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Summary
Head and Neck Cancer (HNC) has been studied in different regions of the world but little is
known about its incidence patterns in the Middle East and Egypt.

In this study from Egypt’s only population-based registry, we analyzed data from 1999-2006, to
estimate incidence, incidence rate ratios (IRRs) and 95% confidence intervals (CIs) categorized by
age, district and subsites.

Overall urban incidence of HNC was twice or more that of rural incidence for both males (IRR =
2.59; 95% CI = 2.26, 2.97) and females (IRR = 2.00; 95% CI = 1.64, 2.43). Highest urban-rural
difference for males was seen in 40-49 years (IRR = 2.79; 95% CI = 1.92, 4.05) and for females in
30-39 years (IRR = 2.94; 95% CI = 1.60, 5.40). Among subsites, highest incidence among males
was for larynx (1.53/105) and among females for gum and mouth (0.48/105). Maximum urban-
rural difference in males was for paranasal sinus (IRR = 4.66; 95% CI = 1.88, 11.54) and in
females for lip (IRR = 8.91; 95% CI = 1.89, 41.98).

The study underscores the patterns of HNC incidence in Egypt while indicating the need for future
analytical studies investigating specific risk factors of HNC in this population.
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Introduction
Head and neck cancer (HNC) are a group of malignancies involving oral cavity, pharynx,
ear/nose, and larynx. Among the 10 most common incident cancers in men worldwide, 90%
of HNC is squamous cell carcinomas (SCC)1. Each year there are approximately 560,000
new cases of and 300,000 deaths due to HNC2. The highest incidences of HNC in the world
are found in South Asia, and parts of central and southern Europe2. By far, the most
common risk factors associated with HNC are tobacco and alcohol use with significant
interaction observed between the two3. Other observed risk factors are poor oral hygiene4

and the human papillomavirus (HPV) 16 in tongue, tonsil and orpharyngeal HNC and, in
particular, nonsmoking cases of HNC5. In South Asian countries the risk of HNC is further
aggravated by smoking of bidis which increases the incidence of cancer of hypopharynx and
larynx6, and chewing tobacco, betel quid and areca nut7.

Within the Middle East, rates of smoking are high8, 9 although alcohol consumption is
limited. This is especially true for Egypt where smoking rates are increasing for both
cigarettes and water-pipe9. However, there have been very few studies depicting the
magnitude or etiologic factors of HNC in the Middle East and Egypt. Previous hospital-
based studies from Egypt showed that HNC constitutes about 17-20% of all
malignancies10, 11. The majority of cases are diagnosed at advanced stages12-14, and the
suspected risk factors of subsites varied by tumor site and place of residence in small-scale
hospital-based studies15-17. A report of the Middle-East Cancer Consortium (MECC) of the
National Cancer Institute in Bethesda, USA, depicted that Egypt had one of the highest
overall incidence rates of cancer of oral cavity and pharynx (5.5/105) among the MECC
countries, equal to the rate seen in Israeli Jews18. As such, we conducted this study to
investigate the incidence of different clinical subsites of HNC in Egypt’s only population-
based cancer registry in the Province of Gharbiah. We also explored the demographic and
geographical patterns of HNC to better understand the regional differences of the disease
and generate hypotheses regarding the HNC etiology.

Patients and Methods
Study Population

The study population consisted of men and women diagnosed with HNC from 1999 through
2006 from the Gharbiah Population-Based Cancer Registry (GPCR) comprising the
following sites: lip, tongue, gum, mouth (floor, palate, other), salivary glands, tonsils,
pharynx (oro-, naso- and hypopharynx), and nose and ear. For each case, the following
information from routinely-collected registry data was obtained: registry number, age at
diagnosis, address, address code, smoking status, occupation, basis of diagnosis, tumor
grade, stage, morphology, medical record number, and place of referral. Data were stripped
of all personal identifiers and their analyses were approved by the University of Michigan
Institutional Review Board and the Gharbiah Cancer Center Ethics Committee.

Gharbiah Population-Based Cancer Registry
The Gharbiah population-based cancer registry, founded in 1998 as a part of the Middle East
Cancer Consortium (MECC) and funded by the U.S. National Cancer Institute (NCI), is
located in Tanta, the capital of Gharbiah province9, 18. Through an active registration
process, data on cancer cases are collected from various sources in the province. For this
study, yearly HNC cases came from three locations; the Tanta Cancer Center (40-50%),
Gharbiah Cancer Society (10-12%) and Tanta University Hospital (10-12%). Data obtained
from these hospitals and centers were entered in a manner that ensured strict quality control
checks and avoided repetition of cases using the International Agency for Research on
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Cancer (IARC) software CanReg4. Registrars were trained in data extraction and entry
methods, and are periodically monitored by faculty of Emory School of Public Health,
IARC, and the MECC18.

Gharbiah Province
The Gharbiah province is an administrative region located 90 kilometers north of Cairo in
the Nile delta region and has eight districts, each with a capital city (Figure 1). Tanta city
also serves as the capital of the province. Gharbiah has a population of more than 4 million
people, 49% of whom are women. Approximately 30% of the population resides in urban
areas and almost 47% of the female population is below the age of 20, according to the 2006
Central Agency for Public Mobilization and Statistics (CAPMAS) national census of
Egypt19.

Census Data
The 1996 and 2006 CAPMAS censuses were used to obtain data on men and women
residing in Gharbiah20, and linear regression was used to estimate the population during
each study year. The linear growth rates of eight districts were applied to the urban and rural
populations within those districts to determine urban and rural populations from 1999
through 2006. The census data consisted of 16 age categories at 5 year intervals. Six age
categories were created from these by collapsing the age categories below 29 years followed
by 10 year intervals. These population figures formed the denominators to calculate the
overall, age-specific, and urban-rural incidence rates for HNC and its subsites.

Urban-Rural Classification
Urban and rural designations were made according to the CAPMAS definitions20. Urban
areas consisted of all the capital cities of the eight districts of the province, while the
remaining areas in the province were considered rural. Each case in the registry was
assigned a residence code based on their residential address that follows the CAPMAS
coding which was used to classify cases as urban or rural.

Statistical Analysis
Descriptive statistics and incidence rate analyses were completed using SAS (Version 9;
SAS Institute, Cary, NC). Crude and age-adjusted incidence rates were calculated for
Gharbiah province, each of the eight districts, and urban and rural areas for the province.
Age-specific incidence rates for the entire population and for urban vs. rural areas for each
of the six age categories. The six age categories were 0-29, 30-39, 40-49, 50-59, 60-69 and
70 or more. Direct age-adjusted incidence rates were calculated by using Gharbiah’s 2006
population as the standard. We then calculated urban-rural incidence rate ratios (IRRs) and
95% confidence intervals (CI) using Poisson regression. We also calculated incidence rates
specific to HNC subsites and compared overall rates to US SEER, as well as compared
urban and rural incidence rates.

Results
A total of 1140 cases of HNC were identified in Gharbiah, Egypt from 1999 to 2006 with
64.3% of all cases being male (Table 1). More than half of the cases were in the 50-69 year
age-category (50.71%). Most cases belonged to the two largest districts of Tanta (33.07%)
and El Mehalla (21.4%). Almost 40% of males were current or former smokers although
more than half of the cases had missing information on smoking (52.02%). Most cases were
detected at localized stage (28.42%) and had been detected by histopathological
confirmation of the primary (91.84%) (Table 1).
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Overall incidence of HNC was approximately twice among males (4.76/105) than in females
(2.73/105) (Table 2). Overall age-specific incidence was highest in the 70+ age-group in
both males (44.09/105) and females (18.39/105). Overall urban incidence of HNC was twice
or more that of rural incidence for both males (IRR = 2.59; 95% CI = 2.26, 2.97) and
females (IRR = 2.00; 95% CI = 1.64, 2.43). Highest urban-rural difference for males was
seen in the 40-49 year age-category (IRR = 2.79; 95% CI = 1.92, 4.05) while for females it
was in the 30-39 year age-category (IRR = 2.94; 95% CI = 1.60, 5.40) (Table 2).

Highest overall incidence of HNC was in Tanta (6.79) followed by Samanoud (5.24) for
males, and Tanta (3.57/105) followed by Basyoon (3.11/105) in females (Table 3). Highest
urban-rural differences were observed in El Santa (IRR = 8.52; 95% CI = 5.02, 14.46)
followed by Kotoor (IRR = 6.98; 95% CI = 3.88, 12.57) among males. Among females,
highest urban-rural differences were present for Kotoor (IRR = 7.41; 95% CI = 3.45, 15.91)
followed by Kafr El-Zayat (IRR = 5.92; 95% CI = 3.22, 10.87) (Table 3).

On analyzing incidence of HNC by subsite (Table 4) we discovered that the highest
incidence among males was for larynx (1.53/105), nasopharynx (0.65/105), gum and mouth
(except floor) (0.49/105), and tongue (0.42 /105). Among females, the highest incidence was
observed for gum and mouth (except floor) (0.48/105), nasopharynx (0.40/105),
hypopharynx (0.40/105), and salivary glands (0.34/105). Highest urban incidence of HNC
subsites among males was present for larynx (3.09/105), nasopharynx (1.12/105), tongue
(0.69/105), and gum and mouth (except floor) (0.67/105) with a similar order seen for rural
males as well (Table 4). Among urban females highest incidence of HNC subsites was
observed for gum and mouth (except floor) (0.76/105), nasopharynx (0.74/105), salivary
glands (0.54/105), and hypopharynx (0.50/105). Among rural females the highest incidence
of HNC subsites was in the following order: gum and mouth (except floor) (0.36/105),
hypopharynx (0.36/105), tonsils and oropharynx (0.26/105), salivary glands (0.24/105), and
nasopharynx (0.24/105). For males, maximum urban-rural difference was detectable for
paranasal sinus (IRR = 4.66; 95% CI = 1.88, 11.54), larynx (IRR = 3.58; 95% CI = 2.76,
4.75), and lip (IRR = 3.01; 95% CI = 1.60, 5.67). Among females, maximum urban-rural
differences were observed for lip (IRR = 8.91; 95% CI = 1.89, 41.98), floor of the mouth
(IRR = 4.46; 95% CI = 49.15), and larynx (IRR = 3.90; 95% CI = 1.64, 9.30) (Table 4).

On comparing age-standardized HNC incidence by subsite in Gharbiah with age-
standardized incidence from SEER we discovered a lower incidence in Gharbiah for all
subsites compared to SEER although incidence of laryngeal cancer was highest in both
Gharbiah (1.32/105) and SEER (3.61/105) (Table 4).

Discussion
In this first study describing the epidemiology of HNC in Egypt using data from the only
population-based cancer registry, we revealed higher incidence of HNC among males than
females and higher incidence in urban than rural populations. Overall, the incidence of HNC
was highest in the 70+ age group in both males and females. Highest urban-rural differences
were observed in the 40-49 year age group in males and 30-39 year age group in females.
Among districts, the highest overall HNC incidence was observed in Tanta and Samanoud
districts among males, and Tanta and Basyoon districts among females. Highest urban-rural
differences were found for El-Santa and Kotoor districts for males, and Kotoor and Kafr El-
Zayat districts for females. The subsite analysis showed that males had the highest overall
incidence for larynx and nasopharynx while females had the highest overall incidence for
gum and mouth (except floor) and nasopharynx. The highest urban-rural incidence was
observed for the subsites of paranasal sinus and larynx among males, and lip and floor of the
mouth among females.
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The overall highest incidence in the 70+ age group in both males and females might be
related to previous extensive nutritional deficiencies and environmental exposures to nitrates
a few decades ago in Egypt17, 21, 22. The highest urban-rural differences were observed in
40-49 year age group in males and 30-39 year age group in females could be due to the
increasing and higher smoking rates in men in urban than rural areas and the possible viral
etiology in younger women in urban compared to rural areas. The decline in age of
incidence of HNC was also reported in the U.S.23, and is often attributed to increasing
incidence of HPV-related HNC. Unfortunately, using registry data we have inadequate
information on smoking history, which could indicate the frequency of non-smoking and
likely HPV-related cases of HNC. The Surveillance Epidemiology and End-Results (SEER)
analysis showed that since the mid-1990s, females in the U.S. between 10-40 years of age
had an increase in the incidence of oral and pharyngeal cancers contrary to previous
periods23. HPV and other sexually transmitted diseases were suspected in the decline of the
age incidence in the U.S.23 and might be the reason for the age decline also in Egypt too.
The highest rates observed in the 2 districts of Tanta and Samanoud among males and
females in Tanta and Basyoon could be due to the higher smoking rates in urban areas
(Tanta), and environmental pollution, infection and malnutrition in the 2 districts of
Samanoud and Basyoon. The highest urban-rural differences seen for the districts of El-
Santa and Kotoor for males, and the districts of Kotoor and Kafr El-Zayat for females might
be related to differences in pollution risk factor information between urban and rural
areas24-26 and higher smoking rates in urban than rural areas27-29. While previous studies
highlighted the possible regional difference in pollution between urban and rural areas in
those districts, our previous research in the region has also shown regional differences in
incidence of liver, bladder, breast, and endometrial cancers in those particular districts30-33.
The higher subsite incidence rate for larynx and nasopharynx and for gum and mouth
(except floor) and nasopharynx for females might also be related to variable smoking rates,
infection, and regional environmental pollution. The overall incidence of all subsites (except
for larynx) was lower in Egypt than in SEER. This may indicate a difference in risk factors,
including genetic susceptibility and diet between these two populations. However, the
similarity between the Egyptian registry and SEER with respect to the incidence of laryngeal
cancer underscores the importance of the association between smoking and laryngeal cancer
in both countries.

Previous studies highlighted the importance of smoking in HNC in pooled international
analysis of the HNC consortium34 and smoking and alcohol35. Meta-analysis of 62 studies
showed the association between HPV in oral cancers and HNC36. In studies from India, coal
was associated with hypopharyngeal/laryngeal cancer risk37, and cooking fumes exposure in
childhood, tobacco and marijuana smoking, food contamination, and EBV in relation to
nasopharyngeal cancer were reported from Algeria, Tunisia, and Morocco38-40. Previous
small-scale hospital-based studies that were limited to one or a few subsites in Egypt
suspected that nitrates, malnutrition, Herpes Simplex Virus and Candida infection as
possible risk factors15-17.

Our study has several strengths. The population-based nature of the study on a relatively
long time period is a major strength. The quality control measures of the data by IARC and
NCI provides confidence about the data quality. These data clearly show a gradient of risk
between different regions of Egypt. In the future, the heterogeneity of both traditional and
novel risk factors in Egypt, including smoking, infection, environmental pollution, will
provide a unique opportunity for understanding the etiology of the disease. It should be
noted though that a usual limitation of all population-based registries is the limited number
of variables available to allow for extensive investigation of the etiology of cancer. Future
studies will build upon this work to investigate the epidemiologic and molecular
characteristics of these cancers in this unique population.
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This study is the first to quantify the magnitude of HNC from a population-based
perspective from a long period of the registry. The study underscores the high-incidence age
groups and the regional variations in subsites by urban-rural residence of patients. Future
studies could benefit from the results of this study to tailor specific analytical studies to
investigate specific viral etiology, such as HPV, environmental exposures to nitrates or other
risk factors, and smoking in the etiology of this disease.
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Fig.1.
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