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Preface

Cancer is and will continue to form a substantial proportion of the global burden of disease.
The estimated number of new cases is expected to rise from 10 million in the year 2000 to
15 million by 2020. The majority of these cases (60%) will be in less developed countries
where resources are scarce.

Over the past 50 years the concept of cancer surveillance has evolved mainly to focus on
population-based cancer registries, such as the Oman National Cancer Registry (ONCR),
as the core component for prevention and control activities. The role of such registries is to
assess the magnitude of cancer burden and its future trends over time as well as forming a
solid base for research, control and prevention activities.

This year, the International Agency for Research on Cancer (IARC), aleading agency of the
World Health Organization, has published Oman's data in its prestigious publication
"Cancer Incidence in Five Continents" Volume VIII, 2002" following a thorough review and
evaluation of the ONCR and its data. This makes Oman the second Arab Nation to publish
its data in such a publication.

To keep trends with international developments, this years data were upgraded and
analysed using the International Classification of Diseases for Oncology version 3 (ICDO-
3) codes instead of ICDO-2. Further, the analysis software, CanReg-3 wal also upgraded to
Can Reg-4 with technical assistance from the IARC. A table showing hospital deaths due to
cancerin 2002 has also beenincluded in this report.

Locally, this year the Ministry of Health has initiated the project of building the first
radiotherapy unitin Oman as part of its commitment to provide necessary cancer treatment
facilities to Omani patients. This will spare patients the agony of travelling abroad for such
treatment.

Regionally, the Ministry of Health in Oman has worked closely with the Gulf Cooperation
Council (GCC) countries and the State of Yemen, to develop a joint plan of action for cancer
control and prevention in close collaboration with the IARC. Internationally, Oman has
strongly supported and actively participated in crafting the first international treaty to curb
the tobacco epidemic through the WHO Framework Convention on Tobacco Control
(FCTC).

Finally, on behalf of the National Cancer Control Committee, | would like to thank all the
health professionals working in the referral and regional hospitals and sister institutions of
the Ministry of Health for their cooperation and notification of cases to the registry. | also
thank the staff of the Department of Surveillance and Non-Communicable Disease Control
for their commitment and dedication in bringing out this publication. | hope this report will
provide useful information to those interested in the study of cancer in the Sultanate of
Oman.

Dr. Ali Jaffer Mohammed
Chairman of the National Cancer Control Committee
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Ministerial Decision No. 4/2001, Notification of Cancer Cases

On the basis of the Law organizing the state administrative structure issued by Royal Decree No.
26/75, the Ministerial Decision No. 120/95 regarding formation of National Cancer Control
Committee and the decision No. 2 of the 49" meeting of the GCC Health Ministers Council, the
following have been decided:

Article No. (1): The following diseases are considered malignancies or
carcinoma in-situ numbered as per ICD-10 classification:

a. C00 - C97
b. DOO - D09
c. D37 D48

Article No. (2): All cancer cases including carcinoma in-situ, diagnosed either
clinically or surgically or by laboratory investigation, shall be
reported to the National Cancer Registry at the Non-
Communicable Diseases Control Section of the Directorate
General of Health Affairs within 30 days from the date of
diagnosis.

Article No. (3): Reporting of cancer cases mentioned in the aforesaid Article
shall be the responsibility of the following:

a. Doctor who examined the case

b. Head of laboratory in which the sample was confirmed
positive

c. Head of health institution in which the positive case was
detected

Article No. (4): Reporting of confirmed or suspected cases shall include the 1%,
2" and 3™ name, tribe name, surname, sex, residence, age and
nationality (Form No. MR-123 to be filled completely).

Article No. (5): This decision shall come into effect from the date of issue of the
karar and the concerned officials shall implement it, within their
respective responsibilities.

Dr. Ali bin Mohammed bin Moosa

Minister of Health
Issued on: 11-10-1421
Corresponding to: 06-01-2001
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Background

Background Of The Sultanate of Oman

Geographical Features

The Sultanate of Oman is located in the southeastern corner of the Arabian
Peninsula. It has a coastal line extending almost 1,700 kilometers from the
Strait of Hormuz in the north to the borders of the Republic of Yemen, overlook-
ing three seas; the Arabian Gulf, Gulf of Oman and the Arabian Sea. The coun-
try borders Saudi Arabia and United Arab Emirates (UAE) in the west, the Re-
public of Yemen in the south, the Strait of Hormuz in the north and the Arabian
Sea in the east. Besides, there are a number of scattered Omani islands in the
Arabian Sea; the most important are Masirah and Al-Halaniyat.

The total area of the Sultanate of Oman is approximately 309,500 square kilo-
meters and it is the second largest country in the Arabian Peninsula. The Sul-
tanate is composed of varying topographic areas consisting of plains, wadis (dry
river beds) and mountains. The most important area is the plain overlooking the
Gulf of Oman and the Arabian Sea with an area of about 3% of the total area.
The mountain ranges occupy almost 15% of the total land of Oman and are in-
habited by about 5% of the population. The remaining area is mainly sand,
wadis and desert (about 82% of the total area). The climate differs from one
area to another; it is hot and humid in the coastal areas in summer, hot and dry
in the interior with the exception of higher mountains and Dhofar Governorate,
which enjoy a moderate climate throughout the year.

The Sultanate of Oman is administratively divided into 8 Governorates/ Regions
with 59 Wilayah. These are: Muscat, Dhofar and Musandam Governorates and
regions of Ad Dakhliyah, Shargiyah, Batinah, Adh Dhahirah, and Al Wusta. The
regions of Shargiyah and Batinah have each been further subdivided into two,
for the purpose of health administration, giving a total of ten health regions.

Population Structure

The estimated mid year population in 2002 was 2,537,742 of which 1,869,580
were Omanis and 668,162 were Non-Omanis (Table 1). The Omani population
shows a sex ratio of 966 females per 1000 males. About 13% of the population
is under-5 years and 41.2% is under-15 years. Only 4.9% of the total Omani
population is above the age of 60 years.

Table 2 gives the population distribution of Omanis by region and gender, which
was used to calculate incidence rates for different regions.
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Table 1: Age Structure of the Omani Population, 2002

Age Male Female Total
Group  Number % Number % Number %
0-4 130,543 13.7 124,569 13.6 255,112 13.6
5-9 127,867 135 122,703 13.4 250,570 13.4
10 - 14 134,336 141 130,802 14.2 265,138 14.2
15- 19 125,299 13.2 120,512 13.1 245,811 13.1
20-24 112,851 11.9 107,737 11.7 220,588 11.8

25 - 29 85,845 9.0 81,395 8.9 167,240 8.9
30 - 34 51,123 5.4 47495 5.2 98,618 5.2
35- 39 38,459 40 37,523 4.1 75,982 4.1
40 - 44 30,921 3.3 33,871 3.7 64,792 3.5
45 - 49 25,528 27 27,802 3.0 53,330 2.9
50 - 54 22,063 23 22,395 2.4 44,458 2.4
55 - 59 18,867 20 18,389 2.0 37,256 2.0
60 - 64 16,158 1.7 14,890 1.6 31,048 1.7
65 - 69 12,498 1.3 11,277 1.2 23,775 1.3
70 - 74 8,696 0.9 7,656 0.8 16,352 0.9

75 + 9,612 1.0 9,898 1.1 19,510 1.0

Total 950,666 100 918,914 100 1,869,580 100
Source: Annual Health Report, 2002; Ministry of Health, Sultanate of Oman

Table 2: Population Distribution of Omanis by Regions and Gender

Region Males Females Total
Al Wusta 9194 8,062 17,256
Ad Dakhliyah 122,696 125,336 248,032
Adh Dhahirah 87106 82190 169,296
Dhofar 81,940 76,970 158,910
Musandam 14,625 13,438 28,063
Muscat 203,947 184,440 388,387
North Al Batinah 186734 184,497 371,231
North Ash Sharqgiyah 63,603 63,998 127,601
South Al Batinah 107864 106572 214,436
South Ash Sharqgiyah 72,957 73,411 146,368
Total 950,666 918,914 1,869,580

Source: Annual Health Report, 2002; Ministry of Health, Sultanate of Oman
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Registry Methods

Oman National Cancer Registry

The Oman National Cancer Registry was established in 1985 as a hospital
based registry. Only cases treated in tertiary hospitals were registered. In 1996,
with the establishment of the Non-Communicable Diseases Section ( which
from September 2003 is the Department of Surveillance and Non-
Communicable Disease Control) the cancer registry was transferred and
started functioning under the Directorate General of Health Affairs. New cancer
notification forms were developed and distributed to all regional hospitals and
sister institutions. In the year 2000, the registration form was simplified (see an-
nex 2), printed and distributed to all institutions that could potentially report can-
cer cases. Two trained cancer registrars are responsible for data collection,
coding and data entry.

Methods

1. Data Collection

a) Active Collection

Active collection involves the registry personnel visiting different sources and
abstracting data on Cancer Registry Forms. Being the largest tertiary centre for
diagnosis and treatment of cancer, registrars visit the Royal Hospital twice a
week and abstract data on the notification forms. Similarly, other tertiary hospi-
tals like Khoula Hospital and Al-Nahda Hospital are visited once a month.

Patients diagnosed abroad are traced through the Oncology Outpatient Register
at the Royal Hospital and subsequently data are extracted from their case
notes. Details of patients treated abroad are obtained from the Department of
Treatment Abroad, Ministry of Health.

b) Passive Reporting

Cancer notification was made mandatory in the year 2000 through a Ministerial
Decision (4/2000). When a case of cancer is diagnosed, the attending physician
of the relevant specialty at the regional hospital completes the notification forms
and sends them to the registry. Other institutions like the Armed Forces Hospital
and Sultan Qaboos University Hospital do similar passive reporting.

2. Data-Coding, Entry and Validity Checks

Until 2001, all cancer cases were being coded using International Classification
of Diseases for Oncology (ICDO-2) codes, 2nd Edition, with topography 'C' and
morphology 'M' codes. Data was entered in CanReg-3 programme, supplied by
the International Agency for Research on Cancer (IARC), Lyon, France. Canreg-
4 software programme and International Classification of Diseases for Oncology
3rd edition ICDO-3 are being used for this year for the first time since it was
introduced in October 2002. This programme has a duplicate entry checking
facility, which avoids the same case being registered more than once. Validity
checks are performed for consistency between items: site/histology,
gender/ site and age/site/histology combinations.
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3. Completeness of Data Reporting

Firstly, data are obtained from all hospitals with pathology/ hematology labora-
tories (Royal, al-Nahdha, Salahlah and Sohar Hospitals) by way of copies of
reports of patients diagnosed as cancer to the registry. Since the middle of
2001, the Sultan Qaboos University laboratory has also started sending re-
ports.

Secondly, monthly hospital "admission - discharge" lists are being send from
the tertiary hospitals. . From this year, similar lists are being sent by all the re-
gional hospitals as well. These lists help in updating the registry as well as in
updating the status of the patient (expired or alive).

Thirdly, the list of cancer patients coming for chemotherapy to the tertiary
hospital is obtained.

Fourthly, the Diwan of Royal Court sends abroad certain patients who cannot
be treated in Oman. This list of patients is also obtained beginning this year.
Further, some Omani patients living near the border go to Tuwam Hospital in
the United Arab Emirates (a country bordering Oman) for diagnosis and man-
agement of cancer. A list of these patients is also obtained annually.

Details of missing data are sought from all these above sources so that the reg-
istry can be updated.

4. Data Analysis

Data is first checked for consistency and validity using the International Associa-
tion for Research on Cancer (IARC), 1998 software. Frequency distribution and
incidence tables are generated using the Canreg-4 programme. Data for indi-
vidual cancers are then exported to the EPIINFO version 6 (Centre for Disease
Control and Prevention, Georgia, Atlanta, USA) for analysis of incidence by re-
gion, gender and morphological types. The results for childhood cancers are
presented for the whole Sultanate according to the diagnostic groups defined in
the "International classification of childhood cancers 1996 "Kramarova etal
1996). Bar diagrams and graphs were made using Microsoft excel.

The Ministry of National Economy provides population denominators (by 5- year
age group and gender by region), which are used for the calculation of inci-
dence rates.

5. Definitions

Incidence

Is the number of new cancer cases in a defined population within a specific
period.

Date of Diagnosis

Is the date documented on the histopathology report. For clinical cases,
the date is of diagnosis is the date stated in patient's case notes to have
cancer

Population at Risk
The part of the Omani population that is susceptible to have a specific cancer.
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Crude incidence rate

Is the number of new cancer cases in the Omani population occurring within a
Gregorian calendar (1% January to 31" December) divided by the population at
risk in the same period expressed per 100,000.

Age-specific rate
Incidence rate in a specific age group.

Age-standardized rate (ASR)

Age standardization is necessary when comparing several populations that dif-
fer with respect to age. Hence the World Standard Population of Segi, (Table 3)
(Segi M. Cancer mortality for selected sites in 24 countries (1950-57). Sendai:
Tohuku University, School of Medicine, 1960) was used to adjust the crude inci-
dence rates and to remove the confounding effect of age. Therefore, the age-
adjusted rates (ASR) given in tables 8 and 9 could be used for comparison pur-
poses with other rates where the same world standard population was used,
especially those issued by the World Health Organization's agency, the Interna-
tional Agency for Research on Cancer (IARC), in its periodic publication Cancer
Incidence in Five Continents.

Table 3: Age Structure of the World Standard Population of Segi, used for Age-
adjustment.

Age Group  Population

00-04 12,000
05-09 10,000
10-14 9,000
15-19 9,000
20-24 8,000
25-29 8,000
30-34 6,000
35-39 6,000
40-44 6,000
45-49 6,000
50-54 5,000
55-59 4,000
60-64 4,000
65-69 3,000
70-74 2,000
75+ 2,000
Total 100,000
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Overall Results

Table 4: Distribution Of Cancer Cases in Oman by Nationality

Nationality Frequency Percentage (%) The total number of cancer cases
Omanis 783 93.1 registered in 2002 in the Oman Na-
Non-Omanis 58 6.9 tional Cancer Registry was 841
Total 841 100 (Table 4). Of these, 783 (93.1%)

cases were among Omanis, and 58
(6.9%) cases were Non-Omanis. In two cases (0.8%), the nationality was unknown. Of
the total of 783 cases, males accounted for 415 cases (53.0%), and females ac-
counted for 368 cases (47%) (Table 5); the male : female ratio being 1.1 : 1. Seventy
eight cases (10.0%) were reported in children aged 14 years and below. The median
age at diagnosis was 53 years. This was higher in males (median age 56 years) than
in females (median age 50 years).

Table 5: Distribution of Cancer Cases Among Omanis by Gender

Gender Frequency  Percentage (%) Tables 6 and 7 give the frequency
Male 415 53.0 distribution of incident cases of
Female 368 47.0 cancer by site and age group in
Total 783 100 Omani males and females

respectively.

Incidence Rates

In 2002, the crude incidence rates for all cancers among Omanis was 43.7 per
100,000 for males and 40.1 per 100,000 for females. The age standardised
rates, adjusted to the world standard population, was 80.5 per 100,000 for
males and 70.4 per 100,000 for females (Tables 8 and 9 ). Figure 1 shows the
age specific incidence rates for all cancers.

Basis Of Diagnosis

Table 10 gives the most valid basis of diagnosis of the various cancers for both
males and females combined. The majority of cases 91.5% were diagnosed by
histology of the primary/metastasis or cytological/haematological investigations.
Clinical investigation (e.g. x-ray, isotopes) or specific biochemical and / or im-
munological test or exploration surgery but without histology, was the second
most common method of diagnosis, contributing 7.02%. In 1.4 % of cases , the
basis of diagnosis was unknown.

10
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Overall Results

Table 10: Incident Cases by Most Valid Basis of Diagnosis among Omanis, 2002

Site A* B (G 1D Total
Lip 0 0 1 0 1
Tongue 0 0 3 0 3
Mouth 0 0 6 0 6
Salivary Glands 0 0 2 0 2
Nasopharynx 0 0 7 0 7
Hypopharynx 0 0 5 0 5
Oesophagus 0 2 15 0 17
Stomach 0 6 71 2 79
Small Intestine 0 0 5 0 5
Colon 0 2 19 0 21
Rectum 0 1 14 2 17
Anus 0 0 5 0 5
Liver 0 8 12 0 20
Gall Bladder 0 0 5 0 5
Pancreas 0 3 2 0 5
Nose, Sinuses 0 0 3 0 3
Larynx 0 0 4 0 4
Bronchus, Lung 0 7 29 0 36
Other Thoracic Organs 0 0 1 0 1
Bone 0 0 7 0 7
Melanoma 0 0 3 0 3
Skin 0 0 33 0 33
kaposis sarcoma 0 1 5 0 6
Connective Tissue 0 0 13 0 13
Breast 0 3 65 1 69
Vulva 0 0 1 0 1
Vagina 0 0 2 0 2
Cervix uteri 0 0 16 0 16
Uterus Unspecified 0 0 9 0 9
Ovary 0 4 13 0 17
Other Female Genital 0 1 0 0 1
Prostate 0 1 29 0 30
Testis 0 0 6 0 6
Kidney 0 2 10 0 12
Bladder 0 2 28 0 30
Other Urinary Organs 0 0 1 0 1
Eye 0 0 1 0 1
Brain, Nervous System 0 2 20 2 24
Thyroid 0 2 39 1 42
Hodgkin's Disease 0 1 24 0 25
Non Hodgkin's Disease 0 0 56 1 57
Multiple Myeloma 0 0 7 0 7
Leukemia 0 1 70 1 72
Other and Unspecified 0 6 50 1 57
Total 55 717 11 783
Percentage of total 7.02 91.5 1.4 100

*Key to basis of diagnosis

A = Death certificate only

B = Non-microscopic: clinical, clinical investigation, and specific tumour
markers, exploratory surgery without histology

C = Microscopic:cytology, histology of primary, and histology of metastasis

D = Unknown
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Overall Results

Common Cancers in Omanis
Table 11: Ten Most Common Cancers among Omanis (Males & Females)

Topography Frequency* Overall, the commonest cancer in the
Stomach 79 Omani population was stomach cancer
Leukemia 72 followed by leukaemia and breast cancer
Breast 69 (Table 11). The most common cancer in
Non-Hodgkin's Lymphoma 57 males was cancer of the stomach followed
Thyroid 42 by leukemia and Non-Hodgkin's Lymphoma
Lung 36 (Table 12). In females, the most common
Skin 33 cancer was breast cancer followed by
Prostate / Bladder 30 thyroid cancer and stomach cancer /
Hodgkin's Disease 25 leukemia (Table 13). The totals of each
Brain 24 cancer in tables 11, 12, 13 do not include

* includes 2 cases of male breast cancer lymphomas, since they are categorized as
a separate entity.

Table 12 : Ten Most Common Cancers among Omani Males

Topography Frequency Percentage (%)
Stomach 50 12.0
Leukaemia 43 10.4
Non-Hodgkin's Lymphoma 35 8.4
Lung 31 7.5
Prostate 30 7.2
Other Skin 26 6.3
Bladder 19 4.6
Hodgkin's Disease / Brain 15 3.6
Liver / Oesophagus / Colon 12 2.9
Thyroid 9 2.2

Table 13: Ten Most Common Cancers among Omani Females

Topography Frequency Percentage (%)
Breast 67 18.2
Thyroid 33 9.0
Stomach / leukaemia 29 7.9
Non-Hodgkin's Lymphoma 22 6.0
Ovary 17 4.6
Cervix Uteri 16 4.3
Bladder 11 3.0
Hodgkin's Disease 10 2.7
Colon /Rectum /Uterus /Brain 9 2.4
Liver 8 2.2
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Overall Results

Figure 3 : Regional Distribution of Incident Cases
(Incidence rates are per 100,000 population)
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Overall Results

Regional Distribution

The incidence rate in the various regions varied from 20.4 per 100,000 popula-
tion to 56.0 per 100,000 population. The highest incidence was seen in South
Ash Shargiyah region and the lowest in North Sharqiyah region. Table 14 gives
the incidence rates and number of cases of cancer reported from each region.
The high frequency of cancer reported from Muscat could be biased since ma-
jority of the cancer cases are referred to the Royal hospital, Muscat and people
sometimes give a local address in Muscat, rather than their original place of
residence.

Table14 : Regional Distribution Of Cancer Cases Among Omanis

Region Frequency
Al Wusta 6
Adh Dhahirah 58
Ad Dakhliyah 85
Dhofar 58
Musandam 6
Muscat 154
North Al Batinah 164
North Ash Shargiyah 26
South Al Batinah 69
South Ash Shargiyah 82
Unknown 75
Total 783
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Lymphoma

Lymphoma

There were 82 cases of lymphomas reported in 2002. Of these 57 cases (69.5%) were
Non-Hodgkin's lymphomas and 25 cases (30.5%) were Hodgkin's lymphomas. Non-
Hodgkin's lymphomas formed the fourth most common cancer among the Omani
population. The male : female ratio was 1.6:1 for Non-Hodgkin's lymphomas and 1.5:1

for Hodgkin's lymphomas.

The highest incidence rate for Non-Hodgkin's Lymphoma was seen in Al Wusta region
(5.8 per 100 Q00) followed by North Batinah (4.6 per 100 000) . The highest incidence
rate for Hodgkin's lymphomas was seen in Al Wusta (5.8 per 100,000) followed by
North Shargiyah (3.1 per 100,000). The regional distribution, gender distribution, the
morphology and the trends (1996-2002) of lymphomas reported are presented in

Tables 15 - 20 respectively.

Table15: Regional Distribution Of Lymphomas

Lymphomas
Hodgkin's Non - Hodgkin's

Region Frequency Frequency
Al Wusta 1 1

Ad Dakhliyah 3 5

Adh Dhahirah 0 7
Dhofar 0 2
Musandam 0 1
Muscat 6 11
North Al Batinah 2 17
North Ash Shargiyah 4 3
South Al Batinah 1 4
South Ash Shargiyah 4 3
Unknown 4 3
Total 25 57

Table 16: Gender Distribution Of Lymphomas

Hodgkin's Lymphoma Non-Hodgkin's Lymphoma
Gender Frequency Incidence* Frequency Incidence*
Male 15 1.6 35 3.7
Female 10 1.1 22 2.4
Total 25 57

* Incidence per 100,000 per year
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Hodgkin's Lymphoma

Figure 4 : Incidence of Hodgkin's Lymphoma by Region
(Incidence rates are per 100,000 population)
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Non-Hodgkin's Lymphoma

Figure 5 : Incidence of Non-Hodgkin's Lymphoma by Region
(Incidence rates are per 100,000 population)
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