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ABSTRACT 

Introduction: Since 2009, the leading cause of death in Brunei Darussalam has been 

cancer. This study aimed to estimate the lifetime risk of malignant cancers affecting men and 

women in Brunei Darussalam. Methods: De-identified data of malignant cancer cases were ob-

tained from the population based cancer registry in Brunei Darussalam for the study period of 

2011 to 2015. Adjusted multiple primaries method was applied to calculate a standardised esti-

mate of lifetime risk of developing cancers. Results: The lifetime risk of being diagnosed with a 

type of malignant cancer is 28.0% or 1 in 4. The risk is 26.5% or 1 in 4 for men, and 29.2% or 1 

in 3 for women. We found that at 5.0%, colorectal cancer poses the highest lifetime risk among 

men in Brunei Darussalam. This was followed by lung (4.5%) and prostate (3.7%) cancer. In 

women, the lifetime risk of developing breast cancer was 6.3%, colorectal cancer was 4.5% and 

cervical cancer was 1.8%. Conclusion: This study found significant population based lifetime risk 

of cancer in Brunei Darussalam; 1 in 4 Bruneians are at risk of being diagnosed with cancer at 

some point in his or her lifetime. 

 

Keywords: Cancers, Lifetime risk, Malignant neoplasm, Population registers, Risk as-

sessments. 
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ABSTRACT 

Introduction: Since 2009, the leading cause of death in Brunei Darussalam has been 

cancer. This study aimed to estimate the lifetime risk of malignant cancers affecting men and 

women in Brunei Darussalam. Methods: De-identified data of malignant cancer cases were ob-

tained from the population based cancer registry in Brunei Darussalam for the study period of 

2011 to 2015. Adjusted multiple primaries method was applied to calculate a standardised esti-

mate of lifetime risk of developing cancers. Results: The lifetime risk of being diagnosed with a 

type of malignant cancer is 28.0% or 1 in 4. The risk is 26.5% or 1 in 4 for men, and 29.2% or 1 

in 3 for women. We found that at 5.0%, colorectal cancer poses the highest lifetime risk among 

men in Brunei Darussalam. This was followed by lung (4.5%) and prostate (3.7%) cancer. In 

women, the lifetime risk of developing breast cancer was 6.3%, colorectal cancer was 4.5% and 

cervical cancer was 1.8%. Conclusion: This study found significant population based lifetime risk 

of cancer in Brunei Darussalam; 1 in 4 Bruneians are at risk of being diagnosed with cancer at 

some point in his or her lifetime. 

 

Keywords: Cancers, Lifetime risk, Malignant neoplasm, Population registers, Risk as-

sessments. 

INTRODUCTION 

Brunei Darussalam has observed a shift in 

disease pattern from predominantly com-

municable diseases to non-communicable 

diseases over the past decades. Since 2009, 

the leading causes of death in Brunei have 

been cancer-related.1 Economic burden of 

cancer has been found to be substantial and is 

expected to increase significantly in the future 

due to population growth, increased life ex-

pectancy, ageing population, and rising costs 

of cancer treatment.2  Healthcare services in 

Brunei Darussalam is currently provided free 

by the government, however, increasing eco-

nomic burden of cancer and other non-

communicable diseases has been a concern in 

term of the sustainability of the free 

healthcare services.   

 

 This study is conducted to estimate 

the lifetime risk of being diagnosed with ma-
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the lifetime risk of being diagnosed with ma-

lignant cancer in Brunei Darussalam. It aims 

to provide the overall lifetime risk of cancer in 

the population, by gender and for the most 

frequent cancers affecting men and women. 

The findings of the study will be relevant to 

the policy planners to evaluate cancer bur-

den, to allocate resources for cancer preven-

tive and control measures, to communicate 

cancer risk to the population to raise aware-

ness on cancer risk, and encourage the popu-

lation to exercise cancer preventive measures 

in the daily life.  

 

 

METHODS 

Data extraction  

De-identified cancer data of Bruneians which 

included Brunei citizens and permanent resi-

dents were obtained from the Brunei Darus-

salam Cancer Registry (BDCR). BDCR is a 

population- based cancer registry in the Min-

istry of Health, Brunei Darussalam.3 Data ob-

tained for the study consisted of age, date of 

diagnosis, gender, disease codes using Inter-

national Classification of Diseases 10th Revi-

sion (ICD-10), ICD-O topography and mor-

phology codes, and the date of death. The 

data obtained were from malignant cancer 

cases registered in BDCR for the period 2011 

to 2015. Sources of data for the BDCR includ-

ed clinical reporting, histology and cytology 

reports and also the death registry. The spe-

cific cancer deaths were identified by the doc-

umented underlying cause of death based on 

ICD-10. Analyses of cancer site-specific inci-

dence data were made using population cen-

sus denominators obtained from the Depart-

ment of Economic Planning and Development; 

population-based mortality data were ob-

tained from the Death Registry of the Depart-

ment of Immigration and National Registra-

tion.  

 

Lifetime risk Calculation 

The calculation of lifetime risk of cancer is an 

estimation of the risk or probability that a 

person may develop or being diagnosed with 

a type of cancer at some point during his or 

her life. Lifetime risk is calculated based on 

data of cancer incidence and deaths, deaths 

from all causes, and populations by gender 

and age groups. Lifetime risk is usually ex-

pressed as a percentage or the probability or 

odds of developing cancer during his or her 

lifetime, e.g. 20%, or 1 in 5. 4,5 

 

There are several methods of calculat-

ing lifetime risk namely cumulative risk, cur-

rent probability, and the Adjusted Multiple 

Primaries methods.4 For this study, the Ad-

justed Multiple Primaries (AMP) method is 

used. The method corrects for the inclusion of 

multiple primary cancers in the cancer inci-

dence rates and provides a more accurate 

estimate of lifetime risk compared to more 

commonly used measures based on the aver-

age number of events. It requires the popula-

tion numbers, all-cause mortality, site/group-

specific cancer incidence and site/group-

specific cancer mortality.6 AMP method is ap-

plied for our study, it is a new method to esti-

mate lifetime risk by adjusting for multiple 

primaries thus lowering the overestimation of 

risk based on other mehods. There are as-

sumptions made during the calculations such 

as assuming that the current rates, within 

each age group, will remain constant through-

out the period of risk estimation. 

 

This paper focused on estimating the 

lifetime risk for the three most frequent can-

cers affecting men and women from 2011 to 

2015 in Brunei. For men, the most common 

malignant cancers were lung, colorectal and 

prostate. For women, these were breast, colo-

rectal and cervical cancers. 

 

The template for AMP calculation was 

downloaded from the Cancer Research UK 

site6 and is calculated as follows using data in 

age bands: 

For age group, i, 

Mi denote the yearly number of deaths (all-
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cause mortality); 

Di denote the yearly number of cancer deaths 

(cancer mortality); 

Ri denote the yearly number of (registered) 

cancer cases; 

Ni denote the size of the mid-year population. 

 

The estimated lifetime risk8 is defined as: 

where at the i'th interval is from ai to ai+1, 

wi=(ai+1−ai) and f is the final age group, and 

 

 

 

 

For this study, parameters Mi, Di, Ri and 

Ni are based on their total values obtained 

from year 2011 to 2015.  

 

 

RESULTS  

A total of 2,778 cases of malignant cancers 

among Bruneians were registered in BDCR 

during the study period from 2011 to 2015. 

Of these, 1,161 (42%) cases were men and 

1,617 (58%) cases were women.  

 

Table 1 shows a summary table of 

overall lifetime risk of any malignant cancers, 

and the 3 most common cancers by genders. 

The lifetime risk of being diagnosed with any 

cancer for both genders was 28.0% (1 in 4), 

or 29.15% (1 in 3) among women and 

26.49% (1 in 4) among men. 

 

Common cancers in men  

Table 2 shows the lifetime risks of men diag-

nosed with the most frequent cancers 

(colorectal, lung and prostate) by age groups 

during the period 2011 to 2015. 

 

Colorectal cancer 

Among men, 230 were diagnosed with colo-

rectal cancer, with 109 deaths giving a life-

time risk of 1 in 20 men or 5.02%. The inci-

dence peaks at the 55-59 age group with 42 

malignant cases, the youngest case was in the 

age group of 10-14 years old.  

 

Lung cancer  

There were 153 cases of lung cancer in men 

with 131 deaths recorded, and the lifetime 

risk was 4.54% or 1 in 22 men. The incidence 

peaks at the age group of 70-74 with 21 ma-

lignant cases with the youngest age being in 

the 25-29 years old age group.  

 

Prostate cancer  

There were 101 cases with 60 deaths record-

ed for prostate cancers. The overall lifetime 

risk of being diagnosed with prostate cancer 

was 3.70% or 1 in 27. The youngest being 

diagnosed in the 40-44 age group, the num-

bers steadily increased with age, and highest 

number recorded in the 70-74 age group (27 

cases).  

Table 1: Lifetime risk by gender and cancer types 2011-2015. 

Gender Cancer CR per 100,000 
populations 

ASR per 100,000 
populations 

Lifetime Risk 
(%) 

Lifetime Risk 
(1 in x persons) 

Overall All cancers 172.90 240.95 28.00 4 

Male  

Colorectal 28.80 42.63 5.02 20 

Lung 19.16 32.22 4.54 22 

Prostate 12.65 24.18 3.70 27 

All cancers 144.11 222.64 26.49 4 

Female  

Breast 48.29 58.94 6.29 16 

Colorectal 24.14 32.85 4.47 22 

Cervical 18.51 20.33 1.78 56 

All cancers 201.66 258.54 29.15 3 

CR=Crude Rate of cancer incidence; ASR= Age-Standardised Rate of cancer incidence  
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Table 2: Lifetime risk of common cancers among men 2011-2015 

Age 
group  Ni  

Type of cancer 

Mi  
Colorectal Cancer Lung Cancer Prostate cancer  

Di Ri 

AMP 
meth-

od 
(%) 

Current 
Proba-
bility 
(%) 

Di Ri 

AMP 
meth-

od 
(%) 

Current 
Proba-
bility 
(%) 

Di Ri 

AMP 
meth-

od 
(%) 

Current 
Proba-
bility 
(%) 

0-4 73,174 193 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 

5-9 81,749 19 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 

10-14 88,137 21 0 1 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 

15-19 86,945 34 1 2 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 

20-24 80,250 72 0 1 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 

25-29 68,971 87 0 2 0.0 0.0 0 1 0.0 0.0 0 0 0.0 0.0 

30-34 59,908 100 1 5 0.0 0.0 3 3 0.0 0.0 0 0 0.0 0.0 

35-39 50,479 121 1 8 0.1 0.1 2 1 0.0 0.0 0 0 0.0 0.0 

40-44 45,353 173 8 15 0.2 0.2 6 6 0.1 0.1 0 2 0.0 0.0 

45-49 42,031 229 11 17 0.2 0.2 4 10 0.1 0.1 1 1 0.0 0.0 

50-54 38,444 269 11 29 0.3 0.3 17 17 0.2 0.2 1 1 0.0 0.0 

55-59 30,610 281 16 42 0.6 0.6 10 15 0.2 0.2 4 4 0.1 0.1 

60-64 19,214 288 13 31 0.6 0.7 10 17 0.4 0.4 1 6 0.1 0.1 

65-69 12,681 308 10 23 0.7 0.7 13 16 0.5 0.5 6 12 0.3 0.3 

70-74 9,103 348 13 23 0.8 0.8 18 21 0.7 0.7 19 27 0.9 0.9 

75-79 6,084 391 6 10 0.4 0.4 20 16 0.6 0.6 14 21 0.8 0.8 

80-84 3,590 329 10 13 0.6 0.6 13 16 0.7 0.7 10 21 0.9 1.0 

85+ 1,994 361 8 8 0.6 0.6 15 14 1.0 1.0 4 6 0.4 0.4 

Total 798,716 3,624 109 230     131 153     60 101     

Lifetime risk (%)  5.02 5.11  4.54 4.56  3.70 3.76 

Lifetime risk (1 in X)  19.92 19.55  22.04 21.94  27.07 26.60 

Ni=total population; Mi=number of deaths (all causes); Di=number of cancer deaths; Ri=number of registered cancer cases. 
AMP= Adjusted Multiple Primaries  

Common cancers in women  

Table 3 shows the lifetime risks of women 

diagnosed with the most frequent cancers 

(breast, colorectal and cervical) by age 

groups during the period 2011 to 2015. 

 

Breast cancer  

6.29% or 1 in 16  women are at risk of being 

diagnosed with breast cancer during her life-

time. There were 386 cases of malignant 

breast cancer and 121 deaths recorded during 

the study period. The number increased with 

age from the youngest in 20-24 age group, 

and peaked at the 50-54 age group (70 cas-

es). 

 

Colorectal cancer  

The lifetime risk was 1 in 22 Bruneian women 

or 4.47%, there were 193 cases diagnosed 

with 89 deaths recorded during the study pe-

or 4.47%, there were 193 cases diagnosed 

with 89 deaths recorded during the study pe-

riod. The youngest patient was diagnosed in 

the 20-24 age group, highest incidence (26 

cases) was among the 55-59 age group.  

 

Cervical Cancer  

1 in 56 Bruneian women or 1.78% have the 

risk of developing malignant cervical during 

her lifetime. There were 148 cases with 46 

deaths recorded. The highest number of cases 

was at the 35-39 age group (33 cases) and 

the youngest patient was in the 20-24 age 

group.  

 

 

DISCUSSION 

The study revealed that approximately 1 in 4 

Bruneians (1 in 3 women and 1 in 4 men) is 

at risk of being diagnosed with a type of ma-
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Table 3: Lifetime risk of common cancers among women 2011-2015 

Age 
group  Ni  

Type of cancer 

Mi  
Breast Cancer Colorectal Cancer Cervical cancer  

Di Ri 

AMP 
meth-

od 
(%) 

Current 
Proba-
bility 
(%) 

Di Ri 

AMP 
meth-

od 
(%) 

Current 
Proba-
bility 
(%) 

Di Ri 

AMP 
meth-

od 
(%) 

Current 
Proba-
bility 
(%) 

0-4 68,100 135 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 

5-9 76,679 22 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 

10-14 81,043 15 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 

15-19 82,464 24 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 

20-24 76,593 28 0 1 0.0 0.0 0 2 0.0 0.0 0 2 0.0 0.0 

25-29 69,046 44 3 5 0.0 0.0 1 5 0.0 0.0 1 13 0.1 0.1 

30-34 61,216 68 1 16 0.1 0.1 3 12 0.1 0.1 4 15 0.1 0.1 

35-39 54,084 57 7 21 0.2 0.2 2 10 0.1 0.1 4 33 0.3 0.3 

40-44 51,703 127 10 43 0.4 0.4 5 9 0.1 0.1 6 24 0.2 0.2 

45-49 46,429 139 18 56 0.6 0.6 8 18 0.2 0.2 4 21 0.2 0.2 

50-54 41,634 185 28 70 0.8 0.8 9 22 0.2 0.2 7 12 0.1 0.1 

55-59 32,786 216 19 64 0.9 0.9 10 26 0.4 0.4 6 9 0.1 0.1 

60-64 21,487 225 8 43 0.8 0.9 11 24 0.5 0.5 6 9 0.2 0.2 

65-69 12,509 247 8 32 1.0 1.0 9 19 0.6 0.6 1 3 0.1 0.1 

70-74 10,434 285 8 18 0.6 0.6 6 14 0.5 0.5 6 5 0.2 0.2 

75-79 7,172 392 5 9 0.4 0.4 7 13 0.5 0.5 0 1 0.0 0.0 

80-84 3,550 342 2 4 0.2 0.2 10 9 0.5 0.5 0 0 0.0 0.0 

85+ 2,429 395 4 4 0.3 0.3 8 10 0.8 0.8 1 1 0.1 0.1 

Total 799,361 2,946 121 386     89 193     46 148     

Lifetime risk (%)  6.29 6.45  4.47 4.54  1.78 1.79 

Lifetime risk (1 in X)  15.90 15.50  22.38 22.04  56.15 55.78 

Ni=total population; Mi=number of deaths (all causes); Di=number of cancer deaths; Ri=number of registered cancer cases. 
AMP= Adjusted Multiple Primaries  

Bruneians (1 in 3 women and 1 in 4 men) is 

at risk of being diagnosed with a type of ma-

lignant cancer during his or her lifetime. The 

rates in other industrialised countries are: 1 

in 10 men and 1 in 9 women in Malaysia7, 1 

in 4 men and 1 in 5 women in Singapore,8 1 

in 2 in the United Kingdom,9 1 in 3 in the Unit-

ed States10. 

 

In Brunei, cancer cases started to 

increase from young age with significant pro-

portion of cancer cases found among those 

aged 30-39, incidence peaked at 50 for fe-

male breast cancer and 55 for colorectal can-

cer for both genders (Table 1 and 2).  

 

Worldwide, lung cancer is the most 

common diagnosed cancer with about 17 per-

cent of all cancers in men was lung cancer.11 

Several studies indicated that the incidence 

for lung cancer was higher in countries with 

very high Human Development Index (HDI) 

and economically developing countries.11,12 In 

Table 4, the lifetime cancer risk in Brunei was 

lower (1 in 22) than the lifetime risks found in 

the United Kingdom (1 in 13), the United 

States (1 in 14), but higher than Malaysia (1 

in 55) and Singapore (1 in 30). Smoking, pas-

sive smoking and air pollution have been 

found to increase the risk of lung cancer.13,14 

Tobacco control and early screening using low 

dose CT scan for those at higher risk have 

been found to reduce mortality due to lung 

cancer.15  

 

 Table 4 shows that Brunei recorded 

the highest lifetime risk for cervical cancer 
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the highest lifetime risk for cervical cancer 

among the countries. The lifetime risk was 

lower in the other high income countries and 

likely due to several reasons including the 

availability of organised national screening 

program in 1988 in the United Kingdom and 

introduction of the Papanicolaou test in the 

United States in the mid-20th century.16,17 

Human Papilloma Virus (HPV) was reported 

as one of the most important risk factors in 

the development of cervical cancer.18   

 

In Brunei, organised national cervical 

cancer screening programme was initiated in 

2011 and HPV vaccination has been provided 

free of charge to female adolescents in year 7 

of secondary school girls since 2012. Future 

studies will be useful to evaluate the impact 

of HPV vaccination on the trend of cervical 

cancer and to investigate possible risk factors 

which contributed to the higher lifetime risk 

of cervical cancer in Brunei, such as study on 

the impact of passive smoking19 in view of the 

high adult smoking prevalence in Brunei 

(36% in men and 4% in women).20  

 

The lifetime risk of breast cancer 

among Brunei women (Table 4) was lower 

than Singapore, the United Kingdom and the 

United States, but higher than Malaysia. 

Studies in the developed countries have 

found risk factors that contributed to the de-

velopment of breast cancer, these include 

genes, obesity, childbearing, breastfeeding, 

physical inactivity, diet, alcohol, smoking, and 

the use of hormonal replacement thera-

py.21,22,23 

 

For colorectal cancer, the lifetime 

risks (Table 4) for both genders in Brunei 

were lower than Singapore and the United 

Kingdom. In Brunei, highest proportion of col-

orectal cancer cases were diagnosed among 

the age group 55-59 for both men and wom-

en. For prostate cancer, the lifetime risk of 

developing cancer in Brunei is lower than 

United States and United Kingdom but higher 

than Singapore (Table 4). The incidence of 

prostate cancer for men in Brunei was highest 

among age groups 70 years and above (Table 

1).  

 

Westernized or fast food diet 

(inadequate fruits and vegetables intake, and 

over consumption of meat and/or processed 

meats) and physical inactivity have been 

found to contribute to the development of 

many common cancers including colorectal 

and prostate cancers.24,25,26,27 A recent nation-

al health survey found that a significant pro-

portion of adult Bruneians have obesity 

(28.2%), inadequate consumption of fruits 

and vegetable (91.7%), physical inactivity 

(25.3%) and were smoking (19.9%).20 If the 

risk factors (obesity, unhealthy diet and to-

bacco smoking) remain prevalent, cancer inci-

dences in Brunei are likely to increase over 

the next few years with ageing population un-

less effective intervention is implemented to 

reduce the risk factors.  

Table 4. Lifetime risks of common cancer in Brunei and in selected countries.  

Men lifetime risk of developing cancer Women lifetime risk of developing 
 cancer  Country  

Colorectal Lung Prostate Breast Colorectal Cervical 

Brunei 5.0% 
(1 in 20) 

4.5% 
(1 in 22) 

3.7% 
(1 in 27) 

6.3% 
(1 in 16) 

4.5% 
(1 in 22) 

1.8% 
(1 in 56) 

Malaysia7 1.8% 
(1 in 56) 

1.8% 
(1 in 55) 

0.9% 
(1 in 117) 

3.4% 
(1 in 30) 

1.3% 
(1 in 74) 

0.9% 
(1 in 116) 

Singapore8 3.9% 
(1 in 26) 

3.3% 
(1 in 30) 

3.1% 
(1 in 32) 

6.8% 
(1 in 15) 

2.8% 
(1 in 36) 

0.7% 
(1 in 137) 

UK9 7.3% 
(1 in 14) 

7.7% 
(1 in 13) 

13.7% 
(1 in 8) 

13.0% 
(1 in 8) 

5.5% 
(1 in 19) 

0.8% 
(1 in 133) 

USA10 4.5% 
(1 in 22) 

6.8% 
(1 in 15) 

11.6% 
(1 in 9) 

12.4% 
(1 in 8) 

4.2% 
(1 in 24) 

0.6% 
(1 in 161) 
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The availability of organized national 

health screening programme for targeted 

cancers has contributed to better pick up 

rates of cancer such as increase in the detec-

tion of ductal carcinoma in mammography28 

and early detection of colorectal cancer.29 In 

Brunei Darussalam, several cancer prevention 

and control initiatives have been rolled out, 

such as the national screening programme for 

cervical cancer, national vaccination pro-

gramme for HPV and Hepatitis B. Currently, 

colorectal and breast cancer screening are 

provided opportunistically in the healthcare 

institutions in Brunei, an organised national 

screening programme is recommended to 

enhance early detection and treatment of col-

orectal and breast cancer.  

 

Strength of the study  

De-identified data on malignant cancer from 

the population-based cancer registry were 

captured from various sources including clini-

cians, laboratory and death registry. All 

deaths in Brunei Darussalam are reported, 

with the causes of deaths recorded. Under the 

Births and Deaths Registration Act, not re-

porting any death is an offence, enforcement 

is feasible due to the small geographical size 

and population of the country. The introduc-

tion of electronic medical record system in 

Brunei Darussalam, Brunei Darussalam Health 

Information Management System (Bru-

HIMS), has allowed for electronic record of all 

registered patients encounters. In addition, 

the establishment of a national cancer centre, 

The Brunei Cancer Centre (TBCC), as the na-

tional referral centre for all malignant cancer 

cases have significantly improved cancer sur-

veillance and comprehensive coverage of the 

national cancer registry. 

 

 Primary tumours diagnosed in each 

individual were captured and recorded by the 

national cancer registry and thus reducing the 

possibility of overestimation of lifetime risk. 

In addition, reliable population census data 

was used as denominators for this study. The 

population-based cancer registry database 

has enabled analysis of cancer data by age 

groups and gender.  

 

The strengths of the AMP method are 

that it takes the competing risk of death into 

account and corrects for all the primary tu-

mours that arise in each individual. Therefore, 

unlike other methods, the AMP method tends 

to not overestimate lifetime risk for malignant 

cancers. 

 

Limitations  

The lifetime risk calculation was based on 

cross-sectional age-specific cancer incidence, 

deaths and the all-cause mortality rates in the 

particular year cohort. This is assuming that 

age-specific cancer rates and all-cause mor-

tality rates were stable over a long period of 

time. In addition, the time period and meth-

ods used in estimating lifetime risk from the 

other countries are not exactly the same as 

this study; hence direct comparison of figures 

should be interpreted with cautions. 

 

 The lifetime risk estimation method 

assumes that mortality rates due to conditions 

other than cancers are the same as those 

without cancer in the general population; and 

the risk of developing cancer is also the same 

in those who have never previously had can-

cer in the general population.4 Other risk fac-

tors e.g. smoking and other lifestyle factors 

are likely to affect the incidence rates of some 

cancers and the death rates due to non-

cancers such as cardiovascular diseases. 

 

 Lifetime cancer risk estimations in 

many developing countries are limited due to 

low screening rate, under diagnosis and re-

porting of cancers, which could contribute to 

underestimates of cancer incidence, particu-

larly in the less developed countries.30 

 

 

CONCLUSION 

The study revealed that the 1 in 4 Bruneians 
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(1 in 3 women or 1 in 4 men) was at risk of 

getting a type of malignant cancer during his 

or her lifetime. Estimates of lifetime risks of 

common cancers in Brunei Darussalam were 

relatively high and comparable with popula-

tions from industrialised countries. Cancer 

prevention and control initiatives should be 

strengthened in the areas of primary preven-

tion and screening for early detection and 

management. The finding is relevant to policy 

planners and also healthcare professionals 

working in primary and secondary care, in 

planning for prevention measures, health 

messages, and capacity building; and in iden-

tifying target age groups for preventive 

measures and adopting healthy lifestyle. 

Communicating lifetime risks should be done 

in layman terms so that both healthcare pro-

viders and the public can step up preventive 

measures to reduce cancer risks.  

 

 

ACKNOWLEDGEMENT 

The authors would like to express sincere ap-

preciation to staff from Brunei Darussalam 

Cancer Registry, Kartini Sokiaw, Khairil Si-

Ramlee and Norlelawati Abu Bakar, for their 

assistance in data collection for the study, 

and Dr Hai-Rim Shin from World Health Or-

ganisation Western Pacific Regional Office for 

her valuable input, to Dr Roslin Sharbawi 

from PAP Registry for her valuable input, and 

to student from Universiti Brunei Darussalam, 

Leong Theng Hao @ Ephraim Reyes Leong, 

for his assistance on data analysis during his 

internship in the Ministry of Health, Brunei 

Darussalam. 

 

 

DISCLOSURE 

All authors have contributed to the manu-

script equally. None of the authors have di-

rect or financial conflicts of interest with this 

paper and material contained herein. 

 

 

REFERENCES 

1: Brunei Darussalam Ministry of Health. Health 

Information Booklet 2016. Available at: http://

www.moh.gov.bn/Downloadables/Health%

20Information%20Booklet%202016%20

(21st%20Edition%20Revision%202).pdf. Ac-

cessed on 26 February 2018. 

2: Yabroff KR, Lund J, Kepka D, Mariotto A. Eco-

nomic burden of cancer in the United States: 

estimates, projections, and future research. 

Cancer Epidemiology and Prevention Bi-

omarkers. 2011 Oct 1;20(10):2006-14. Availa-

ble at: https://www.ncbi.nlm.nih.gov/pmc/

articles/PMC3191884/. Accessed on 26 May 

2018. 

3: Brunei Darussalam Cancer Registry (BDCR). 

Brunei Darussalam cancer trends 2004-2013. 

BDCR Training Workshop on 26 Jan 2016. 

Available at: http://www.moh.gov.bn/Shared%

20Documents/WCD2014%20for%20Health%

20Professionals/BDCR%20cancer%20trends%

202004-2013%20Jan2016.pdf. Accessed on 26 

March 2018. 

4: Sasieni PD, Shelton J, Ormiston-Smith N, 

Thomson CS, Silcocks PB. What is the lifetime 

risk of developing cancer?: the effect of adjust-

ing for multiple primaries. British journal of 

cancer. 2011 Jul;105(3):460. Available at 

https://www.ncbi.nlm.nih.gov/pmc/articles/

PMC3172907/. Accessed on 26 Feb 2018. 

5: Ahmad AS, Ormiston-Smith N, Sasieni PD. 

Trends in the lifetime risk of developing cancer 

in Great Britain: comparison of risk for those 

born from 1930 to 1960. British journal of can-

cer. 2015 Mar;112(5):943. Available at https://

www.ncbi.nlm.nih.gov/pmc/articles/

PMC4453943/. Accessed on 26 March 2018. 

6: Cancer Research UK. Our calculations ex-

plained. 2015. Available at:  http://

www.cancerresearchUK.org/health-

professional/cancer-statistics/cancer-stats-

explained/our-calculations-explained#heading-

Eight. Accessed on 26 February 2018. 

7: Malaysia National Cancer Institute. Ministry of 

Health Malaysia. Malaysian National Cancer 

Registry Report 2007 – 2011: based on data 

for the period of 1st January 2007 to 31st De-

cember 2011. 2015. Available at: https://

www.crc.gov.my/wp-content/uploads/

documents/report/MNCRRrepor2007-2011.pdf. 

Accessed on the 15 March 2018. 

8: Singapore Cancer Registry. Annual Registry 

ONG et al. Brunei Int Med J. 2018;14:99 

http://www.moh.gov.bn/Downloadables/Health%20Information%20Booklet%202016%20(21st%20Edition%20Revision%202).pdf
http://www.moh.gov.bn/Downloadables/Health%20Information%20Booklet%202016%20(21st%20Edition%20Revision%202).pdf
http://www.moh.gov.bn/Downloadables/Health%20Information%20Booklet%202016%20(21st%20Edition%20Revision%202).pdf
http://www.moh.gov.bn/Downloadables/Health%20Information%20Booklet%202016%20(21st%20Edition%20Revision%202).pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3191884/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3191884/
http://www.moh.gov.bn/Shared%20Documents/WCD2014%20for%20Health%20Professionals/BDCR%20cancer%20trends%202004-2013%20Jan2016.pdf
http://www.moh.gov.bn/Shared%20Documents/WCD2014%20for%20Health%20Professionals/BDCR%20cancer%20trends%202004-2013%20Jan2016.pdf
http://www.moh.gov.bn/Shared%20Documents/WCD2014%20for%20Health%20Professionals/BDCR%20cancer%20trends%202004-2013%20Jan2016.pdf
http://www.moh.gov.bn/Shared%20Documents/WCD2014%20for%20Health%20Professionals/BDCR%20cancer%20trends%202004-2013%20Jan2016.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3172907/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3172907/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4453943/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4453943/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4453943/
http://www.cancerresearchUK.org/health-professional/cancer-statistics/cancer-stats-explained/our-calculations-explained#heading-Eight
http://www.cancerresearchUK.org/health-professional/cancer-statistics/cancer-stats-explained/our-calculations-explained#heading-Eight
http://www.cancerresearchUK.org/health-professional/cancer-statistics/cancer-stats-explained/our-calculations-explained#heading-Eight
http://www.cancerresearchUK.org/health-professional/cancer-statistics/cancer-stats-explained/our-calculations-explained#heading-Eight
http://www.cancerresearchUK.org/health-professional/cancer-statistics/cancer-stats-explained/our-calculations-explained#heading-Eight
https://www.crc.gov.my/wp-content/uploads/documents/report/MNCRRrepor2007-2011.pdf
https://www.crc.gov.my/wp-content/uploads/documents/report/MNCRRrepor2007-2011.pdf
https://www.crc.gov.my/wp-content/uploads/documents/report/MNCRRrepor2007-2011.pdf


Report: Trends in Cancer Incidence in Singa-

pore 2010-2014. 2016. Available at:  https://

www.nrdo.gov.sg/docs/librariesprovider3/

default-documentlibrary/cancer-trends-report-

2010---2014_web.pdf?sfvrsn=0. Accessed on 

30 April 2018. 

9: Cancer Research UK. Lifetime risk of cancer. 

2016 Available at: http://

www.cancerresearchUK.org/health-

professional/cancer-statistics/risk/lifetime-risk. 

Accessed 24 April 2018. 

10: American Cancer Society. Lifetime risk of devel-

oping or dying from cancer. 2018 Available at 

https://www.cancer.org/cancer/cancer-basics/

lifetime-probability-of-developing-or-dying-

from-cancer.html. Accessed on the 1 March 

2018. 

11: Cheng TY, Cramb SM, Baade PD, Youlden DR, 

Nwogu C, Reid ME. The international epidemiol-

ogy of lung cancer: latest trends, disparities, 

and tumor characteristics. Journal of Thoracic 

Oncology. 2016 Oct; 11(10):1653-71. Available 

at https://www.ncbi.nlm.nih.gov/pmc/articles/

PMC5512876/. Accessed on 24 April 2018. 

12: Didkowska J, Wojciechowska U, Mańczuk M, 

Łobaszewski J. Lung cancer epidemiology: con-

temporary and future challenges worldwide. 

Annals of Translational Medicine. 2016 Apr 4

(8):150. Available at https://

www.ncbi.nlm.nih.gov/pmc/articles/

PMC4860480/. Accessed on 1 Mar 2018. 

13: Kim CH, Lee YC, Hung RJ, McNallan SR, Cote 

ML, Lim WY, et al. Exposure to secondhand 

tobacco smoke and lung cancer by histological 

type: a pooled analysis of the International 

Lung Cancer Consortium (ILCCO). International 

journal of cancer. 2014 Oct 15;135(8):1918-

30. Available at https://www.ncbi.nlm.nih.gov/

pmc/articles/PMC4126868/. Accessed on 4 

March 2018. 

14: Chen G, Wan X, Yang G, Zou X. Traffic‐related 

air pollution and lung cancer: A meta‐analysis. 

Thoracic cancer. 2015 May 1;6(3):307-18. 

Available at https://www.ncbi.nlm.nih.gov/

pmc/articles/PMC4448375/. Accessed on 4 

March 2018. 

15: Midthun DE. Early detection of lung cancer. 

F1000Research. 2016;5:F1000 Faculty Rev-

739. doi:10.12688/f1000research.7313.1. 

Available at https://www.ncbi.nlm.nih.gov/

pmc/articles/PMC4847569/. Accessed on 3 April 

2018. 

16: Saslow D, Solomon D, Lawson HW, Killackey M, 

Kulasingam SL, Cain J, et al. American Cancer 

Society, American Society for Colposcopy and 

Cervical Pathology, and American Society for 

Clinical Pathology Screening Guidelines for the 

Prevention and Early Detection of Cervical Can-

cer. CA: a cancer journal for clinicians. 2012 

May 1;62(3):147-72. Available at https://

www.ncbi.nlm.nih.gov/pmc/articles/

PMC3801360/. Accessed on 18 March 2018. 

17: Sasieni P, Adams J, Cuzick J. Benefit of cervical 

screening at different ages: evidence from the 

UK audit of screening histories. British Journal 

of Cancer. 2003;89(1):88-93. Available at 

https://www.ncbi.nlm.nih.gov/pmc/articles/

PMC2394236/. Accessed on 18 March 2018. 

18: Cogliano V, Baan R, Straif K, Grosse Y, Secre-

tan B, El Ghissassi F. Carcinogenicity of human 

papillomaviruses. Lancet Oncology. 2005 Apr 

1;6 (4):204. Available at https://

www.thelancet.com/journals/lanonc/article/

PIIS1470-2045(05)70086-3/fulltext. Accessed 

on 18 March 2018. 

19: González A, Colin D, Franceschi S, Goodill A, 

Green J, Peto J, et al. Carcinoma of the cervix 

and tobacco smoking: collaborative reanalysis 

of individual data on 13,541 women with carci-

noma of the cervix and 23,017 women without 

carcinoma of the cervix from 23 epidemiological 

studies. Int. J. Cancer. 2006 Mar; 118(6):1481-

95. Available at https://onlinelibrary.wiley.com/

doi/full/10.1002/ijc.21493. Accessed on 9 

March 2018. 

20: Ong SK, Lai DT, Wong JY, Si-Ramlee KA, Razak 

LA, Kassim N, et al. Cross-sectional STEPwise 

approach to surveillance (STEPS) population 

survey of Noncommunicable Diseases (NCDs) 

and risk factors in Brunei Darussalam 2016. 

Asia Pacific Journal of Public Health. 2017 Nov; 

29(8):635-48.  

21: Collaborative Group on Hormonal Factors in 

Breast Cancer. Breast cancer and breastfeed-

ing: collaborative reanalysis of individual data 

from 47 epidemiological studies in 30 countries, 

including 50302 women with breast cancer and 

96973 women without the disease. The Lancet. 

2002 Jul; 360(9328):187–95. Available at 

https://www.thelancet.com/journals/lancet/

article/PIIS0140-6736(02)09454-0/fulltext. 

Accessed on 3 April 2018. 

22: Maas P, Barrdahl M, Joshi AD, Auer PL, Gaudet 

M, Milne R, et al. Breast cancer risk from modi-

fiable and nonmodifiable risk factors among 

ONG et al. Brunei Int Med J. 2018;14:100 

https://www.nrdo.gov.sg/docs/librariesprovider3/default-documentlibrary/cancer-trends-report-2010---2014_web.pdf?sfvrsn=0
https://www.nrdo.gov.sg/docs/librariesprovider3/default-documentlibrary/cancer-trends-report-2010---2014_web.pdf?sfvrsn=0
https://www.nrdo.gov.sg/docs/librariesprovider3/default-documentlibrary/cancer-trends-report-2010---2014_web.pdf?sfvrsn=0
https://www.nrdo.gov.sg/docs/librariesprovider3/default-documentlibrary/cancer-trends-report-2010---2014_web.pdf?sfvrsn=0
http://www.cancerresearchUK.org/health-professional/cancer-statistics/risk/lifetime-risk
http://www.cancerresearchUK.org/health-professional/cancer-statistics/risk/lifetime-risk
http://www.cancerresearchUK.org/health-professional/cancer-statistics/risk/lifetime-risk
https://www.cancer.org/cancer/cancer-basics/lifetime-probability-of-developing-or-dying-from-cancer.html
https://www.cancer.org/cancer/cancer-basics/lifetime-probability-of-developing-or-dying-from-cancer.html
https://www.cancer.org/cancer/cancer-basics/lifetime-probability-of-developing-or-dying-from-cancer.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5512876/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5512876/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4860480/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4860480/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4860480/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4126868/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4126868/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4448375/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4448375/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4847569/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4847569/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3801360/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3801360/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3801360/
https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(05)70086-3/fulltext
https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(05)70086-3/fulltext
https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(05)70086-3/fulltext
https://onlinelibrary.wiley.com/doi/full/10.1002/ijc.21493
https://onlinelibrary.wiley.com/doi/full/10.1002/ijc.21493
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(02)09454-0/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(02)09454-0/fulltext


white women in the United States. JAMA Oncol. 

2016 Oct 1; 2(10): 1295–302. Available at 

https://www.ncbi.nlm.nih.gov/pmc/articles/

PMC5719876/. Accessed on 25 March 2018. 

23: Macciò, A and Madeddu, C. Obesity, inflamma-

tion, and postmenopausal breast cancer: thera-

peutic implications. The Scientific World Jour-

nal. 2011 Oct; 11: 2020–36. Available at 

https://www.ncbi.nlm.nih.gov/pmc/articles/

PMC3217612/. Accessed on 3 March 2018.  

24: Subahir MN, Shah SA, Zainuddin ZM. Risk fac-

tors for prostate cancer in Universiti Kebang-

saan Malaysia Medical Centre: a case-control 

study. Asian Pac J Cancer Prev. 2009; 10

(6):1015-20. Available at http://

journal.waocp.org/?

sid=Entrez:PubMed&id=pmid:20192575&key=2

009.10.6.1015. Accessed on 18 March 2018. 

25: Zhang X, Zhou G, Sun B, Zhao G, Liu D, Sun J. 

et al. Impact of obesity upon prostate cancer-

associated mortality: a meta-analysis of 17 

cohort studies. Oncology Letters. 2015 Mar; 9

(3):1307-12. Available at https://

www.ncbi.nlm.nih.gov/pmc/articles/

PMC4315023/. Accessed on 4 March 2018. 

26: Yee YK, Tan VP, Chan P, Hung IF, Pang R, 

Wong BC. Epidemiology of colorectal cancer in 

Asia. Journal of Gastroenterology and Hepatolo-

gy. 2009 Dec; 24(12):1810-6. Available at 

https://onlinelibrary.wiley.com/doi/

full/10.1111/j.1440-1746.2009.06138.x. Ac-

cessed on 18 March 2018. 

27: Lucas C, Barnich N, Nguyen HT. Microbiota, 

inflammation and colorectal cancer. Interna-

tional Journal of Molecular Sciences. 2017 Jun;  

18(6):1310. Available at http://

www.mdpi.com/1422-0067/18/6/1310/htm. 

Accessed on 3 April 2018. 

28: Feig SA. Ductal carcinoma in situ. Implications 

for screening mammography. Radiologic Clinics 

of North America. 2000 Jul; 38(4):653-68. 

29: Schreuders EH, Ruco A, Rabeneck L, Schoen 

RE, Sung JJY, Young GP et al. Colorectal cancer 

screening: a global overview of existing pro-

grammes. Gut 2015;64:1637-1649. Available 

at https://gut.bmj.com/

content/64/10/1637.long. Accessed on 4 April 

2018. 

30: Jemal A, Center MM, DeSantis C, Ward EM. 

Global patterns of cancer incidence and mortali-

ty rates and trends. Cancer Epidemiology and 

Prevention Biomarkers. 2010 Aug; 19(8):1893-

907. Available at http://cebp.aacrjournals.org/

content/19/8/1893.long. Accessed on 25 March 

2018.  

ONG et al. Brunei Int Med J. 2018;14:101 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5719876/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5719876/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3217612/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3217612/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4315023/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4315023/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4315023/
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1440-1746.2009.06138.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1440-1746.2009.06138.x
http://www.mdpi.com/1422-0067/18/6/1310/htm
http://www.mdpi.com/1422-0067/18/6/1310/htm
https://gut.bmj.com/content/64/10/1637.long
https://gut.bmj.com/content/64/10/1637.long
http://cebp.aacrjournals.org/content/19/8/1893.long
http://cebp.aacrjournals.org/content/19/8/1893.long

