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Abstract

Purpose—Migrant studies often provide clues for cancer etiology. We estimated the cancer
burden among Arab Americans (ArA) by immigrant status in the metropolitan Detroit area, home
to one of the highest concentrations of ArA in USA.

Methods—A validated name algorithm was used to identify ArA cancer cases diagnosed 1990—
2009 in the Detroit SEER database. Recorded birthplace was supplemented with imputation of
nativity using birthdate and social security number. Age-adjusted, gender-specific proportional
incidence ratios and 95 % confidence intervals were calculated comparing all ArA, foreign-born
ArA, and US-born ArA, to non-Hispanic Whites (NHW).

Results—Foreign-born ArA males had higher proportions of multiple myeloma, leukemia,
kidney, liver, stomach, and bladder cancer than NHW, while bladder cancer and leukemia were
higher among US-born ArA males. For ArA women, gall bladder and thyroid cancers were
proportionally higher among both foreign- and US-born compared with NHW. Stomach cancer
was proportionally higher only among foreign-born women.

Conclusions—Cancer proportional incidence patterns among ArA show some similarity to
other migrant groups, with higher proportional incidences of stomach and liver cancers among
foreign-born than US-born. Other patterns, such as tobacco-related cancers among ArA men and
gall bladder and thyroid cancers among ArA women, will require more investigation of genetic,
epigenetic, and environmental factors.
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Introduction

Methods

Arab Americans (ArA) are a distinct ethnic population that derives its origins from a group
of 22 countries constituting the Arab League. Although geographically diverse and
extending from Northwest Africa to Southwest Asia, these countries share a similar culture
with little variation in norms and practices across the entire region [1].

Estimates of the number of people of Arab ancestry residing in the USA range from 1.2 to
3.7 million [2, 3]. Because ArA is not recognized as a population group separate from White
by the US Office of Management and Budget, there are no ArA national health statistics.
The metropolitan area of Detroit, Michigan, and the State of California have the largest
concentration and number of ArA, respectively [2]. The populations in these two
geographical areas have been the basis for much of the extant literature related to ArA
health; however, many studies used convenience samples [4—7]. Both Detroit and California
have population-based cancer registries; yet given the lack of recognition as a separate
ethnic group, it has been historically difficult to assess the ArA cancer burden.

In general, cancer incidence in the Middle East is lower than the West [8]. Certain cancers,
such as thyroid and liver, have a disproportionately higher incidence in Arab countries [9].
Studies from the USA [10-12], as well as Australia, the Netherlands, and Sweden confirm
that this trend tends to persist in first generation Middle Eastern immigrants [13-18].
Previous studies in metropolitan Detroit and California demonstrate increased risk of
lymphoma, leukemia, cancers of the thyroid, kidney, and liver and decreased risk of skin
melanoma among ArA compared with Whites [10-12]. The purpose of this investigation is
to compare cancer risk between ArA and non-Hispanic Whites (NHW) living in
metropolitan Detroit by immigration status (foreign- and US-born).

Non-Hispanic Whites invasive cancer cases diagnosed from 1990 to 2009 were identified in
the Metropolitan Detroit Cancer Surveillance System (MDCSS), a population-based cancer
registry that collects data for all residents in Wayne, Oakland, and Macomb counties and is a
founding member of the Surveillance, Epidemiology, and End Results (SEER) Program of
the National Cancer Institute. A previously developed and validated Arab name algorithm
was used to identify cases of probable Arab or Chaldean (lragi Christian) ancestry [12]. The
name algorithm, which was enhanced and reviewed for quality control in 2012, has a
positive predictive value of 91 % when compared with self-reported Arab ancestry (KS
personal communication).

Immigrant status for ArA cases was first categorized as either US- or foreign-born using the
birthplace listed in MDCSS. Only 53 % of Arab cases had birthplace documentation. For
cases missing birthplace, immigrant status was imputed via the social security number
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(SSN). The year a SSN is issued can be determined by the digit sequence [19]. For SSNs
issued after 1951, Social Security Administration (SSA) Form 7, published by the Division
of Enumeration and Employer Identification, lists the year of issue for each SSN. For SSNs
issued before 1951, the year of issue was derived using methodology developed by Block et
al. [19]. Imputation of nativity assumes that most immigrants apply for SSNs during early or
middle adulthood when they enter the work force or when they enter the country, as opposed
to US-born persons who usually acquire a SSN as children or adolescents. Using ArA cases
with known birthplace information from MDCSS, the optimal age cut point to determine
nativity status was 25 years based on receiver-operating curves. With an area under the
curve value of 0.85, this method demonstrated 83 % sensitivity and 86 % specificity for
identifying a foreign-born ArA.

Age-adjusted proportional incidence ratios (PIRs) and 95 % confidence intervals were
calculated comparing ArA with NHW using the standard cancer site groupings routinely
reported by MDCSS. Calculations were sex specific and adjusted for age using the indirect
method with five age groups (<40, 40-49, 50-59, 60-69, 70+). PIRs>1 indicate that there
are proportionally more cancers of a given site among ArA than among NHW, accounting
for differences in the age distribution of the groups. PIRs were calculated for the ArA group
overall and then by immigrant status. Cancer sites with <10 cases were suppressed. Analyses
were completed using SAS statistical software, version 9.2 (SAS Institute Inc., Cary, NC,
USA).

A total of 8,138 ArA (4,437 male and 3,701 female) cancer cases were diagnosed between
1990 and 2009. After imputation, nativity was available for 7,967 (97.9 %) cases. For the
remainder of cases, nativity status could not be determined due to unknown SSN and/or
unknown birthplace. Forty-four percent (3,517) were foreign-born, and 56 % (4,450) were
US-born. Foreign-born ArA were more likely to be male and older than US-born (Table 1).

Compared to NHW, all ArA males (Table 2) had significantly higher proportions of cancers
of the kidney (PIR 1.25, 95 % CI 1.07-1.45) and liver (PIR 1.74, 95 % CIl 1.37-2.18).
Foreign-born ArA males demonstrated higher proportions for both solid tumors (kidney:
PIR 1.32, 95 % CI 1.06-1.62; liver: PIR 2.43, 95 % CI 1.81-3.19), but US-born did not
(kidney: PIR 1.17, 95 % CI 0.93-1.45; liver: PIR 1.14, 95 % CI 0.74-1.68).

Overall, ArA males had a higher proportion of multiple myeloma and leukemia. Both
foreign- and US-born ArA males had significantly higher proportions of leukemia compared
with NHW (foreign-born: PIR 1.30, 95 % CI 1.02-1.62; US-born: PIR 1.30, 95 % CI 1.04-
1.62). The PIR for multiple myeloma was similar among foreign- and US-born ArA males
but only statistically significant among foreign-born (foreign-born: PIR 1.48, 95 % CI 1.02—
2.06; US-born: PIR 1.42, 95 % CI 0.98-1.99).

An inconsistent pattern was seen in the proportions of tobacco-associated malignancies
among males. Foreign- and US-born ArA males had a significantly higher proportion of
urinary bladder cancer (foreign-born: PIR 1.35, 95 % CI 1.17-1.54; US-born: PIR 1.24, 95
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% CI 1.07-1.43). The proportion of oral cavity cancers was significantly lower than NHW
for both nativity groups (foreign-born: PIR 0.50, 95 % CI 0.35-0.71; US-born: PIR 0.67, 95
% CI 0.49-0.90), whereas the proportion of lung cancer was lower for US-born but not the
foreign-born ArA males (US-born: PIR 0.79, 95 % CI 0.70-0.89; foreign-born: PIR 1.03, 95
% CI 0.93-1.14).

We did not find significant differences in the proportion of gastrointestinal tract
malignancies except for gastric carcinoma; a higher proportion was seen in foreign-born
ArA males (PIR 1.39, 95 % CI 1.04-1.82) but not US-born (PIR 1.06, 95 % CI 0.76-1.44).
The proportion of melanoma cases was lower for all ArA males. Foreign-born males had
proportionately less prostate cancer (PIR 0.89, 95 % CI 0.87-0.96) than NHW while US-
born males did not (PIR 1.03, 95 % CI 0.95-1.11).

In females, no difference was observed in the proportions of ovarian, uterine, cervical, or
breast cancers (Table 3). For cancers of the gastrointestinal tract, all ArA females showed
higher proportions of hepatobiliary tumors (liver: PIR 1.61, 95 % CI 1.06-2.34; gallbladder:
PIR 2.14, 95 % CI 1.38-3.15). Both foreign- and US-born ArA females had higher
proportions of gallbladder cancer (foreign-born: PIR 2.30, 95 % CI 1.10-4.24; US-born: PIR
1.95, 95 % CI 1.06-3.27). Liver cancer was proportionally higher in US-born females (PIR
1.75, 95 % CI 1.04-2.77) but could not be evaluated in foreign-born females due to
insufficient numbers. The proportion of gastric cancer, like males, was higher than NHW
among foreign-born but not US-born ArA females (foreign-born: PIR 2.30, 95 % CI 1.58—
3.23; US-born: PIR 1.10, 95 % CI 0.73-1.60).

There were an insufficient number of esophageal and laryngeal cases to calculate PIR by
nativity status. Of the other tobacco-associated malignancies, the proportion of lung cancer
was significantly lower for foreign-born (PIR 0.48, 95 % CI 0.39-0.59), but not US-born
females (PIR 0.95, 95 % CI 0.85-1.07). No difference was seen for oral cavity, kidney, and
bladder cancers compared with NHW. ArA females had a higher proportion of thyroid
cancer than NHW, and the increase was seen in both foreign-born (PIR 1.49, 95 %CI 1.13-
1.92) and US-born (PIR 1.42, 95 % Cl 1.18-1.71) ArA.

For cancers of the hematopoietic and lymphoid systems, there were no significant
differences in the proportion of Hodgkin's disease, non-Hodgkin's lymphoma (NHL), and
leukemia seen in ArA females compared with NHW. For leukemia, there was a non-
significant trend toward a higher proportion in foreign-born ArA females (PIR 1.29, 95 %
Cl 0.92-1.75) that was not seen in US-born (PIR 0.92, 95 % CI 0.68-1.21). Similar to what
was seen for males, all ArA females regardless of nativity had decreased proportion of
melanoma compared with NHW (foreign-born: PIR 0.32, 95 % CI 0.19-0.53; US-born: PIR
0.54, 95 % CI 0.40-0.71).

Discussion

Migrant studies are an invaluable tool for examining the roles of environmental and genetic
factors in carcinogenesis [20]. Malignancies for which the risk changes after migration may
provide clues to environmental exposures, while malignancies that do not change to the
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adoptive country's profile may indicate genetic factors play a larger role in etiology [21].
ArA are a rapidly growing minority in the USA; however, there are scant data regarding
cancer incidence rates in this group due to lack of both numerator and denominator data. In
California and Michigan, two states with sizeable populations of Arab ancestry, efforts have
been made to characterize cancer occurrence patterns by constructing surname databases.
Surnames are routinely used as a proxy for determining ethnicity in health research [21-23].
To our knowledge, this is the only study that examines the differences between first and
subsequent generation ArA with regard to cancer burden.

We found a higher proportion of hepatobiliary cancers in ArA, a pattern seen in other
studies of Arab migrants. Foreign-born ArA males had a significantly higher proportion of
liver cancer; females (both US- and foreign-born) showed a trend toward higher proportions
of liver and gallbladder cancers. McCredie et al. demonstrated a similar pattern in Middle
Eastern migrants to South Wales [14]. A higher proportion of liver cancer in people of Arab
origin also was seen in first generation migrants to the Netherlands [16]. Previous studies
from metropolitan Detroit and California also confirm the finding of higher proportions of
hepatobiliary cancers in ArA and Middle Easterners [10, 11]. The higher proportion of
hepatocellular cancer could be related to chronic viral hepatitis infection, which contributes
to approximately 80 % of the worldwide burden of disease [24]. High parity, an established
risk factor for gallbladder cancer, has been cited as a potential etiologic agent for the higher
proportion of gallbladder cancer seen in Arab women [10]. We saw higher proportions of
gallbladder cancer in both foreign- and US-born ArA women, perhaps indicating that
reproductive practices may be similar among the two groups. Numerous studies from Arab
League countries have confirmed early Helicobacter pylori acquisition and high prevalence
in this region [25]. Increased gastric cancer has been reported in Arab immigrants in
Australia, metropolitan Detroit, and Sweden [10, 14, 26]. Studies of the prevalence of
hepatitis and H. pylori among foreign- and US-born ArA would contribute to the knowledge
about the association between cancer and these infectious agents.

We expected to see foreign-born ArA women with proportionally less breast cancer than
NHW, consistent with numerous other immigrant studies [27]; however, the proportional
incidences for both foreign- and US-born were similar to NHW. Nasseri reported that
Middle Eastern women in California demonstrated significantly lower age-adjusted
incidence rates for in situ and invasive breast cancer compared with NHW [28]. Arab
countries also report age standardized rates that are substantially lower than those in
Western countries [9]. Colon cancer also was expected to be lower for foreign-born ArA
men and women compared with NHW because the rates are much lower in Arab countries
[9]. Yet, the PIRs were again close to 1.0. Perhaps the uptake of cancer screening among
ArA is enough to have proportionally raised the incidence of these cancers to be similar to
NHW; indeed, 70 % of foreign-born ArA women in a Detroit area population-based survey
reported ever having received a mammogram [29].

The higher proportion of kidney cancer for foreign-born ArA compared with NHW in our
study was seen in a previous study of Detroit ArA [12], but inconsistent with documented
low rates of kidney cancer in Arab countries [30], and a study of the Middle Eastern

population in California (however, 70 % of first generation immigrants in this study were

Cancer Causes Control. Author manuscript; available in PMC 2014 October 08.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Khan et al.

Page 6

from non-Arab countries) [11]. Kidney cancer tends to remain clinically silent until locally
advanced or metastatic and under-diagnosis and undercounting of renal cell cancers is
theoretically possible in countries with less developed health care systems. This may explain
the disparately high proportion of kidney cancers seen among Detroit ArA compared with
the countries of origin.

The high proportion of urinary bladder cancer that has been described in ArA [11] persisted
in both US- and foreign-born ArA males. A previous study found over 90 % of bladder
cancers in ArA from metropolitan Detroit was of transitional cell origin [8]. This histologic
sub-type is not associated with Schistosoma haematobium infection, which is endemic in
several parts of Africa, and is an established risk factor for squamous cell bladder cancer
[31]. Cigarette smoking is the most well-established risk factor for transitional cell bladder
cancer; smokers have at least three times greater risk of developing bladder cancer compared
with nonsmokers [32]. Though no single genetic mutation is directly linked to transitional
cell bladder cancer, epidemiologic studies have confirmed that a positive family history of
this histologic sub-type confers a twofold increase in risk [33, 34]. It is possible that genetic
polymorphisms in certain genes predispose sub-groups of ArAs to an increased risk of
bladder cancer.

Given the high smoking prevalence in the ArA population of metropolitan Detroit [35], it is
difficult to explain the proportionately fewer cases of oral cancer in our study group. This
finding, however, is consistent with lower rates of oro-pharyngeal cancer observed in the
Middle East [8, 36]. The avoidance of alcoholic beverages due to religious beliefs may be
one explanation as alcohol and tobacco act synergistically in the development of oral cancer
[37, 38]. Further, the Mediterranean diet may play a role due to the protective effect of
dietary intake of fruits, vegetables, coffee, and folate [39].

A high risk of thyroid cancer among females is seen in the Middle East [8]. We found that
US-born ArA females also have a higher proportion of thyroid cancer compared with NHW.
Risk factors such as medical radiation exposure (used for treatment of Tinea capitisin some
parts of Northern Africa) and iodine deficiency that have previously been identified in Arab
women are less likely to contribute to carcinogenesis in second generation immigrants [40,
41]. Factors such as reproductive patterns and underlying benign thyroid disorders may play
more of a role than previously thought and merit further investigation [42].

Some important limitations to this study should be considered when interpreting the results.
Developing a comprehensive yet accurate database of Arab names poses several challenges.
There is overlap of commonly used surnames between Arab and non-Arab countries. Names
of Islamic origin, for example, are widely shared by Indians, Pakistanis, Iranians, and
Muslims worldwide. Furthermore, surnames like Abraham and George that are common
among NHW are also common in the Iraqi Christian (Chaldean) community. In an attempt
to overcome this problem, both first and last names were used for identification of cases for
names common in NHW and Chaldean populations.

The lack of population (denominator) data necessitated the use of proportional analysis.
PIRs can only be used as a guide to evaluate patterns of cancer occurrence. A higher
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proportion of one cancer may not necessarily indicate an excess in the absolute rate of that
disease. It may, instead, be a reflection of a deficit in the absolute rate of some other
malignancy [43]. The large percentage of cases with unknown birthplace necessitated
imputation by SSN. The potential misclassification of nativity by this method is likely to be
balanced between US- and foreign-born assignment given the similar sensitivity and
specificity.

In summary, the countries that constitute the Arab League are spread over a vast
geographical area. Overall, cancer incidence and mortality are lower in these countries
compared with the Western world [9]. The results from this study were generally consistent
with what has been reported from the USA as well as other countries with Arab immigrants,
but our ability to examine incidence patterns by nativity provided some novel information.
Foreign-born ArA males had a higher proportion of multiple myeloma, leukemia, kidney,
liver, stomach, and bladder cancer compared with NHW. The proportion of bladder cancer
and leukemia remained significantly higher in US-born ArAs but liver, stomach, and kidney
cancer did not, indicating that environmental exposures, such as infectious organisms, may
be less in the adopted country. The pattern among the tobacco-related cancers is more
difficult to explain and warrants further investigation into genetic, epigenetic, and
environmental risk factors in this population, as do the higher proportions of gallbladder and
thyroid cancers among ArA women.

Acknowledgments

This project was supported by funds from the National Cancer Institute at National Institutes of Health
(HHSN261201000028C).

References

1. El-Sayed A, Galea S. The health of Arab-Americans living in the United States: a systematic review
of the literature. BMC Public Health. 2009; 9:272. [PubMed: 19643005]

2. de la Cruz PG, Brittingham A. The Arab population: 2000 US Department of Commerce.
Economics and Statistics Administration: US Census Bureau. 2003

3. Arab American Institute Foundation. [Accessed 25 Jan 2013] National Arab American
demographics. 2012. http://aai.3cdn.net/2b24e6a8711d5211

4. Talaat N, Harb W. Reluctance to screening colonoscopy in Arab Americans: a community based
observational study. J Community Health. 2013; 38(4):619-625.10.1007/s10900-013-9688-7
[PubMed: 23564366]

5. Al-Dahir S, Brakta F, Khalil A, Benrahla M. The impact of acculturation on diabetes risk among
Arab Americans in Southeastern Louisiana. J Health Care Poor Underserved. 2013; 24(1 Suppl):47-
63.10.1353/hpu.2013.0038 [PubMed: 23395944]

6. Jadalla A, Lee J. The relationship between acculturation and general health of Arab Americans. J
Transcult Nurs. 2012; 23(2):159-165. [PubMed: 22294334]

7. Pinelli NR, Brown MB, Herman WH, Jaber LA. Family support is associated with success in
achieving weight loss in a group lifestyle intervention for diabetes prevention in Arab Americans.
Ethn Dis. 2011; 21(4):480-484. [PubMed: 22428354]

8. Freedman, L.; Edwards, B.; Ries, L.; Young, J. Cancer incidence in four member countries (Cyprus,
Egypt, Israel, and Jordan) of the Middle East Cancer Consortium (MECC) compared with US
SEER. National Cancer Institute; Bethesda, MD: 2006. NIH Pub. no. 06-5873

Cancer Causes Control. Author manuscript; available in PMC 2014 October 08.


http://aai.3cdn.net/2b24e6a8711d5211

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Khan et al.

Page 8

9. Curado, M.; Edwards, B.; Shin, H.; Storm, H.; Ferlay, J.; Heanue, M.; Boyle, P. Vol IARC

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Scientific Publications No. 160. International Agency for Research on Cancer; Lyon, France: 2007.
Cancer incidence in five continents volume IX.

10.

Kato I, Yee C, Ruterbusch J, Schwartz K. Patterns of cancer in first generation immigrants from
the Arab League and other countries. J Registry Manag. 2009; 36(3):71-76. quiz 101-102.
[PubMed: 19999650]

Nasseri K, Mills P, Allan M. Cancer incidence in the Middle Eastern population of California,
1988-2004. Asian Pac J Cancer Prev. 2007; 8(3):405-411. [PubMed: 18159978]

Schwartz K, Kulwicki A, Weiss L, Fakhouri H, Sakr W, Kau G, Severson R. Cancer among Arab
Americans in the metropolitan Detroit area. Ethn Dis. 2004; 14(1):141-146. [PubMed: 15002934]

Stirbu I, Kunst AE, Vlems FA, Visser O, Bos V, Deville W, Nijhuis HG, Coebergh JW. Cancer
mortality rates among first and second generation migrants in the Netherlands: convergence
toward the rates of the native Dutch population. Int J Cancer. 2006; 119(11):2665-2672. [PubMed:
16929492]

McCredie M, Coates M, Grulich A. Cancer incidence in migrants to New South Wales (Australia)
from the Middle East, 1972-91. Cancer Causes Control. 1994; 5(5):414-421. [PubMed: 7999963]

Visser O, van der Kooy K, van Peppen A, Ory F, van Leeuwen F. Breast cancer risk among first-
generation migrants in the Netherlands. Br J Cancer. 2004; 90(11):2135-2137. [PubMed:
15150560]

Visser O, van Leeuwen F. Cancer risk in first generation migrants in North-Holland/Flevoland,
The Netherlands, 1995-2004. Eur J Cancer. 2007; 43(5):901-908. [PubMed: 17258450]

Hemminki K, Li X. Cancer risks in second-generation immigrants to Sweden. Int J Cancer. 2002;
99(2):229-237. [PubMed: 11979438]

Hemminki K, Li X, Czene K. Cancer risks in first-generation immigrants to Sweden. Int J Cancer.
2002; 99(2):218-228. [PubMed: 11979437]

Block G, Matanoski GM, Seltser RS. A method for estimating year of birth using social security
number. Am J Epidemiol. 1983; 118(3):377-395. [PubMed: 6613981]

McCredie M. Cancer epidemiology in migrant populations. Recent Results Cancer Res. 1998;
154:298-305. [PubMed: 10027010]

Perkins RC. Evaluating the Passel-Word Spanish surname list: 1990 decennial census post
enumeration survey results. Population Division, US Bureau of the Census Washington, DC
Technical working paper no 4. 1993

Nanchahal K, Mangtani P, Alston M, dos Santos Silva I. Development and validation of a
computerized South Asian Names and Group Recognition Algorithm (SANGRA) for use in
British health-related studies. J Public Health Med. 2001; 23(4):278-285. [PubMed: 11873889]

Falkenstein, M. Joint Statistical Meetings. New York: 2002. The Asian and Pacific Islander
surname list as developed from Census 2000.

El-Serag H. Epidemiology of viral hepatitis and hepato-cellular carcinoma. Gastroenterology.
2012; 142(6):1264-1273. doi:10. 1053/j.gastro.2011.12.061. [PubMed: 22537432]

Novis B, Gabay G, Naftali T. Helicobacter pylori: the Middle East scenario. Yale J Biol Med.
1998; 71(2):135-141. [PubMed: 10378359]

Mousavi SM, Sundquist J, Hemminki K. Does immigration play a role in the risk of gastric cancer
by site and by histological type? A study of first-generation immigrants in Sweden. Gastric
Cancer. 2011; 14(3):285-289.10.1007/s10120-011-0033-5 [PubMed: 21431296]

Andreeva VA, Unger JB, Pentz MA. Breast cancer among immigrants: a systematic review and
new research directions. J Immigr Minor Health. 2007; 9(4):307-322.10.1007/s10903-007-9037-y
[PubMed: 17431785]

Nasseri K. Breast cancer in the Middle Eastern population of California, 1988-2004. Breast J.
2009; 15(2):182-188. d0i:10.1111/j. 1524-4741.2009.00694.x. [PubMed: 19292805]

Schwartz K, Fakhouri M, Bartoces M, Monsur J, Younis A. Mammography screening among Arab
American women in metropolitan Detroit. J Immigr Minor Health. 2008; 10(6):541-549.10.1007/
$10903-008-9140-8 [PubMed: 18392934]

Cancer Causes Control. Author manuscript; available in PMC 2014 October 08.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Khan et al.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Page 9

Tarabeia J, Kaluski D, Barchana M, Dichtiar R, Green M. Renal cell cancer in Israel: sex and
ethnic differences in incidence and mortality, 1980-2004. Cancer Epidemiol. 2010; 34(3):226—
231.10.1016/j.canep.2010.01.002 [PubMed: 20129841]

IARC. IARC Monographs. Vol. 61. Lyon: 1994. Monographs on the evaluation of carcinogenic
risks to humans.

Zeegers M, Tan F, Dorant E, van Den Brandt P. The impact of characteristics of cigarette smoking
on urinary tract cancer risk: a meta-analysis of epidemiologic studies. Cancer. 2000; 89(3):630-
639. [PubMed: 10931463]

Hemminki KBJ, Ji J, Kumar R. Familial bladder cancer and the related genes. Curr Opin Urol.
2011; 21(5):386-392. [PubMed: 21738036]

Mueller C, Caporaso N, Greene M. Familial and genetic risk of transitional cell carcinoma of the
urinary tract. Urol Oncol. 2008; 26:451-464. [PubMed: 18562223]

Rice V, Kulwicki A. Cigarette use among Arab Americans in the Detroit metropolitan area. Public
Health Rep. 1992; 107(5):589-594. [PubMed: 1410242]

Salim E, Moore M, Bener A, Habib O, Seif-Eldin I, Sobue T. Cancer epidemiology in South-West
Asia—past, present and future. Asian Pac J Cancer Prev. 2010; 11(Suppl 2):33-48. Review.
[PubMed: 20553067]

Blot WIMJ, Winn DM, Austin DF, Greenberg RS, Preston-Martin S, Bernstein L, Schoenberg JB,
Stemhagen A, Fraumeni JF. Smoking and drinking in relation to oral and pharyn-geal cancer.
Cancer Res. 1988; 48:3282-3287. [PubMed: 3365707]

Talamini RFS, Barra S, Vecchia CL. The role of alcohol in oral and pharyngeal cancer in non-
smokers, and of tobacco in non-drinkers. Int J Cancer. 1990; 46:391-393. [PubMed: 2394506]
Rodriguez T, Altieri A, Chatenoud L, Gallus S, Bosetti C, Negri E, Franceschi S, Levi F, Talamini
R, LaVecchia C. Risk factors for oral and pharyngeal cancer in young adults. Oral Oncol. 2004;
40:207-213. [PubMed: 14693246]

Nasseri K. Thyroid cancer in the Middle Eastern population of California. Cancer Causes Control.
2008; 19(10):1183-1191. [PubMed: 18543070]

Peterson L, Soliman A, Ruterbusch J, Smith N, Schwartz K. Comparison of exposures among Arab
American and non-Hispanic White female thyroid cancer cases in metropolitan Detroit. J Immigr
Minor Health. 2011; 13(6):1033-1040. [PubMed: 21647624]

Memon A, Darif M, Al-Saleh K, Suresh A. Epidemiology of reproductive and hormonal factors in
thyroid cancer: evidence from a case—control study in the Middle East. Int J Cancer. 2002; 97(1):
82-89. [PubMed: 11774247]

Breslow, N.; Day, N. World Health Organization, IARC scientific publication No 82. Oxford
University Press; New York: 1989. Statistical methods in cancer research: volume Il The design
and analysis of cohort studies.

Cancer Causes Control. Author manuscript; available in PMC 2014 October 08.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny vd-HIN

Khan et al.

Table 1

Page 10

Demographic and clinical characteristics of Arab American casesidentified from the

MDCSS

Total Arab n (%)

Foreign-born n (%)

US-born n (%)

pvalue

Year of diagnosis

1990-1994 1,633 (0.20)
1995-1999 1,880 (0.23)
2000-2004 2,195 (0.27)
2005-2009 2,430 (0.30)
Sex
Male 4,437 (0.55)
Female 3,701 (0.45)
Age at diagnosis
Mean (SD) 63.5 (20.9)
<40 643 (0.08)
40-49 812 (0.10)
50-59 1,445 (0.18)
60-69 2,122 (0.26)
70+ 3,116 (0.38)
Immigrant status
US-born 4,450 (0.55)
Foreign-born 3,517 (0.43)
Unknown 171 (0.02)

600 (0.17)
787 (0.22)
990 (0.28)
1,140 (0.32)

2,144 (0.61)
1,373 (0.39)

64.2 (13.3)
171 (0.05)
317 (0.09)
647 (0.18)
1,086 (0.31)
1,296 (0.37)

1,010 (0.23)
1,052 (0.24)
1,162 (0.26)
1,226 (0.28)

2,200 (0.49)
2,250 (0.51)

62.9 (16.0)
443 (0.10)
470 (0.11)
761 (0.17)
989 (0.22)
1,787 (0.40)

<0.01

<0.01

<0.01
<0.01
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