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Review

Cancer mortality in Benghazi, Libyan
Arab Jamahiriya, 1991-96

R. Singh' and O.E. Al-Sudani?

SUMMARY We present a descripive study of 1221 cancer deaths among Libyans in Benghazi for the period
1991-96. The cancer mortality rates per 10° person-years at risk for males, females and both sexes were
39.8, 26.5 and 33.3 respectively. The age-standardized cancer death rate per 10° standard world population
was 91.5, 60.0 and 76.5 respectively. The 10 most common cancer deaths by sile (comprising 67.7% of the
total), in descending order of frequency, were: trachea, bronchus and lung ., blood (leukaemia), colon/
rectum, other lymphatic and haemo-poietic tissue (lymphomas), stomach, breast, prostate, liver, bladder,
and larynx. The resulls point to the necessity for conducting comprehensive prospective studies, initiating a
cancer reqistry and establishing a naticnal cancer control programme.

Introduction

Cancer is a major public health problem
worldwide. It is the second most common
cause of death in industrialized countries
and the fourth most common in developing
countries [/-3]. The term cancer is used
generically for approximately 100 different
diseases including malignant tumours of
different sites, such as the breast, cervix,
prostate, colon, rectum, lung and mouth,
and for leukaemia, sarcoma of bone and
soft tissue, Hodgkin disease and non-
Hodgkin lymphoma [4].

Among Arab countries, during the years
198287, cancer deaths made up more
than 10% of all deaths in Bahrain, Iraq and
Kuwait (compared to the recently estima-
ted global figure of 12%) [2,5,6]. In the
Libyan Arab Jamahiriya, among adults
{= 15 years} who died in hospital during
1994, cancer deaths were the second

highest cause of death after cardiovascular
disorders [7,8].

More than 80 (mostly industrialized)
coundiries regularly report data to the World
Health Organization (WHOQO) on cancer
deaths, by age, sex and site [9]. Among
Arab countries, Egypt and Kuwait cur-
rently report such information and Bahrain
has done so since 1988 [9]. Although
deaths in the Libyan Arab Jamahiriya have
been registered in urban centres since
1949, data on causes of death have not
heen reflected in each suhsequent WH}
world health statistics annual [9]. How-
ever, a few case reports and case series
from the country have been published on
non-Hodgkin lymphoma, breast cancer and
cervical cancer [/0—12}. The first docu-
mented cancer incidence, reported for
1977 from Benghazi, was 63.7 per 10°
population at risk [/3]. The commonest
cancers diagnosed during the period 1974—
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85 at the Radiotherapy Department, Tripoli
were cancers of the bronchus and lung,
breast, head and neck, and lymphoma
(14,15].

The WHO-sponsored symposium on
early detection and prevention of cancer
held in Tripoli in 1998 revealed how incom-
plete, unrepresentative and selectively
biased are cancer data reported from hospi-
tals, oncology units and pathology depart-
ments throughout the country [/4-16].
Despite the increasing magnitude of the
problem, cancer is still not considered a
priority in Libyan public health. One reason
for this neglect has been the lack of popula-
tion-based information on the epidemiology
of cancer. Hence, the present study was
conducted to investigate the magnitude,
pattern and epidemiological characteristics
of cancer deaths in Benghazi, to identify the
categories of preventabie cancer and to
suggest further arcas of research and inter-
vention.

Methods

The Benghazi Municipality has the second
largest population in the Libyan Arab Jama-
hiriya, having increased from 60 000 in
1954 to 278 150 in 1973, 590 793 in 1990
and an eslimaled 671 400 in 1996 [17,18].
The Municipality covers an area of approx-
imately 17 000 km?, with 90.6% of its pop-
ulation concentrated in urban areas. The
adult population (= 15 years of age) has in-
creased from 49% in 1954 to 60.3% in
1996 [/7—19]. Benghazi City is broadly di-
vided into three areas, Benghazi Central,
Berka and Salawi, each of which has a dif-
ferent population density and the residents
represent different socioeconomic levels.
The Municipality is rapidly modernizing,
with efficient transport and communication
systems, and adequate facilities for educa-

tion, health care, sports and recreation, and
air and sea transportation.

The system of registering vital sta-
tistics, such as births and deaths, was
introduced in Benghazi in 1949 [/4], and
has been obligatory in certain municipalities
since 1970. Within the Benghazi Munici-
pality, the International Form of Medical
Certificate of Cause of Death has almost
replaced the national certificate since its
introduction in 1990. Data for the present
study were obtained from official death
certificates registered and filed at the
Benghazi Municipality office. All certifi-
cates showing cancer as the cause of death
were selected — 1221 certificates out of a
total 13 965 deaths, from 3 667 900 per-
son-years at risk. All deaths are required by
law to have a certificate completed by a
doctor, During the study period, more than
90% of deaths took place in hospital
(where the diagnoses were considered
fairly reliable). Cause of death in the study
was based on the underlying cause of
death, defined as the disease or injury
which initiated the train of morbid events
leading directly to death, or to the accident
or violence which produced the fatal injury
[20]. The ICD-9 Basic Tabulation List was
used to code the underlying cause of can-
cer death and to classify each death into the
various categories [20).

The overall cancer mortality rate
{CMR) by site per 10° person-years at risk
was calculated for males and females sepa-
rately, and the overall for both was obtained
by halving their sum for each category. The
age-specific cancer mortality rate (ASC-
MR) per 10° person-years at risk was the
average of maie and female rates in each
age group. Direct age-standardized cancer
death rates (ASCDR} per 10° standard
world population were calculated using the
WHO world standard population [27].
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Table 1 Proportional cancer mortality ratio (PCMR) and cancer mortality rate (CMR) in Benghazi

Municipality, Libyan Arab Jamahiriya, 1991-96

Year Estimated Total Cancer PCMR per CMR per 10°
population deaths deaths 1000 deaths® person-years at
(person-years) risk®
at risk

1991 554 300 2488 227 91.2 409
1992 575900 2430 1680 65.6 278
1993 598 400 2328 21 90.6 353
1994 621800 2073 162 78.1 26.1
1995 646 100 2291 24 99.9 354
1996 671400 2346 232 98.9 M5
1991-96 3667 900 13965 1221 874 333
Total male 869 900 8239 744 890.3 39.8
Total female 798 000 5726 477 833 265

*(Cancer deathsitotal deaths) =~ 1000.

b(Cancer deathslestimated population af risk) x 100 000.

Results

The annual number of cancer deaths and all
deaths during the period from 1991 to 1996
ranged between 160 and 232 {cancer
deaths), and 2073 and 2488 (total deaths)
(Table 1). Over the period of the study,
there were 13 965 deaths, of which cancer
was the underlying cause in 1221 (8.7%)
cases — 744 (60.9%) males and 477
(39.1%) females. The proportional cancer
mertality ratio {PCMR) per 1000 deaths
was 90.3 for males and 83.3 for females.
CMR was 39.8 for males, 26.5 for females
and 33.3 for all.

ASCDR was 91.5 for males, 60.0 for
females and 76.5 for both (Table 2). The
overall ASCMR for the period 1991-96,
ranged from 5.7 for ages 0-4 years to
641.1 for ages = 65 years (lable 3). CMR
was lower among females than males for
all age groups and for certain cancer sites,
and between 1.4 and 4 (imes higher in
Berka and Salawi than in Benghazi Central
(Table 4). Site frequency ranged from

16.5% for trachea, bronchus and lung
(TBL} to 1.1% for cervix uteri {Table 5).
Using the ICD-9 Basic Tabulation List, the
overall CMR by site ranged from 5.5 for
TBL to 0.4 each for oesophagus and cervix
uteri. Among males, the frequency of
individual site or tissue in descending order
were TBL, blood (leukaemia), colon/rec-
tum, prostate, other lymphatic and haemo-
poietic tissue (lymphomas), stomach, blad-
der, liver and oesophagus, For females, the
mest frequent sites (in descending order)
were breast, blood (leukaemia), colon/
rectum, other lymphatic and haemopoietic
tissue, stomach, liver, TBL, cervix uteri
and lip. oral cavity and pharynx (Table 6).

Discussion

Overall cancer mortality

Cancer was the cause of 8.7% of all deaths
in Benghazi Municipality during the 6. year
period 1991-96. This compares to 2.0% in
1970-73 and 3.9% in 198083 [22].
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Table 2 Age-standardized cancer death rate (ASCDR) (based on World Health Organization
standard world population) in Benghazi Municipality, Libyan Arab Jamahiriya compared to

rates elsewhere®

Country Year ASCDR per 10°population at risk
Both sexes Male Female

Africa

Mauritius 1995 68.8 784 62.7

Seychelles 1985-87 52.5 785 254
South-East Asia

SriLanka 1986 39.7 41.3 38.0

Thailand 1994 623 79.0 476
Eastern Mediterranean

Bahrain 1988 78.3 93.5 639

Egypt 1991 291 36.0 231

Kuwait 1994 64.1 63.2 £9.3

Libyan Arab Jamahiriya

(Benghazi) 1991-86 76.5 91.5 60.0
Western Pacific

Japan 1994 106.2 149.0 74.1

New Zealand 1993 142.2 170.3 122.3
Americas

Belize 1995 639 72.1 58.1

United States of America 1994 130.0 160.6 109.9
Europe

Albania 1993 599 857 375

Czech Republic 1995 170.2 2297 127.9

Denmark 1995 156.3 178.7 142.5

Hungary 1995 191.5 266.4 13941

Slovakia 1995 153.0 2217 102.6

Tajikistan 1992 724 89.1 899
3Source: [9].

Countries are grouped according to WHO Region.

Among countries reporting cancer mortali-
ty statistics to WHO, the proportion of can-
cer deaths varied from 3.3% in Egypt to
28.4% 1n Japan [9]. During 1997, cancer
deaths were estimated to form 8.9% of all
deaths in developing countries, 21.6% in
industrialized countries and 12.0% globally
[3]. Among three Arab countries, Bahrain,
Kuwait and Iraq, this proportion had
recached around 10% [6]. In the present
study, the PCMR of 8.7 per 1000 deaths

was higher thar that for Egypt, Guyana,
Tajikistan, Turkmenistan and the Philip-
pines, and was almost equal to that of Mau-
ritivs, Kyrgyzstan, Azerbaijan, Thailand,
Belize and Nicaragua [9]. The PCMR in the
present study was in fact, much lower than
that for industrialized countries and similar
1o that for developing countries. However,
cancer deaths as a percentage of all deaths
in the Libyan Arab Jamabhiriya (Benghazi)
were four times that of 1970-73 and 1.7
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Table 3 Age-specific cancer mortality rate (ASC|

MR} per 10° person-years in Benghazi

Municipality, Libyan Arab Jamahiriya and ir other salected countries?

Age group ASCHR per 10°person-years
{years) Sex Libyan Egypt  Mauritivs  Mexico Japan United Hungary
Arab States
Jamahiriya of America
{1991-86) {1991} {1995) (1995) (1994) (1994} (1995)
04 M 656 49 6.6 54 34 31 4.0
F 4.8 3.7 Z9 4.3 3.0 2.7 6.6
T 57 4.3 48 49 32 29 52
5-14 M 6.3 4.2 4.0 4.7 33 31 6.4
F 4.2 32 4.2 4.1 24 24 5.0
T 52 37 4.1 44 29 28 57
1644 M 15.6 116 13.2 125 16.5 18.7 459
F 10.5 11.2 17.3 17.5 17.9 211 375
T 13.2 11.4 15.2 15.1 17.2 19.9 M7
4564 M 151.4 94.0 138.5 120.3 271.9 2896 609.8
F 1030 502 168 5 1688 147 1 234 4 3223
T 1279 76.2 1489 140.2 2086 261.0 458.9
B85+ M 798.5 169.0 650.0 7547 13461 14636 19329
F 490.6 849 4257 554.0 642.5 909.3 991.6
T 641.1 123.0 598.4 644.2 930.6 11345 13325
Al M 398 236 60.3 50.8 2414 2207 3785
F 265 17.3 63.0 54.9 153.0 1905 270.2
T 333 205 61.6 652.9 196.4 205.2 332.0
ASCDR/105 M 915 - 784 854 149.0 1606 266.4
person-years F 60.0 - 62.5 789 741 109.9 1381
T 76.5 - 68.8 81.2 106.2 130.9 191.5
*Source: [9].
M = male. F = female. T = total.

times that of 198G—83 [22]. Similarly, the
overall CMR has increased from 13.7 in
1970-73 and 19.6 in 1980-83 to 33.3 dur-
ing 1991-96 [22]. The worldwide average
CMR in 1997 was estimated to he 107.5,
three times higher than the Libyan rate [3].
The increase in cancer mortality in the Lib-
yan Arab Jamahiriva over this period may
be due to the lack of improvement in sur-
vival rates for many of the major cancers
over the past 3 decades or an actual in-
crease in cancer incidence, or both.

The ASCDR of 76.5 found in our study
{91.5 for males and 60.0 for females) com-
pares with the World health statistics annu-
al ASCDRs published during the period
199098, which ranged from a low of 29.1
for Egypt to a high of 191.5 for Hungary
[9]. The ASCDR in the Libyan Arab Jama-
hiriva was higher than the rates document-
ed for the WHO regions of Africa,
South-East Asia and the Eastern Mediterra-
nean (except for Bahrain). It was also
higher than that of Albania and Tajikistan in
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Table 4 Cancer mortality rate (CMR) by
cancer site and area, Benghazi Municipality,
Libyan Arab Jamahiriya, 1991-96

Cancer CMR per 10° person-years at risk
site Benghazi Berka  Salawi
Central

Lung 22 74 75
Leukaemia and

lymphoma 1.7 56 6.9
Colon and

rectum 25 44 25
Breast 0.8 3.1 34
Stomach 0.7 29 23
Liver 086 1.0 2.0
Mouth and

pharynx 0.2 03 3.1
Cervix 0.2 0.4 04

Europe, and Belize and Suriname in the
Americas. For the period 1990-93, of 66
countries whose ASCDRs were published
by WHO, 15 (22.6%) had rates below 100,
47 (71.25%) had rates between 100 and
149 and 4 (6.0%) had rates between 150
and 199 [9]. Among males, the ASCDR
was even higher (202.1-266.4) among ¥
European countries, including Poland, the
Russian Federation and Hungary [9].

Age-specific mortality

The ASCMR for all age groups in our study
was higher than that of Egypt and lower
than that of Hungary (except for the 0—4
years age group) and others. The ASCMR
for females 15-64 years was higher in
Maurittus and Mexico than in the Libyan
Arab Jamahiriya, while in the United States
of America (USA) and Japan, it was higher
only for females 1544 years of age [9].
The ASCMR in the Libyan Arab famahiriya
in the age group < 15 years was higher than
that for Mauritius, Mexico, Japan and the

USA [9]. The ASCMR in the present study
for age groups = 15 years has increased
dramatically compared with previous data.
This is consistent with what has been ob-
served worldwide. However, while Libyan
ASCMRs were similar to those of develop-
ing countries such as Mauritius and Mexi-
co, they were much lower than those of
industrialized countries, or countries in
transition such as Hungary [9]. The
ASCMRs by sex in our study were similar
for the age group 0-14 years and lower for
the =z 13 years group than those estimated
by WHO for North Africa [4]. Cancer mor-
tality in the Libyan Arab Jamahiriya has
thus shown the dual phenvmenon of higher
mortality for age groups < 15 years and
lower mortality for age groups = 15 years
when compared to most other countrics in
the world [9]. Epidemiological and labora-
tory studies are therefore required to inves-
tipate this phenomenon, as well as to identi-
fy the risk factors to prevent rising cancer
incidence, especially among children, and
10 control cancer mortality among adults.

Mortality by sex

The percentage of cancer deaths among
males and fermales respectively was 60.9%
and 39.1%; the PCMR was 90.3 and 83.3
(per 1000 deaths); overall the CMR was
39.8 and 26.5; and the ASCDR was 91.5
and 60.0. Higher cancer morbidity and
mortality rates have previously been report-
ed among Libyan males [/3-76]. World-
wide, men present more frequently than
women with cancers of non-sexual sites,
except for those of the thyroid, gall bladder
and extrahepatic bile duct [2-6]. The rea-
sons for this are not well understood.
‘Women may either he constitutionally less
susceptible to these neoplasms, or may be
less exposed to whatever environmental
factors are contributing to their develop-
ment.
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Table 6 Cancer mortality rate (CMR) per 10° person-years at risk by sex and site in Benghazi
Municipality, Libyan Arab Jamahiriya and in other selected countries®

ICD-9 Death due Sex Libyan Egypt Mauritius USA Hungary Japan
Code to malignant Arab
[20] neoplasm of: Jamahiriya

(1991-96)  (1891) (1994-05) (1094) (1995) (1994)
No. CMR CMR CMR CMR CMR CMR

140-149 Lip, oral cavity M 13 07 0.3 31 41 250 40
and pharynx F 8 0.4 0.2 0.8 2.0 3.7 1.4
150 Oesophagus M 15 o8 0.4 28 6.4 12.2 111
F - - 0.2 24 20 8.0 22
1581 Stomach M 51 2.7 0.9 7.5 6.3 30.4 50.2
F 30 17 07 6.4 42 207 272
153154 Colonand M 72 39 0.8 52 222 480 26.1
rectum F 47 2.6 0.6 28 218 422 210
155 Liveras primary M 19 11 29 - 26 118 250
F 19 10 18 0.1 1.0 8.7 8.1
161 Larynx M 14 07 0.6 1.5 25 12.0 14
F 6 03 0.2 09 0.6 0.8 0.1
162 Trachea, bronchus M 183 98 24 11.9 723 117.0 521
andiung F 19 1.1 0.9 42 43.2 342 18.6
174 Female breast M - - - - — — -
F 57 32 34 96 327 92,0 11.3
180 Cervix uteri M - - - - - - -
F 14 08 0.1 A0 35 10.2 3.0
1791182 Uterus, otherand M - - - - - - -
part unspecified F 35 19 0.9 75 4.6 9.7 42
185 Prostate M 57 30 05 49 275 282 78
F _ - - - - - -
188 Bladder M 28 15 5.2 1.3 59 114 4.0
F 6 0.3 1.3 09 28 36 18
204-208 Leukaemia M 72 39 2.0 3.0 B.O 0.5 55
F 49 27 16 1.5 8.6 8.5 4.1
200-203 Other lymphatic M 58 341 09 1.8 136 89 78
and haemopoigtic F 30 17 08 17 12.1 8.5 6.0
tissue
- Other sites M 164 8.8 74 18.8 51.5 645 529
F 157 87 54 18.8 56.7 79.0 489
Total cancer M 744 398 236 60.3 2207 3785 2418
deaths F 477 265 173 63.0 190.5 270.2 1531
2Zource: 9.
M = male. F = female.
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Interestingly, the ASCDR was higher
for females than males in developing count-
ries such as Ecuador, Guatemala, Mexico,
Suriname and Kuwait [#]. While the predis-
posing factors for this have not yet been
documented, it may be due to the high rate
of reproductive organ cancers generally re-
ported by these countries (cervical cancer
was the most commeon cause of cancer
deaths for most of the above-mentioned
countries) [¢]. The higher cancer mortality
amoung Libryan males in the present study is
consistent both with previous results from
the country and from other countries,
cxcept for some in Latin America. Gender
differences in cancer mortality are not
expected to change in the near future in the
Libyan Arab Jamahiriya. mostly due to the
almost total absence of active tobacco con-
sumption by females.

Mortality by area

The CMRs in Berka and Salawi were more
than 2.5 times higher than Benghazi Cen-
tral. Rates varied between 2 and 4 times
higher for cancers of the lung, stomach,
breast, lymphatic and haemopoietic tissue
and cervix.

The frequency of occurrence of many
cancers has been reported to vary among
soctal groups living in the same city or
country, and among racial groups living in
different geographical areas [23]. Studies
on migrants have showa clearly that such
differences are largely due to variations in
environmental factors and not to any genet-
ic predisposition or susceptibility to carcin
ogens [23-25]. Mortality for all cancers in
both sexes has been reported to be signifi-
cantly higher among lower socieeconomic
and high-density populations [25]. This
may partly be due to environmental expo-
sure, fewer and less-informed choices for
healthy lifestyles, greater stress. and delays

on the part of such populations (due to lack
of information or resources) in seeking
medical attention [23-25].

Berka’s and Salawi’s inhabitants are of
comparatively lower socioeconomic status
than Benghazi Centrat and their population
densities generally higher. Differences in
diet, tobacco use and occupational expo-
sure (including exposure (o the sun) are the
most likely underlying factors, something
which could not be investigated in our
study. Variations in health care use between
areas may also be contributing to some of
the difference. Cohort and correlational
studies are needed to confirm the differ-
ences by area, and identify the risk factors
for variation in cancer mortality by socio-
economic status and population group.

Mortality by site

The 10 most common sites/types of
cancer-caused death in the Libyan Arab
Jamahiriya were TBL, leukaemia, colorec-
tal, lymphoma, stomach, prostate, breast,
liver, uterus and bladder. The 5 and 10 most
common sites among them were respon-
sible for, respectively, 49.6% and 67.7% of
all Libyan cancer deaths (world-wide,
44.5% and 65.8%) [4]. In individual coun-
tries, the proportions are: Egypt 27.9% and
67.2%; Kuwait 42.0% and 56.7%; Mau-
ritius 39.4% and 59.1%; South Africa
35.9% and 50.2%,; Malta 43.8% and
70.8%; and Hungary 50.2% and 69.1%
[9]. Among the 5 most common types of
cancer deaths in the present study, cong-
ruency was observed for two types in
South Africa, three each in Mauritius and
Malta, and four each in Kuwait and Egypt
[9]. Ry site, irachea, bronchus and lung,
stomach, colorzctal and breast were
among the 6 most common types of cancer
deaths in all the above-mentioned count-
ries.
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Cancer of the trachea, bronchus or lung
TBL cancer was the most common type of
cancer death in the present study, compris-
ing 16.5% of all, and almost one-fourth of
male cancer deaths. Since 1970 in Beng-
hazi, TBL cancer has constituted the high-
est proportion of total, and male cancer
deaths [/3,76]. Lung cancer has also been
the most commeon type of cancer regis-
tered at the Radiotherapy (Oncology) De-
partment in Tripoli since 1974 [/4,15]. It
ranks first among cancer deaths in indust-
rialized countries and worldwide. The
proportion of cancer deaths due to lung
cancer ranges from 8.2% in Egypt to
22.9% in Hungary }3,5,9].

The CMR per 10° person-years at risk
among males for TBL in our study was 9.8,
comipared to 2.4 in Egyptand 117.0 in Hun-
gary [9]. Among females, TBL cancer
deaths are among the 7 most common can-
cer deaths by sitc in the Libyan Arab Jama-
hiriya, and among the 5 most common in
22 other countries (Turkey, Hungary, Chi-
na and USA, Kuwait, Morocco, Oman and
Qatar) [9]. In the present study, 4.0% of
cancer deaths among females were also
due to TBL cancer, something that, given
the very low rate of cigarette smoking
among Libyan females, requires further in-
vestigation.

The often-labelled cancer “epidemic” in
the Libyan Arab Jamahiriya, is actually an
epidemic of lung cancer due to cigarette
smoking. Although statistics on smoking in
the country are not published, it has been a
widespread habit among men for the last 40
years. ln Tripoli, one study showed that
85% of lung cancer cases were smokers,
more than 50% of whom had been heavy
siokers for more than 20 years [15]. A re-
cent survey of male medical students in
Benghazi found a prevalence of 20.8% of
currcnt smokers and 34.7% of ever smo-
kers [26]. Tt is generally believed that more
than 60% of men (2 i5 years old) but less

than 1% of women regularly consume
tobacco in the Libyan Arab Jamahiriya. The
risk of lung cancer is cstimated to increasc
by 30% in non-smoker members of house-
holds with a resident smoker [27]. Passive
smoking is the most likely reason for the
lung cancer deaths among females seen in
the present study. Similar to most develo-
ping countries, lung cancer deaths are
likely to increase in the Libyan Arab Jama-
hiriya in future {with similar gender dif-
ferences) unless well-planned interventions
are instituted to control and prevent smo-
king.

Leukaemia
Among cancer deaths worldwide, leu-
kaemia ranks tenth and is responsible for
3.4% of cancer deaths globally |3]. It was
the second most common cause (9.9%) of
all cancer deaths in the present study, and
has boen similarly ranked among child (<
15 years old) cancer deaths in both Beng-
hazi and Tripoli [/3,16]. Earlier, leukaemia
constituted only 2.7% of cancer paticnts of
all ages registered in Tripoli [/ 4]. The CMR
per 10° person-years at risk among both
males and females was higher than that of
Egypt and Mauritius but much lower than
the USA, Hungary and Japan (Table 6) [9].
Among 12 (mostly developing) coun-
tries spread over five continents, leukaemia
ranks among the five most common types
of cancer deaths: in Egypt, Morocco. Bots-
wana, Qatar, Kuwait, Cyprus, Oman, Tur-
key, Thailand, Venezuela, USA and Greece
[9]. Reasons for the higher rate of
leukaemia mortality in the Libyan Arab
Jamahiriya are uncertain. However, epide-
miological studies throughout the world
have revealed that ionizing radiation has
caused a variety of human neoplasms, inc-
luding leukaemia [28,29]. Sources of ioniz-
inyg radiation in the country most probably
include natural background sources, such
as cosmic rays and naturally occurring ele-
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ments in the Earth’s crust (uranium, thori-
um and radium), although these have not
yet been measured. The liberal use of diag-
nostic radiographs (often on the insistence
of patients) and repeated X-ray screening
by the National Tubcrculosis Control Pro-
gramme since the 1970s are other possible
external sources of ionizing radiatien.

Colorectal cancer
In the present study, colorectal cancers
wetre the third most common cause of can-
cer death (9.7% of the total). Of all regis-
tered cases of malignant neoplasms at the
Tripoli Radiotherapy Department, colorec-
tal cancer, insignificant between 1974 and
1980, constituted 4.8% of cancer deaths
between 1981 and 1985 [14,13]. Globally,
colorectal cancers rank third (8.4%) [3],
and second in industrialized countries [5].
Although predominantly a problem in
industrialized countnes, colorectal cancer
is one of the five most common types of
cancer death in at least 15 developing coun-
tries, including Morocco, Egypl, Oman and
Qatar, as well as Mauritius, South Africa
and Thailand [¢]. Colorectal cancer is
emerging as an important cancer problem
in the Libyan Arab Jamahiriya. The CMR
per 1(¥ person-years at risk in the present
study was 3.2. This compares to a CMR of
45.1 in Hungary, the country with the high-
est cancer mortality in the world [9]. Diet
is probably the major risk factor for the de-
velopment of colorectal cancer, with con-
sumption of meat and animal fat increasing
the risk and consumption of fibre, fruit and
vegetables reducing risk [27,30].

Lymphomas

In the present study lymphomas ranked
fourth (6.8%) among cancer deaths. They
had previously been estimated, in both the
eastern and western regions of the Libyan
Arab Jamahiriya, to be the most common
cancers among children, and the fourth

most commen over all [/3,7/6]. In Tripoli,
lymphoma prevalence is reported to have
incicased dramatically, from 9.8% during
the period 1974-80, to 16.9% in 1981-85
[/4,15]. The highest incidence rates for
lymphomas have been reported in Europe,
North America, Australia and New Zealand
[2-5]. These cancers constitute 3.6% of
cancer deaths globally. Among Arab coun-
tries, the percentages range from 3.8% in
Egypt to 6.8% in Kuwait [3,9]. The CMR
per 10° person-vears at risk in the Libyan
Arab Jamahiriya is 2.4 (compared with 9.2
in Hungary) [9]. Lymphomas rank among
the three most common causes of cancer
deaths in Bahrain, Kuwait and Oman. Glo-
bally, they are between the sixth and tenth
most common causes of cancer deaths [9].
The reasons for the increasing of mortality
in the Libyan Arab Jamahiriya as a result of
lymphomas need prompt investigation.

Stomach cancer

Stomach cancer was the fifth most com-
mon lype of cancer death in the present
study (6.6.% of the total, compared to
2.1% of all cancer cases registered at the
Radiotherapy Department, Tripoli) [14,75].
There is widespread variation in both sto-
mach cancer morbidity and mortality rates.
Of all cancer deaths, stomach cancer is re-
sponsible for 12.3% globally (ranked se-
cond most common) [3], and for 3.8% in
Egypt. 5.7% in Kuwait, 11.3% in Mauritius
and 22.1% in Japan [9]. It ranks first
among cancer deaths in Mongolia, Oman,
Chile, Colombia, Costa Rica and Ecuador
and between second and fifth among
another 26 countries including Japan [9].
The CMR per 10° population among males
ranges between 0.9 for Egypt and 50.2 in
Japan [9]. The CMR of 2.2 in the Libyan
Arab Jamahiriya, although higher than that
of Egypt, is still much lower than most
countries reporting statistics to WHO [¢].
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The risk of stomach cancer is inc-
reased by high salt and preserved food
intake and by the presence of infection in
the stomach of the bacterium Helicobacter
pylori [31]. 1t is well known that Ben-
ghazi’s drinking water has been very salty
since the 1970s (due to seepage of sea-
water). Salt intake in diets is generally high,
as is the prevalence of H. pylori infection
[37]. There 15 good evidence that fresh
fruit and vegetables protect against sto-
mach cancer, suggesting its incidence
might be reduced by their liberal consump-
tion [30]. Stomach cancer could, there-
fore, be reduced in future by changes in
dictary habits, climination of H. pyfori, and
early detection and treatment of gastric
ulcers.

Breast cancer

In the present study, breast cancer was the
most common cancer death among fe-
males (12.0% of the female total). At the
Tripoli Radiotherapy Department, breast
cancer increased steeply in magnitude
between 1974 and 1980 (17.5%) and 1981
and 1985 (29.8%) [/4,15). Risk of breast
cancer in the Libyan Arab Jamahiriya is
highest among women < 50 years of age —
10 years younger than reported in other
parts of the world [3,6,70,15]. Almost all
women diagnosed with breast cancer had
breastfed a number of children [/0,/5).

In the present study, breast cancer con-
stituted 4.7% of total (male and female)
cancer deaths, compared with 6.2% glo-
bally {3]. It ranks first in industrialized, and
third in developing country all-cancer mor-
tality [3,9]), and sixth both in the Libyan
Arab Jamahiriya and globally. It is responsi-
ble for 2.7% of all cancer deaths in Japan,
8.2% in Egypt and 9.2% in Kuwait [9].

Most women probably have subclinical
breast cancer and its growth is related to
hormone levels in the breast and stimulstion

by local factors [32,33]. Overall, breast
cancer risk is associated with urban resi-
dence, high sacial status, early age at me-
narche, late age of menopause and high
dietary fat intake {33]. These factors might
generally be considered to be operating in
the Libyan population, but require confir-
mation among individual cases. Breast can-
cer has been shown, beyond reasonable
doubt, to be amenable to secondary pre-
vention by mammographic screening for
women both under and over 50 years of
age. Attention should be given in further
studies in the Libyan Arab Jamahiriya to
menstruation patterns, and hormonal levels
in pre-menopausal women, and in particu-
lar, to the relationship between breast
cancer and obesity, fat distribution and
CXCICISE,

Prostate cancer

Prostate cancer was found to be the fourth
most common typs of cancer death among
males (7.6% of the male total). It was re-
sponsible for 4.7% of all cancer deaths in
the present study (3.8% globally {3]) and
ranks fourth among male cancer deaths in
industrialized countries [6]. The CMR per
10° person-years at risk in our study was
3.0, in contrast to (1.5 in Egypt, 4.9 in Mau-
ritius and 28.2 in Hungary [9]. African—
Americans in the USA have the highest rate
of prostate cancer in the world [27].

The ratio of elderly (= 65 years of age)
te children (< 5 years) in a population tends
to be directly proportional to its CMR [9].
For example, in the Libyan Arab Jamahiriya
the ratio of those > 65 years to those < 5
year and the CMR for prostate cancer re-
spectively were 0.2 and 3.0; in Hungry, it is
2.0 and 28.2 [9,34,35]. The percentage of
elderly in the Benghazi population increased
from 2.6% in 1973 10 4.0% in 1995
[/8,35). The incidence of prostate cancer
is higher in regions with large numbers of
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elderly, ranking the fifth most common
cause of cancer deaths in industrialized
countries and eleventh in developing count-
ries, where populations are considerably
younger [3,6]. Prostate cancer also ranks
high among male cancer deaths in 16 deve-
loping countries, most of which are in
South America and many of which have
large (or majority) populations of Afican
descent. For example, it is responsible for
most male cancer deaths in the Bahamas,
Barbados, Guyana, and Trinidad and Toba-
go [9]. Prostate cancer has been linked, to
some extent, to a high consumption of
meat and fat, ag well as to endocrinclogical
factors [2,3.6,27]. It is likcly to increase in
the Libyan Arab Jamahiriya for demo-
graphic, dietary and other reasons.

Liver cancer

Liver cancer ranked eighth (3.1%) of all
cancer deaths in the present study, com-
pared to a global ranking of five (8.1% of
all cancers deaths) {3]. In developing coun-
tries, which have 75% of global liver can-
cer deaths, it ranks third among male
cancer deaths [32], first in Thailand, and
between second and fourth in Egypt, Bahr-
ain, Botswana and Japan {9].

The highest incidence of liver cancer is
reported froin sub-Suhaian Africa, and cast
and south-cast Asia, where the prevalence
of hepatitis B infection is common [6].
Hepatitis B is also endemic in the Libyan
Arab Jamahiriya [36]. The proportion of
liver cancer deaths in the present study was
26 times higher in males than females,
which is similar to the proportion observed
globally. It is expected that liver cancer due
to hepatitis B infection will likely decline
because of the obligatory vaccination of all
infants in the Libyan Arab Jamahiriya since
1993. However, other risk factors for liver
cancer and the effectiveness of interven-
tion methods require further study.

Uterine cancer

Cancer of the uterus was estimated at 2.9%
of ail and 7.3% of female cancer deaths in
the present study, ranking ninth and fourth
respectively. In Tripoli, it has previously
been estimated at 2.1% of all and 5.6% of
female cancer deaths, ranking eighth and
fourth respectively [/4]. Globally, uterine
cancer is responsible for only 1.0% of total
cancer deaths and ranks quite low globalily
for all female cancer deaths (twelfth most
commen) [3]. It 15 ranked first for all fe-
male cancer deaths in Paraguay, second in
Ecuador, third in Guyana, Egypt and Thai-
land, and between fourth and fifth in Rrazil,
Trinidad and Tobago, Mongolia and Japan
[9]. The CMR per 10° person-years at risk
due to cancer of the uterus was 1.9 in our
study, compared to 0.9 in Egypt, 7.5 in
Mauritius and 9.7 in Hungary [9].

Uterine cancer has also been linked to
high consumption of meat and fat, as well
as endocrinological and reproductive fac-
tors [27.37]. Risk of endometrial cancer is
known to increase with gravidity [27]. The
fertility rate of Libyan women was 5.4 in
1973, 7.6 between 1981 and 1985 and 4.1
in 1995 [/8,35,38]. The epidemiology of
uterine cancer in the Libyan Arab Jamahir-
iva requires further investigation in the near
fulure.

Bladder cancer

Bladder cancer ranked tenth (2.8%) of all
cancer deaths in the present study, with a
CMR of 0.9 for both sexes combined (1.5
in males and 0.3 in females). Bladder can-
cer was observed to decline from 5.2% be-
tween 1974 and 1980, to 0.5% between
1981 and 1985 in cancer cases registered in
Tripoh [/4,15]. Bladder cancer was re-
sponsible for 16.0% of cancer deaths in
Egypt [9]. Deaths from bladder cancer
rank first in Egypt and Iraq [39,40]. The
estimated bladder cancer CMR in our study
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was, with a small number of exceptions,
lower than for most other countries. It was
1.7 times higher among males than fe-
males. Globally, the sex ratio of male to
female bladder cancer deaths is 3.6, the
highest of all the non-gender-specific can-

cer deaths [2,3].

Cancer of the lip. oral cavity and pharynx
Lip, oral cavity and pharynx cancers
ranked eleventh (1.7%) of all cancer deaths
in the present study and had a CMR of 0.6
in both sexes (0.7 in males, 0.4 in females)
(Tables 5 and 6). Oral cancers are common
in South-east Asia, where one-third of the
world’s cases occurs [6], due in large part
to the chewing of lime with betel nut.

Increased risk of lip cancer has been
shown among individuals exposed to agri-
cultural chemicals [47]. Cigarette smoking,
tobacco chewing and using snuff have
been shown to result in a four-fold increase
in oral cancer [42]. Nasopharyngeal cancer
is possibly caused by the Epstein—Barr
virus [27]. To facilitate effective preven-
tion, these cancers needed further inves-
tigation to isolate the relative importance of
risk factors, causes and pre-cancerous
conditions.

Cancer of the larvnx

Cancer of the larynx ranked twelfth (1.6%)
of all cancer deaths in the present study.
However, it was the fourth most common
(10.2%) of all male cancers registered at
the Radiotherapy Department, Tripoli
[14,15]. A high incidence of laryngeal can-
cer has been previously reported from Irag
[39]. Among male cancer deaths, it is the
sixth most commeon in Hungary, and in
Arab countries between the eighth and
tenth most common. [9]. Larynx cancer
constituted 1.6% of all cancer deaths in our
study, which is similar to many other coun-
tries (Table 3).

An eight-fold greater risk of cancer of
the larynx among smokers compared to
non-smokers has been reported [27]. Ciga-
rette smoking among males in the Libyan
Arab Jamahiriya is highly prevalent. Rea-
sons for the wide difference observed in
morbidity and mortality of laryngeal cancer
is not known, but may be due to early de-
tection and better survival in the Libyan
Arab Jamahiriya. Further investigation is
required.

Qesophageal cancer

Oesophageal cancer ranked thirteenth
(1.2%) of all cancer deaths in the present
study, with a CMR of 0.4 in both sexes (0.8
in males). Globally, cancer of the oesopha-
gus is the sixth most common (5.7%) of
cancer deaths [3]. It is the most common
type of cancer death in Botswana (18.4%)
[3]. Mainly a problem in Africa and south-
€ast Asia [6], cancer of the oesophagus
ranks fourth in males and fifth in females in
developing countries [32]. The strongest
cvidence {or 4 protective effect of micron-

. utrients (including retinol, riboflavin,

ascotbic acid and zinc) has been reported
for oesophageal cancer [30]. As there is a
three-fold higher risk among smokers than
non-smokers [27], cancer of the oesopha-
gus in the Libyan Arab Jamahiriya will most
likely continue to increase, especially
among males.

Cervical cancer

Cervical cancer ranked ninth (2,9%) of all
female cancer deaths in the present study.
Worldwide, it makes up 3.1% of all cancer
deaths {compared to 1.1% in our study),
and occupies fifth position among female
cancer deaths {2,3]. Among females in
most developing countries, cancer of the
cervix ranks first both in cancer morbidity
and mortality [32]. The proportion of can-
cer deaths due to cervical cancer varies
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among countries (Table 5). It is mostly a
problem in developing countries where
sexually transmitted diseases are highly
prevalent. There are 21 countries (mostly
Latin American) in which death due to cer-
vical cancer is counted among the five
most common types of female cancer
death, ranking first in Botswana, Guyana,
Mexico and Nicaragua [9]. in Arab couni-
ries, it ranks second in Morocco and bet-
ween the fourth and fifth most commeon in
Bahrain, Oman and Qatar [%].

Cytological screening is considered the
mosi effective way of preventing cervical
cancer mortality. Cervical cytology is com-
monly practised in urban areas of the Liby-
an Arab Jamahiriya, both in case-finding
and for diagnosis. The incidence of cer-
vical cancer in the Libyan Arab Jamahiriya
has declined from 10.5% in 1979-80 to
4.5% in 1981-85 among all female cancer
cases registered at the Radiotherapy De-
partment in Tripoli [/4,15]. The low can-
cer mortality due to cervical cancer in the
present study was probably due to dec-
lining incidence of cervical cancer, early
detection and better survival after treat-
ment. Preventive screening for cervical
cancer will probably reduce mortality
further. However, the cosi—effectiveness
of such procedures needs to be calculated
before taking any national initiative.

Conclusion
Epidemiological studies have strongly sug-
gested that the great majority of cancers
are caused by radiation, and chemical and
biological agents [27,29,31 36]. WHO has
estimated that about two-thirds of global
cancer deaths arc duc to four categories of
risk factors [2,3].
+ diet-related — e.g. stemach, colorectal,
liver, prostate and mouth and pharynx
* tobacco-related — e.g. lung, bronchus,
trachea and larynx

 infection-related — e.g. liver, cervix
and lymphomas
* hormone-telated — e.g. breast cancer

In the present study, the above-men-
tioned four categories accounted for
25.6%, 16.8%, 10.5% and 4.7% of cancer
deaths respectively. Together, they consti-
tuted more than half (57.6%) of all cancer
deaths in the present study.

The Libyan population is at present un-
dergoing demographic, epidemiological and
socioeconomic transitions. The process of
rapid modernization, urbanization and in-
dustrialization is bringing a stream of new
risk factors retated w changes in lifestyle
{cigarette smoking, high calorie/fat/meat
diets and lack of physical activity), over-
crowding, and cxposure to environmental
and occupational hazards. During the last
four decades, average life expectancy has
increased from 42.9 to 65.0 years, and the
proportion of elderly from 2.6% in 1954 to
4.0% in 1995 [[7,18,35,43]. Per capita
daily consumption of calories is among the
highest in the world, increasing from less
than 2000 kcal in the 1960s to 2570 keal in
1975 and 3459 kcal since 1980; currently
40% higher than the normal daily require-
ment [17,34]. The diet is principally made
up of animal fat, eggs, meat and refined
sugar. Cigarette smoking is prevalent —
more than 60% of men are estimated to be
regular smokers. In Tripoli, 85% of lung
cancer patients were regular cigarette
smokers (50% were heavy smokers for 20
years or more) [/4]. Although active ciga-
rette smoking among women is rare in the
Libyan Arab Jamahiriya, passive smo-king
is common. infection with hepatitis B virus
and . pylori is prevalent. Scdentary life
and obesity are increasingly becoming
medicosocial problems [37,34].

The criteria for a cancer control pro-
gramme in the Libyan Arab Jamahiriya
should include mapping out the nature and
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size of the problem, identification of modi-
fiable risk factors, assessment of the effi-
ciency and cost—effectiveness of interven-
tions, selection of suitable indicators, and
ensuring comprehensiveness of organiza-
tional structure, programme sustainability
and continuity of monitoring and evalua-
tion,

While there is public consensus on the
desire to prevent dangerous communicable
diseases, malnutrition and environmental
hazards, there is not uniform agreement on
the roles of the state and the medical pro-
fession in the prevention and control of
chronic diseases such as cancer, heart dis-
ease and diabetes, and their precursors
{e.g. smoking, high-fat diets). However,
the welfare state is obliged to take anticipa-
tory action to facilitate prevention and
control, early detection and suitable inter-
vention, as well as providing palliative care
for those with chronic diseases and condi-
tions, including incurable cancers.

The results of well-planned epidemio-
togical descriptive and analytic surveys on
cancer could be used to educate people and
to motivate health planners and administra-
lors. There is an urgent need for an explicit
national policy, a national cancer contro)
programme (NCCP), which should be inte-
gratcd with the overall policy for the con-
trol of chronic diseases and health condi-
tions. This will assist in setting goals for a
balanced control programme and prioritiz
ing objectives, and will indicate the re-
sources and measures needed to improve
outcomes.

There can be no doubt that cancer will
be a major chalienge in the Libyan Arab
Jamahiriya in the years ahead. So far, there
exists no organized cancer prevention pro-
gramme in spite of a long-held desire by
many pathologists, oncologists, epidemiol-
ogists and administrators that one be estab-
lished [/6]. The necessity for such a

control programme was strongly empha-
sized at the 1998 WHO symposium [/6],
where it was suggested that the program-
me be unified, consensual, empowering,
realistic and sustainable.

A uniform model for naticnal cancer
statistics containing a minimum data set
would improve the efficacy of health deliv-
ery. Ilowever, in the near futwe the bound-
aries and scope of the programme are ex-
pected to be defined by social, economic,
medical and sdministrative nceds. In the
meantime, a cancer registry shouid be
started, initially hospital-based, then popu-
lation-based, which would ultimately be-
come an integral part of an NCCP.

Further studies are required in cancer
epidemiology und in the evaluation of alter-
native, cost-effective cancer-control mea-
sures. The Lioyan Arab Jamahiriya has
shified from a sreponderance of infectious,
parasitic and nutritional diseases towards
the dominance of noncommunicable dis-
eases (includiig cancer) within a single
generation. It is therefore essential that
steps be taken now to prepare the coun-
try’s health services to face the challenges
presented by this shift.
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Cancer survival in developing countries

In this book, comprehensive cancer survival data
from developing countries are published - 10
populaticns from Costa Rica, Cuba, China, India, the
Philippines and Thailand are included. These data
allow valid comparisons to be made with data from
Europe and Morth America. Interestingly, for cancers
associated with poor prognosis, the differences in
survival between developed and developing coun-
tries are negligible. However, there are larger abso-
lute differences for cancers of the large bowel,
breast, cervix, ovary and testls, and for lympho-
reticular malignancies. The publication provides a
framewcrk for investigating the problems in data
dathering, patient follow-up and methods for esti-
mating cancer survival in developing countries.
The publication can be obtained from IARC Press,
International Agency for Research on Cancer, 150
cours Albert Thomas, F-693772 Lyon Cedex 08,
France.

Fax: +33 (0) 4 72738302; E-mail: press@iarc.fr
The selling price Is US% 69; a 30% discount is of-
fered to clients in developing countries.
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