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Colorectal cancer screening: Barriers to the faecal occult blood test
(FOBT) and colonoscopy in Singapore

Abstract
Introduction: This study aims to identify the barriers to adopting faecal occult blood test (FOBT) and
colonoscopy as colorectal cancer (CRC) screening methods among the eligible target population of
Singapore. Materials and methods: This study was previously part of a randomised controlled trial reported
elsewhere. Data was collected from Singapore residents aged 50 and above, via a household sample survey.
The study recruited subjects who were aware of CRC screening methods, and interviewed them about the
barriers to screening that they faced. Collected results on barriers to each screening method were analysed
separately. Results: Out of the 343 subjects, 85 (24.8%) recruited knew about FOBT and/or colonoscopy.
Most of the respondents (48.9%) cited not having symptoms as the reason for not using the FOBT. This is
followed by inconvenience (31.1%), not having any family history of colon cancer (28.9%), lack of time
(28.9%) and lack of reminders/recommendation (28.9%). Of the respondents who indicated not choosing
colonoscopy as a screening method, more than one-half (54.8%) identified not having any symptoms as the
main barrier for them, followed by not having any family history (38.7%) and having a healthy/low-risk
lifestyle (29.0%). There was no difference between the reported barriers to each of the screening methods and
the respondents' dwelling types. Conclusions: Lack of knowledge, particularly the misconceptions of not
having symptoms and being healthy, were identified as the main barriers to FOBT and colonoscopy as
screening methods. Interventions to increase the uptake of CRC screening in this population should be
tailored to address this misconception.
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OF SINGAPORE HEALTHCARE
PROCEEDINGS

Introduction

Colorectal cancer (CRC) is the second leading cause of can-
cer death.1 From 2009 to 2013, about 14.6% of the most 
frequent cancer deaths in Singapore were caused by CRC.1 
Several research studies show that screening for CRC, which 
results in early detection, can reduce mortality rates from 
33% to 15%.2,3

The Clinical Practice Guidelines on Cancer Screening by 
the Ministry of Health Singapore (2010) recommends that 
for average-risk individuals, screening for CRC should begin 
at the age of 50, with the faecal occult blood test (FOBT) 
being the choice for population-based annual screening, with 
a colonoscopy performed once every 10 years.4,5 Even 
though Singapore’s cancer screening guidelines have been 
established since 2003,4 it was only in early 2011 that the 
Singapore government launched a nationwide CRC screen-
ing programme encouraging Singaporeans to screen for CRC 

using FOBT (also known as the faecal immunochemical test, 
FIT).6 The Singapore National Health Survey 20107 also 
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shows this lack of awareness of the importance of CRC 
screening. Findings showed that only 27.8% of Singaporeans 
who are 50–69 years old had the FOBT performed at least 
once, and only 14.2% of Singaporeans of that same age 
group had undergone screening by colonoscopy or sigmoi-
doscopy at least once in their lifetime.7 These low rates of 
CRC screening were worrisome, because they showed that 
Singapore residents were either sceptical or unaware of the 
importance of screening for the most commonly diagnosed 
cancer in this country.

There are a limited number of studies that were con-
ducted in Singapore that investigate the barriers to CRC 
screening among local residents. In particular, there are no 
local studies that we are aware of, which have been con-
ducted to specifically examine the barriers among eligible 
Singapore residents who were aware of CRC screening 
methods. This is a population that should be undergoing 
regular screening, yet most are not doing so. It is important 
to determine the reasons for their resistance towards regu-
lar screening, because they represent a unique target popu-
lation that may require a different approach to push them to 
get screened. Other countries have shown that poor aware-
ness of CRC and its screening programmes, the characteris-
tics of the screening test, a lack of time, a lack of financial 
support, the fear of pain, embarrassment and bowel prepa-
ration were some of the barriers to undergoing CRC screen-
ing that were identified.2,8–10

This study aims to identify the barriers of CRC screen-
ing modalities (FOBT and colonoscopy) among Singapore 
residents aged 50 and older who are aware of CRC screen-
ing modalities. This study was part of a larger randomised 
controlled trial (RCT) reported elsewhere11 on the effect 
of test-kit provision, and individual and family education on 
the uptake rates of FOBT in Singapore. Our study revealed 
that when FOBT kits were mailed to residential homes of 
eligible residents, only 26.0% responded by sending back 
the completed FOBT.11 Identifying barriers and subse-
quently implementing targeted efforts to overcome the 
barriers to CRC screening will guide planning strategies to 
increase the uptake of screening, and reduce the incidence 
of CRC.

Materials and methods

Details of the RCT were previously published.11 Briefly, the 
target population was Singaporeans and permanent residents 
(PR) aged 50 and older. The study was conducted via a 
household sample survey, with face-to-face interviews by 
trained interviewers. The face-to-face interviews were con-
ducted based on a list of addresses assigned to the interview-
ers. If they failed to meet the potential participants on the 
first visit, they revisited the household at least twice more, 
and at a different time and day. A detailed methodology can 
be found in the previous publication.11 The interviews were 
conducted in English and Mandarin.

A customised sample of 2100 dwelling units with at least 
one Singapore resident aged ⩾ 50 years old was obtained 
from the Singapore Department of Statistics. The sample 
was selected across 27 residential areas in Singapore, using 

a 2-stage, proportional-to-size cluster design.12 Based on 
the Kish method,13 one eligible subject per dwelling unit 
was selected randomly to participate in the survey. The 
study was conducted between May 2012 and May 2013. 
Informed consent was obtained from the subjects. Ethics 
approval was obtained from the SingHealth Institutional 
Review Board.

The eligibility criteria for this study were Singaporeans or 
PR aged ⩾ 50 years who:

•• Had not undergone FOBT screening in the past 12 
months;

•• Had not undergone screening colonoscopy in the last 
10 years;

•• Had no history of any other cancers;
•• Had no first-degree family members with history of 

any cancer;
•• Did not have a personal history of surgery or medical 

treatment for bowel- or colorectal-related disease; 
and

•• Were aware of the methods for CRC screening.

Subjects categorised as those who were aware of CRC 
screening methods were those who correctly answered 
the question: ‘What methods of colorectal cancer screen-
ing are you aware of?’ Based on the screening method that 
subjects identified, they were then asked what acted as bar-
riers to screening, for them. The barriers assessment was 
conducted before any education package was administered 
to them, if required (from the previous RCT11). Subjects 
who returned surveys with missing responses were 
excluded from the analysis.

The barriers assessment questionnaires were adapted 
based on a set of known barriers14,15 with open-ended 
questions and refinement based on our study aims. There 
were three domains of barriers assessed: financial, social 
and lack of knowledge. The questionnaire (Appendix 1) 
was pre-tested for face validity during the pilot study. The 
primary outcome measure in this study was the barriers 
assessment of FOBT and colonoscopy among the eligible 
individuals who knew about FOBT or colonoscopy (or 
both) in Singapore. The study also compared what the 
different household types identified as barriers to screen-
ing, as a proxy measure of socioeconomic status in 
Singapore.

The study used descriptive statistics to summarise baseline 
demographics and characteristics of subjects. Households 
were grouped into two categories:

1.	 The 4-room Housing and Development Board (HDB) 
flats; and

2.	 The 5-room HDB flats, executive HDB flats and pri-
vate housing such as condominiums, landed proper-
ties and private flats.

HDB flats constitute Singapore’s public housing solution, 
built by the Singapore government. With HDB flats, the 
units with more rooms or larger floor space have a higher 
market value. The barriers were summarised according to 
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the screening modality and the two categories of dwelling 
types. Comparison of various barriers between the two 
groups of dwelling types was carried out with the Chi-
square test or Fisher’s exact test, where appropriate. No 
adjustments for multiple comparisons were made. Statistical 
analyses were performed using Stata version 12 (Stata 
Corp, College Station, TX, USA). A 2-sided p-value (p < 
0.05) was used to define statistical significance. Responses in 
the open-ended questions were reported as descriptive 
statements.

Results

There were 343 out of 459 subjects (74.7%) who were eligi-
ble, contactable and who completed the study. Of the 343 
consenting respondents, 85 (24.8%) were aware of either 
FOBT or colonoscopy as a CRC screening method. Of these 
85 subjects, 19 (22.4%) were aware of FOBT, 38 (44.7%) 
were aware of colonoscopy and 28 (32.9%) were aware of 
both FOBT and colonoscopy. The median age was 59 years 
(age range: 50 to 78 years). There were 48.2% male respond-
ents. The majority of our study population was Chinese 
(85.9%), had at least a secondary-level education (76.5%) and 
were married (78.8%); 60.0% resided in 4-room HDB flats or 
smaller dwellings. The demographic details of these 85 sub-
jects are listed in Table 1.

Barriers assessment of the FOBT

Of the 47 subjects who knew of FOBT, 45 (95.7%) had 
completed the FOBT barriers assessment (Table 2); 
44.5% of the subjects had obtained information about 
FOBT from television (TV) advertisements. Barriers that 
were related to social reasons and the lack of knowledge 
were more commonly reported than barriers related to 
financial reasons. There were 22 subjects (48.9%) who 
reported not having symptoms of illness as a top barrier; 
31.1% of respondents cited inconvenience (social), 
28.9% cited not having a family history of CRC (lack of 
knowledge), 28.9% cited a lack of time (social) and 
another 28.9% cited lack of reminders/recommendation 
(social).

In comparison, < 10% of respondents cited finance/
cost as a barrier. For 11 subjects (24.4%) the barriers to 
screening were not listed in the questionnaire, while seven 
subjects indicated they ‘did not think it (FOBT) was a need’ 
or that it was unnecessary, because their previous test 
results were negative for CRC. Two subjects found the 
performance of the test uncomfortable, one cited misgiv-
ings about Singapore’s existing healthcare system, and one 
suffered from constipation and would forget to perform 
the FOBT. In general, the barriers to screening did not  
differ significantly between the two categories of 
respondents.

Barriers assessment of colonoscopy

Of the 66 subjects who knew of colonoscopy, 62 (93.9%) 
completed the barriers assessment for colonoscopy (Table 

3): 28.8% of the subjects obtained information about colo-
noscopy from a relative or friend, and 24.2% from TV 
advertisements. Like the cited barriers of FOBT screening, 
the more commonly reported barriers of colonoscopy 
were those related to lack of knowledge and social reasons, 
rather than financial reasons. More than one-half of the 
respondents (54.8%) cited reasons related to lack of knowl-
edge. There were 38.7% of the respondents who cited not 
having a family history of cancer or CRC as a barrier, and 
29.0% who defined themselves as ‘healthy’ or who lived 
‘low-risk’ lifestyles, and felt screening was not necessary for 
them (Table 3).

Under social aspects, 17 subjects (27.4%) indicated 
colonoscopy was inconvenient, 14 subjects (22.6%) indi-
cated they lacked time to undergo a colonoscopy, while 10 
subjects (16.1%) stated that a lack of reminders or recom-
mendations were among the barriers to undergoing colo-
noscopy as a screening method. Under financial reasons, 
the cost of colonoscopy was a barrier to nine subjects 
(14.5%). Out of 62 subjects, 13 (21.0%) also identified 
other barriers besides those listed in the questionnaire. Of 
these 13 subjects, 10 perceived themselves as healthy 

Table 1.  Demographics of subjects who knew about the methods 
of colorectal cancer screening.

Variable n %

Total 85 100
Age (years)  
  Median (range) 59 (50–78)
Gender  
  Male 41 48.2
  Female 44 51.8
Ethnicity  
  Chinese 73 85.9
  Malay 5 5.9
  Indian 3 3.5
  Others 4 4.7
Education level  
  No education 2 2.4
  Primary 18 21.2
  Secondary 42 49.4
  Tertiary and higher 23 27.1
Marital status  
  Single 3 3.5
  Currently married 67 78.8
  Widowed 7 8.2
  Divorced or separated 8 9.4
Dwelling type  
  HDB 1- or 2-room 5 5.9
  HDB 3-room 17 20.0
  HDB 4-room 29 34.1
  HDB 5-room and executive flats 26 30.6
  Condominiums and private houses 8 9.4
Method of CRC screening subject was aware
  FOBT 19 22.4
  Colonoscopy 38 44.7
  FOBT and colonoscopy 28 32.9

CRC: colorectal cancer; FOBT: faecal occult blood test; HDB: Housing and 
Development Board of Singapore.
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Table 2.  Barriers to undertaking FOBT annually, stratified by dwelling type.

FOBT barriers
 

Total (%)
(n = 45)

Dwelling type p-valuea

HDB ⩽ 4-room
n (%) (Total of 24 people)

HDB ⩾ 5-room
n (%) (Total of 21 people)  

Financial  
  Cost of test 4 (8.9) 1 (4.2) 3 (14.3) 0.326
  Transportation cost 1 (2.2) 0 1 (4.8) 0.467
  Cost of further testing/future medical treatment 4 (8.9) 1 (4.2) 3 (14.3) 0.326
Social  
  Lack of time 13 (28.9) 6 (25.0) 7 (33.3) 0.538
  Inconvenience 14 (31.1) 5 (20.8) 9 (42.9) 0.111
  Lack of reminders or recommendation 13 (28.9) 7 (29.2) 6 (28.6) 0.965
  Faecal aversion (unhygienic) 3 (6.7) 2 (8.3) 1 (4.8) 1.000
  Fatalistic attitude 5 (11.1) 4 (16.7) 1 (4.8) 0.352
  Fear of diagnosis 5 (11.1) 4 (16.7) 1 (4.8) 0.352
Lack of knowledge  
  No family history 13 (28.9) 5 (20.8) 8 (38.1) 0.202
  No symptoms 22 (48.9) 13 (54.2) 9 (42.9) 0.449
  Low risk lifestyle, defining themselves as healthy 5 (11.1) 4 (16.7) 1 (4.8) 0.352
  Unclear or not sure how to use it 5 (11.1) 1 (4.8) 4 (19.1) 0.169
  Doubt the outcome of screening 3 (6.7) 2 (8.3) 1 (4.8) 1.000
Others 11 (24.4) 5 (20.8) 6 (28.6) 0.547

aBased on Chi-square or Fisher’s exact test, where appropriate.
FOBT: faecal occult blood test; HDB; Housing and Development Board (of Singapore).

Table 3.  Barriers to undertaking colonoscopy once every 10 years, stratified by group of dwelling type.

Colonoscopy barriers Total (%)
(n = 62)

Dwelling types p-valuea

HDB ⩽ 4-room
n (%) (total of 37 people)

HDB ⩾ 5-room
n (%) (total of 25 people)   

Financial  
  Cost of test 9 (14.5) 4 (10.8) 5 (20.0) 0.465
  Transportation cost 3 (4.8) 2 (5.4) 1 (4.0) 1.000
  Cost of further testing/future medical treatment 3 (4.8) 1 (2.7) 2 (8.0) 0.560
Social  
  Lack of time 14 (22.6) 6 (16.2) 8 (32.0) 0.145
  Inconvenience 17 (27.4) 9 (24.3) 8 (32.0) 0.506
  Lack of reminders/recommendation 10 (16.1) 6 (16.2) 4 (16.0) 0.982
  Fatalistic attitude 4 (6.5) 4 (10.8) 0 0.141
  Fear of diagnosis 4 (6.5) 4 (10.8) 0 0.141
  Discomfort of test 5 (8.1) 4 (10.8) 1 (4.0) 0.640
  Embarrassment during testing 2 (3.2) 1 (2.7) 1 (4.0) 1.000
  Fear of test (pain, complications, worry) 6 (9.7) 3 (8.1) 3 (12.0) 0.678
Lack of knowledge  
  No family history 24 (38.7) 15 (40.5) 9 (36.0) 0.719
  No symptoms 34 (54.8) 23 (62.2) 11 (44.0) 0.159
  Low-risk lifestyle, defining themselves as healthy 18 (29.0) 11 (29.7) 7 (28.0) 0.883
  Doubt the outcome of screening 4 (6.5) 2 (5.4) 2 (8.0) 1.000
Others 13 (21.0) 9 (24.3) 4 (16.0) 0.534

aBased on Chi-square or Fisher’s exact test, where appropriate.
HDB: Housing and Development Board (of Singapore).

individuals and did not foresee themselves being diagnosed 
with CRC in the future; therefore, they ‘did not see a need’ 
to undergo colonoscopy. The remaining three subjects had 
concerns such as the language barrier, held doubts about 

the efficacy of modern medicine in treating CRC, or simply 
‘did not think of screening for CRC’. None of the barriers 
cited were significantly different between the two catego-
ries of dwelling types.
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Discussion

The lack of awareness of CRC screening is the main reason 
subjects in this study chose not to undergo FOBT screening 
or a colonoscopy. This is consistent with other limited studies 
performed in Singapore16,17 and overseas,8,9 where most of 
the subjects said they were not likely to go for a colonoscopy 
or FOBT screening, because they did not have any symptoms. 
They did not understand the importance of screening for 
early detection and prevention of CRC, especially when there 
were no symptoms present. Instead, these study subjects 
believed that to be diagnosed with CRC, one would need to 
have obvious symptoms.

Unfortunately, many people with CRC experience no symp-
toms at all at the early stages.18 Early detection of CRC does not 
only lead to better treatment outcomes, but also overall survival 
rates.19 In the assessment of barriers to FOBT and colonoscopy, 
another barrier that was commonly observed was having no 
family history. If their family or relatives do not have a history of 
CRC, many tend to think they would not be susceptible to the 
disease. This misconception is prevalent not only in Singapore, 
but also in other countries, such as the USA.20

A study in Virginia20 revealed that focus group partici-
pants of all social backgrounds stated that an absence of 
symptoms and not having a family history of CRC were the 
reasons that they felt they did not need to be screened. In 
the assessment of barriers to colonoscopy, the misconcep-
tion about being healthy (i.e. living a ‘low-risk’ lifestyle) was 
also one of the main barriers to screening that was observed. 
Because the definition of being healthy varies from individ-
ual to individual, this did not automatically exclude them 
from being susceptible to CRC. Studies from other coun-
tries also found similar results.21–25 This further suggested 
that the institutions responsible for conducting CRC screen-
ing programmes should include detailed strategies to dispel 
these misconceptions. The lack of knowledge about the 
methods of CRC screening should be addressed explicitly 
and thoroughly by the government and the healthcare-
related sector. Most importantly, the medium of language 
used to educate the public about CRC should include dia-
lects, because the majority of our target population for 
screening have limited education.

Besides the lack of knowledge and awareness of the dis-
ease, social factors such as the inconvenience of an FOBT 
screening or a colonoscopy was one of the main barriers 
stated. Foo et al.15 found that after educating study partici-
pants on both the FOBT and colonoscopy, inconvenience was 
observed to be less of a concern in going for a FOBT screen-
ing. In our study, more subjects stated there was an inconven-
ience in having to perform the FOBT, rather than for the 
colonoscopy. If we can effectively communicate the ease and 
convenience of undertaking the FOBT to the target popula-
tion, we would likely be able to significantly reduce the incon-
venience barrier, as was seen in Foo et al.15

The other reported social barriers such as the lack of time, 
lack of reminders and lack of recommendations occurred 
more frequently in the assessment of FOBT barriers than the 
colonoscopy barriers. Many studies show that the lack of phy-
sician reminders or recommendations was the topmost bar-
riers reported.2,9,10,15,20,24,26 In the Asian context, general 
practitioners (GP) are highly regarded by patients, whom 

generally tend to be more compliant and receptive to their 
medical advice, especially among the older generation of 
Singaporeans.27,28 In that case, the physician’s recommenda-
tion is important in helping to increase the uptake of CRC 
screening. In Hong Kong, the Sung et al. study29 found that the 
role of the physician’s recommendation in the uptake of a 
screening test was significant. The study cited a 23-fold 
increase in the likelihood of the patient undergoing CRC 
screening when it was recommended by a family physician. To 
achieve a considerable rate of CRC screening, the medical 
community in Singapore would need to be pro-active in rec-
ommending FOBT or colonoscopy to their patients who are 
eligible for screening.

There were several limitations in our study. First, the 
number of subjects who knew of CRC screening methods 
was small, because a large proportion of the recruited sub-
jects who were aware of, but unable to describe FOBT and/
or colonoscopy were excluded from the interview. In such a 
context, the barriers that were observed cannot be general-
ised to the eligible Singaporean population who were aware 
of CRC screening. Secondly, we did not find a significant dif-
ference in the barriers to having their screening tests, when 
the two subject groups were compared. This is probably 
because of the small number of respondents for each barrier 
type, and of each group comprising the dwelling types that 
we studied.

In conclusion, the lack of knowledge, especially in the areas 
of the misconception of being healthy and not having symp-
toms, were identified as the main barriers to CRC screening 
among the population of Singapore. Future CRC screening 
programmes that are disseminated to the public should high-
light such discrepancies.
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Appendix 1

Colorectal cancer Screening Barriers Assessment Questionnaire for Faecal Occult Blood Test (FOBT).
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Appendix 2

Colorectal cancer (CRC) Screening Barriers Assessment Questionnaire for colonoscopy.
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