglobin, and colonoscopy was 
reported as highly endorsed in the USA (24,25). In Israel, 
organized screening program has prevailed since 1990, 
while in Turkey and Jordan opportunistic screening pro-

grams have been implemented into practice recently (27). 
In the absence of the opportunistic screening programs 
in Cyprus, a pilot program was set up in 2012 in a small 
population with the plan to expand the program across 
the country in the following years (23). The absence of 
organized screening programs in the MECC countries ex-
cept Israel is likely to result in a relative increase of can-
cers being diagnosed at an advanced stage compared to 
countries where screening programs are in place. 

In developed countries, the male-to-female ratio of 
age-adjusted cancer incidence (ASIRR) is about 1.5, 
while it is about 1.3 in less-developed countries (1). In 
our data, ASIRRs were 1.24 for the USA SEER, 1.31 for 
Jordanians, 1.07 for IA, 1.26 for IJ, 1.33 for Cypriots, and 
1.6 for İzmir. These ratios were 1.38, 1.03, 1.27, 1.25, 1.19, 
and 1.25, respectively, in different years within 1996-
2001 period (28,5). It seems that in the low-risk popula-
tions AAIRs in males and females are quite similar due to 
the low exposure to risk factors. Yet, when CRC AAIRs 
tend to rise, we observe that the rates in males increase 
more rapidly. The differences in male-to-female ASIRRs 
among the MECC countries might be considered mainly 
due to the fact that the smaller increases have occurred 
in CRC incidence rates in females than in males, which 
may reflect the slower adaptation of hazardous life style 
changes in females associated with CRC (29,30).

In males, the APCs for CRC were statistically significant 
as 2.43% in İzmir and 7.57% in Jordan versus non-sig-
nificant APCs in females. In Cyprus, there was a de-
crease in females, while a non-significant increase seen 
in males. Thus, the male-to-female ratios increased in 
Jordan, Cyprus, and İzmir, the populations that were at 
the very beginning of the transition period in the 1990s, 
reflecting more rapid increases in CRC incidence rates in 
males due to the quicker adaptation to the westernized 
lifestyle among males.

Consistent with the findings in the literature, high-risk 
westernized populations were observed to have higher 
ratios for colon:rectal cancers (1,4). We found higher ra-
tios for colon to rectal cancer AAIRs in Cyprus (2.4 in 
males and 2.8 in females) and among IJ (2.3 and 2.6, re-
spectively) in both sexes as for the SEER registry (2.1 
and 2.6 respectively) and low ratios in İzmir (1.5 and 1.6 
respectively). However, our findings with relatively high 
colon:rectal cancer AAIR ratios (2.1) in both sexes in Jor-
dan despite the low risks for CRC, is incompatible with 
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literature. The lower ratio in males (1.8) than in females 
(2.5) in IA is also contradictory findings (Table 3).

In areas with historically high CRC incidence rates, rec-
tal cancer incidence has been decreasing (e.g., USA, 
France, and Denmark) or staying stable (e.g., Australia 
and Italy). In contrast, in historically low-risk areas, co-
lon cancer incidences are rising sharply, accompanied by 
modest increases in rectal cancer (1). Our findings for 
time trends in colon and rectal cancer incidence rates 
are compatible with literature. 

Although the 5-year period might not be sufficient for 
applying time trends in APC calculations, we still pre-
ferred to have the calculations based upon the consis-
tent trends reported from the aforementioned coun-
tries in literature and specific reports (1,2,4,5,12,28).

We found decreasing trends for rectal cancer incidence 
in high-risk populations (IJ, IA, and Cyprus) in both sex-
es as in the SEER registry, while there were increasing 
trends in İzmir and Jordan in both sexes. The APCs were 
statistically significant in both sexes in the SEER pro-
gram, in females among IJ and Cyprus and among males 
in Jordan. Among IJ, decreasing trends were revealed 
both in males and females with significant APCs for 
colon cancer incidence as well as in the SEER registry, 
while increasing trends were noted in İzmir and Jordan in 
both sexes. Among IA, the trends were contradictory as 
decreasing in females and increasing in males (Table 4).

In the MECC area, there are both high- and low-risk 
populations for CRCs. However, increasing trends in 
low-risk populations have been alarming. The essential 
need for the implementation of prevention programs 
to promote a healthy lifestyle including healthy diet, 
increasing physical activity, and controlling the body 
weight, is obvious. Tailored screening programs may also 
be adopted for secondary prevention.
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