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Abstract
Objective: To determine the trend of cancer cases in one major hospital in Kelantan over a 20 year period
from 1987 to 2007 and to speculate the change in trend due to the socio-economic and other health status in the
state. Methodology: All data on clinically diagnosed cancer cases in Hospital Universiti Sains Malaysia [HUSM]
were retrieved from the hospital medical records. The cancers were classified according to ICD10 and scrutinized
to avoid duplicate or more entries. The increment in cancer incidence was calculated based on total numbers of
cancer cases per each 5-6 year period. Results: A total of 12,228 solid cancers were diagnosed during the period.
There is an increment of 20.1% for 1991-1996 from 1987-1990 period, 67.4% for 1997-2001 from 1991-1996
period and 305.9% for 2002-2007 from the 1997-2001 period. The rise was steep in the last 5-6 years. After
excluding referred cases from states outside Kelantan, the increments were 20.1%, 67.4% and 143.6% for the
consecutive 5-6 year periods. The predominant rising trends were seen for cancers of the female organs, digestive
tract and endocrine organs. Conclusion: Cancer cases in HUSM are showing a rising trend, associated with
increasing prevalence of smoking, obesity and diabetes in the community served by the hospital. Since HUSM
is the only hospital managing cancer in the state of Kelantan, to reduce cancer incidence in the state, life-style
issues need to be addressed.
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Introduction
Cancer is often associated with either affluence
(Popkin, 2007) or low economic status (Bouchardy et al.,
2006). Kelantan in the 60s through the 90s was essentially
a rural state in Malaysia with per capita GDP of RM 6,134
[USD 1,918], far below the GDP for Malaysia, RM 14,582
of which 67.4% of the Kelantan state GDP is contributed
by the services sector (Leete, 2004). Agriculture, fishing
and forestry are the major industries in the state. In 1970,
75% of households in Kelantan were below poverty line,
but the figure dropped markedly to 12% in 2002. In Kota
Bharu district there are about 4% households labelled as
hardcore poor [income less than RM340 per month]
(Leete, 2004).
Cancer trends are showing upward trends in many
developing countries (Lim, 2002; Yeole, 2008) and a
mixed pattern in developed countries (Kabir and Clancy,
2006; Bouchardy et al., 2008; Lepage et al., 2008;
Westlake and Cooper, 2008). Cancers which are associated
with diet and life-style are seen more in developed
countries while cancers which are due to infections are
more in developing countries. In Malaysia, death due to
cancer was ranked 3rd (10.1%) after heart disease (14.3%)
and septicemia (16.5%) in 2005. According to World

Health Organization (WHO) death from cancer is
expected to increase to 104% worldwide by 2020. Largest
impact being in developing countries in comparison to
developed countries (Rastogi et al., 2004).
The most important change that would occur in the
world population in the next 50 years is the change in the
proportion of elderly people (more than 65 years); 7% in
2000 to 16% in 2050 (Bray and Moller, 2006). According
to Department of Statistics in Malaysia, the life expectancy
for males and females in Malaysia has been increasing
by 0.1-0.5 year annually since 2005. Many cancers are
associated with aging, although age per se is not an
important determinant of cancer risk, it implies prolonged
exposure to carcinogen (Franceschi and La Vecchia,
2001). By the year 2050, 27 million people are projected
to have cancer. More than half of the estimated number
will be residents of developing countries (Bray and Moller,
2006).
Hospital Universiti Sains Malaysia (HUSM) is located
in Kubang Kerian, a small town in the state of Kelantan,
at the north-eastern region of West Malaysia. It was built
in 1984 to cater primarily for a rural population of about
300,000 who live around Kota Bharu and Kubang Kerian
district. It is a 730-bedded hospital providing services in
all clinical disciplines at tertiary level and the only cancer
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centre in the state of Kelantan. For the last 10 years or so,
HUSM has been receiving referral cases from outside
Kelantan, particularly from the states in the North-eastern
region of peninsular Malaysia.
HUSM has also seen an increase in the number of
physicians working in the hospital since it started in 1984.
The Department of Nuclear Medicine, Radiotherapy and
Oncology was formally established in HUSM in 1995,
previously, it was just a small nuclear medicine unit under
Internal Medicine Department (Lim, 2006). It is equipped
with facilities and services for cancer management and
palliative care catering for population in the north-eastern
region of peninsular Malaysia. In HUSM cancer cases
are also seen and managed in other clinical departments
such as in gynaecology, general surgery, neuro-surgery,
otorhinolaryngology and orthopaedics departments.
This study was performed to determine the trend of
cancer cases seen in HUSM over a 20 year period from
1987 to 2007 and to speculate the change in trend in
relation to the socio-economic and other health status of
Kelantan.

Materials and Methods
All data on clinically diagnosed cancer cases in HUSM
was retrieved from the hospital medical records. The
cancers were classified according to ICD10 classifications.
Data was scrutinized to avoid duplicate entries. Some
patients had had more than one cancer. Malignancies of
the haematopoetic systems were excluded form this study
since some of the data were missing. The increment in
cancer incidence was calculated based on total number of
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cancer cases per each 5-6 year period. Published data on
life-style health issues and other diseases published from
the same hospital and the state of Kelantan are used in the
speculations.

Results
A total of 12,228 solid cancers were diagnosed in
HUSM from 1987 to 2087. There is an increment of 20.1%
for 1991-1996 from 1987-1990 period, 67.4% for 19972001 from 1991-1996 period and 305.9% for 2002-2007
from 1997-2001 period. The rise is steep in the last 5 years
(Figure 1). From 2001-2007 periods, there were 3226
cases referred to HUSM from states outside Kelantan. The
corrected increment for cancers in Kelantan for every 5-6
year period was 20.1%, 67.4% and 143.6%. The
predominant rising trends are seen in cancers of the female
organs, digestive tracts and endocrine organs (Figure 2).
Among cancers of the digestive organs only colorectal
cancers showed a steep change in trend with a total of
1258 cancers during the period (Figure 3). Except for
cancer of the vulva and vagina which is rare in our
population, cancers of the breasts, cervix, ovaries and
uterus show a rising trend in females (Figure 4). There
were a total of 961 breast cancers, 916 cervical cancers,
753 ovarian cancers and 210 uterine cancers in this period.
The trend of rising of these 4 cancers is almost similar to
each other.
Thyroid carcinoma was found to supersede other
endocrine carcinomas with a total of 266 cancers over the
period studied (Figure 5). Like many countries in the
world, prostate cancers are also particularly on the rise
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Figure 1. Malignancies seen in HUSM, 1987-2007
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Figure 2. Malignant Cases by Systems seen in HUSM, 1987-2007
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Figure 3. Malignancies of the Digestive Organs seen in HUSM, 1987-2007
160
140
120

Breast s

100

Vulva & vagina

80

cervix ut eri

60

corpus uteri

40

Ovary

20
0
1985

1990

1995

2000

2005

2010

Figure 4. Malignancies of the Female Organs seen in HUSM, 1987-2007
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Figure 5. Malignancies of the Endocrine Organs seen in HUSM, 1987-2007
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Figure 6. Malignancies of the Male Organs seen in HUSM, 1987-2007
80
70

No of Cases

60
50

Eye

40

Brain

30

Spinal cord and nerves

20
10
0
1985

1990

1995

2000

2005

2010

Figure 7. Malignancies of the Brain, Spinal Chord, Nerves and Eye seen in HUSM, 1987-2007
Asian Pacific Journal of Cancer Prevention, Vol 9, 2008

475

Nor Hayati Othman et al

(Figure 6) as compared to other cancers of the male organs.
Cancers of the brain are also showing an increasing trend
(Figure 7).

Discussion
The trend of cancers seen in HUSM is showing a slow
rise from 1987 to 2000 and a steep incline for the next 7
years. There was an increment of 20.1%, 67.4% and
305.9% for consecutive 5-6 years. HUSM began to see
referral cancer cases from outside Kelantan towards the
end of the 1990s, as it is the only centre equipped with
facilities for a complete cancer management in Kelantan
and the north-eastern region of peninsular Malaysia. Cases
which would have been referred to Kuala Lumpur hospital
were since then referred to HUSM. After correction by
excluding the referred cases from other states, the
increment is 20.1%, 67.4% and 143.6%. The steep jump
of 143.6% from 67.4% is very significant. Some local
social and other health issues may have contributed to
this pattern.
A rise in cancer trend is seen in many countries globally
(Belpomme et al., 2007). In Singapore, there was an
average annual increase of 3.6% for breast cancers in
women from 1988-1992 period (Seow et al., 1996). In
Qatar, there was a 57.1% rise of cancers from 1991 – 2006
(Bener et al., 2008) and in Netherlands, there was an
increase between 1.9%(females) and 3.4%(males) per
year for oesophageal cancer from 1989-2003 (Crane et
al., 2007).
Smoking is associated with a number of cancers
notably lung, larynx, bladder, breasts, oesophagus and
cervix. While in developed countries the prevalence of
smoking is decreasing (Lando et al., 2005), the scenario
is the opposite in developing countries. In Kelantan, the
prevalence of smoking is 15.6% among primary school
children (Norbanee et al., 2006), 33.2% among secondary
school children (Shamsuddin and Haris, 2000) and 40.6%
among secondary school teachers (Naing and Ahmad,
2001). The initiation and the influence to start smoking is
similar as in many other countries (Warren et al., 2008).
Malaysia has increased the price of cigarettes by increasing
the import taxation from RM85/kg in 1990 to RM216/kg
in 2000 (Rahmat et al., 2005), however the rate of smoking
has yet to decline, supporting the idea proposed by Ragidor
et al (2007) that increasing the price for cigarettes is not
the answer to reduce smoking. Smoking increases the risk
of colorectal carcinomas by 43% (Huxley, 2007). Eversmokers were associated with an 8.8-fold increased risk
of colorectal cancers (95% confidence interval, 1.7-44.9)
when fed on well-done red meat diet if they have NAT2
and CYP1A2 rapid phenotypes (Le Marchand et al., 2001).
No similar association was found in never-smokers.
Among the cancers that show a rapid increasing trend
in HUSM in recent years is colorectal carcinoma. In one
previous study from the same hospital, colorectal
carcinoma was strongly associated with metabolic diseases
such as diabetes and hypertension (own unpublished data).
Other studies have shown similar findings (Yang et al.,
2005; Ahmed et al., 2006; Seow et al., 2006). The
prevalence of diabetes in Kelantan in 1999 was 10.5%
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and impaired glucose tolerance was 16.5% (Mafauzy et
al., 1999). Kelantan is ranked highest in prevalence of
diabetes in Malaysia in which the overall national
prevalence is 8.3% (Zaini, 2000). The overall prevalence
of diabetes mellitus in Kelantan in early 60s was not
known, however for Malaysia was 0.65% (Mustaffa,
1990). According to a review on diabetes, WHO has
estimated that by 2030, there would be 2.48 million
diabetics in Malaysia, a jump of 164% from 0.94 million
in 2002 (Mafauzy, 2006). With such a high prevalence of
diabetes in Kelantan, a high incidence of colorectal
carcinoma is not a surprise. Diabetes has also been linked
with other cancers such as pancreas (Luo et al., 2007),
endometrium (Friberg et al., 2007), liver and kidney (Inoue
et al., 2006).
The trend of prevalence of overweight/obesity is also
rising in Kelantan. Obesity and diabetes has a parallel
relationship. In a study conducted in 2005 (Nazri et al.,
2008) in Kota Bharu district in the state of Kelantan, the
overall prevalence of overweight/obesity was 49.1%,
much higher than the figure reported earlier in 1996
(Jackson et al., 1996). Obesity is not a social problem but
a disease. The greatest risk is for diabetes mellitus where
a body mass index above 35 kg/m2 increases the risk by
93-fold in women and by 42-fold in men (Jung, 1997).
Obesity is associated in a number of cancers (Reeves et
al., 2007; Rapp et al.,2008),particularly endometrium
(Bjorge et al., 2007; McCourt et al., 2007), breasts (Ahn
et al., 2007; Dogan et al., 2007) and colorectal cancers
(Moghaddam et al., 2007). Adipocytes have the ability to
enhance the proliferation of colon cancer cells in vitro
(Amemori et al., 2007).
Breast and cervical cancers are almost showing
identical rising trends in our study. Breast cancers are often
associated with developed nations and cervical cancers
with developing nations. In Kelantan, as elsewhere in
Malaysia, the women do have access to screening tests.
Factors contributing to breast cancers in Kelantan are;
nulliparity (odds ratio [OR] of 15.3), overweight (OR of
2.1), family history of breast cancer (OR of 4.3) and
previous use of oral contraceptives (OR of 2.5); similar
to factors seen in Western population (Norsa’adah et al.,
2005). Pap smears, if done in any public clinics/hospitals
in Malaysia are free and mammography is available in
major hospitals is charged with nominal fee. However,
the acceptance of screening is not universal. This is not
unique for Kelantan alone. According to World Health
organization, less than 5% of women in Malaysia age
between 50-60 years had mammography screening (World
Health Organization, 2008). The coverage for pap smear
in Kelantan is not optimal (Othman, 2002) and in the
majority is done during pre or post natal period (Nor
Hayati et al., 1997). In a recently concluded study, only
5.0% of cervical cancer patients seen in HUSM had had
pap smears within 3 years preceding to cancer
development (Othman et al., 2008).
Thyroid cancer is also showing a rapid rise in trend.
Kelantan has a high prevalence of goitre (Mafauzy et al.,
1993) and the population is exposed to low iodine content
in the diet. The mean urinary iodine excretion ranges from
57.1 +/- 2.1 to 56.8 +/- 2.1 (Mafauzy et al., 1995). In many

recent studies, goitres, either toxic or non-toxic (Cerci et
al., 2007) have been linked as risk factors to thyroid
carcinoma (Omar et al., 2004; Nagano et al., 2007). Most
patients who have goitres in Kelantan, keep their goitres
at an average of 50.9 months before seeking surgical
removal (Omar et al., 2004). The increasing trend of
thyroid cancer seen in Kelantan population is probably
secondary to a rising trend of goitre prevalence in the state.
With the growing economic affluence of any nation,
some health problems ensue. The improvement in the
socio-economic status of the people of Kelantan has
contributed to the increasing prevalence of diabetes,
obesity, smoking and other life-style diseases such as
coronary artery diseases and hypertension (Mafauzy et
al., 2003; Raahman et al., 2007). These life-style diseases
are the probable causes of the rising trend of cancer in the
population.
Cancer in HUSM is on the rise. Since HUSM is the
only cancer centre in the state of Kelantan, and there is no
state cancer registry, the results implies that cancer in
Kelantan is on the rise. The rapid rise is seen in the last 56 years. The predominant rising trends are seen in cancers
of the female organs, digestive tracts and endocrine organs.
The trend is a mixed picture of developing and a developed
nation. This rising trend is associated with increasing
prevalence of smoking, obesity, diabetes and goitre in the
community. To reduce cancer incidence in Kelantan, these
life-style disease issues need to be addressed.
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