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Abstract
Introduction: Singapore is the fi rst Asian country to establish a nationwide breast 

screening programme, but our breast cancer screening uptake lags behind the Western 
countries. This survey focused on the subject of screening mammography, to assess the 
reasons for non-attendance and explore ways to improve our screening uptake. Materials 
and Methods: Females ≥21 years old were approached at primary healthcare clinics to 
participate in this survey, which questioned their knowledge, perception and expectations 
of breast screening. Results: There were 1011 respondents. Of the 740 respondents ≥40 years 
old, 332 respondents (45.5%) went for regular mammogram screening. Women who had 
lower household incomes [<$2000 (OR 0.49; 95% CI, 0.28 to 0.85); $2000 to $3999 (OR 0.59; 
95% CI, 0.36 to 0.97)], did not know anyone with breast cancer (OR 0.62; 95% CI, 0.42 to 
0.92), did not perform breast self-examination (OR 0.42; 95% CI, 0.28 to 0.62), had lower 
knowledge scores (OR 0.34; 95% CI 0.22 to 0.51), did not attend other health screening 
(OR 0.14; 95% CI, 0.05 to 0.41), and perceived mammography as embarrassing (OR 0.55; 
95% CI, 0.31 to 0.96), were less likely to attend mammographic screening. Many did not 
know that screening is for the asymptomatic (51.2%), or the age to start screening (46.3%). 
Most respondents preferred to have their mammograms in the polyclinics (62.2%) and their 
screening reminders to be through short messaging service (SMS) (46.0%). Conclusion: 
Our results show the current infl uences on Singapore women’s screening practices, and 
also revealed that their understanding of mammogram screening is limited despite a high 
level of breast cancer awareness.

                Ann Acad Med Singapore 2015;44:317-25
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Introduction
Singapore has the highest incidence of breast cancer 

among Asian countries, with an average annual increase of 
3.68% from 1968 to 2002.1 With a current age-standardised 
incidence of 60.0 per 100,000 person-years in 2005 to 2009, 
1 out of 16 women will develop breast cancer by age 75.2,3 

The BreastScreen Singapore programme was set up in 
2002, with the aims of raising public awareness and early 
detection of breast cancer, and reducing its mortality.4 This 
programme is being carried out at our polyclinics, which 
provide government-subsidised primary healthcare. Women 
who are Singapore citizens or permanent residents above 
40 years old are eligible for subsidised mammograms, and 
those above 50 years of age can pay for the mammography 

with Medisave, our national health savings scheme.5 In 
2010, our national health survey revealed that only 39.6% 
of women aged 50 to 69 years went for mammographic 
screening in the last 2 years.6 In contrast, 73.4% of women 
between 45 to 74 years old in the United Kingdom went for 
a mammogram during the year of 2010  to 2011,7 and 66.5% 
of women above 40 years old and 68.8% of women above 
50 years old in the United States attended  mammographic 
screening within a period of 2 years (2010 statistics).8 

We embarked on this survey to assess the level of 
knowledge and understanding of breast cancer screening 
among women. In particular, we aimed to elucidate the 
factors that infl uence screening attendance, and ways to 
improve on our screening uptake.
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Materials and Methods
The survey was conducted from September 2011 to March 

2012 at 4 polyclinics in eastern Singapore, of which 2 were 
equipped with mammographic facilities. Female patients 
and visitors ≥21 years old, and who were Singapore citizens 
or permanent residents, were approached to participate in 
this survey. We chose the lower age limit of 21 as we also 
wanted to assess the knowledge of younger women, and 
preview their screening practises when they become eligible 
for screening. Respondents were asked to complete a self-
administered questionnaire either in English, Mandarin 
or Malay. An immediate response was requested, and the 
questionnaires were collected upon completion. For those 
who were illiterate, the research coordinator would read 
the questions to them and record their response. All data 
collected was made anonymous, stored and controlled by 
the authors. Ethics board approval was obtained prior to 
the survey.

Basic demographic information like race, age, education 
level, occupation, household income and type of housing 
was collected. Respondents were asked whether they had 
friends or relatives with breast cancer. Those who were ≥50 
years were also asked if they had received an invitation 
letter for mammographic screening. A validity test was not 
performed on the questionnaire.

The fi rst part of the questionnaire contained 9 questions 
to assess the respondents’ knowledge, comprising of 
questions on the awareness of breast cancer and screening, 
as well as the understanding of mammographic screening 
(Table 1). These questions were scored as such: 1 point 
was awarded for a correct response, and zero for a wrong 
or ‘not sure’ response. A correct response was based on 
BreastScreen Singapore protocol and Ministry of Health 
(MOH) guidelines on breast cancer screening.9

The second part of the questionnaire looked at the 
respondents’ perception of screening mammography and 
if they regularly performed breast self-examination (BSE). 
Respondents who were ≥40 years old were enquired about 
their screening practises, and their reasons for and against 
attending screening mammography. Those <40 years old 
were asked regarding their intention to go for screening 
mammography when they turn 40 years of age, and their 
reasons for it. 

The fi nal part of the questionnaire focused on the needs and 
preferences of the respondents with regards to information 
about breast cancer and screening, cost, screening locations 
and method of receiving reminders to attend screening 
mammography.

The data was analysed with Chi-square test. Multivariate 
analysis was performed on the statistically signifi cant 
variables, using logistic regression analysis, with the 

Statistical Package for the Social Sciences (SPSS) version 
18.0 (SPSS Inc, Chicago, IL, USA). A P value of <0.05 
was taken as statistically signifi cant. 

Results
Demographics

The overall response rate was 75.7%, with 1011 
respondents participating in the survey. Their median age 
was 49 years (range, 21 to 83). The racial distribution 
mirrored that of the national demographics.10 Table 2 shows 
the respondents’ demographics.

Knowledge
The majority (81.6%) of the respondents knew that breast 

cancer was the most common female cancer in Singapore, 
and most (90.7%) were aware that early detection results 
in high cure rates. Although a large proportion (86.6%) 
agreed that screening for breast cancer was important and 
many (85.7%) agreed that screening should be performed 
regularly, one third (33.4%) had not heard of BreastScreen 
Singapore. More than half (51.2%) did not know that 
screening was for asymptomatic women. There were 46.3% 
of respondents who were not aware of the appropriate age 

Table 1. Questions on Knowledge and Perception of Mammographic 
Screening

Knowledge

1. Is breast cancer the most common cancer among Singaporean 
women?

2. Is there a higher chance of cure if breast cancer is detected early?

3. What do you consider as breast cancer screening?

4. Have you heard of BreastScreen Singapore programme?

5. At which age should women start going for breast screening?

6. Name 2 places at which mammographic screening is available.*

7. Can Medisave be used to pay for screening mammograms for 
women above 50 years old?

8. If the fi rst mammogram is normal, is there a need for subsequent 
mammograms?

9. Radiation from mammograms can cause cancer.

Perception

1. Is going for mammogram screening important?

2. Do you think it is embarrassing to go for a mammogram?

3. Is going for a mammogram a painful and frightening experience?

4. Do you think that going for regular mammograms affect breast 
appearance?

5. Do you feel that mammogram facilities are not easily available?

6. Do you think that mammograms are too expensive?
*This question carries 2 points, making the maximum knowledge score 
10.
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with low knowledge scores were younger (age <40 years), 
had a lower gross monthly family income (<$2000), and did 
not know anyone diagnosed with breast cancer (Table 3).

Perception
Negative perceptions of screening mammography were 

still prevalent, with one third (33.4%) of the respondents 
perceiving mammograms as painful and frightening, and 
15.6% perceiving it as an embarrassing ordeal. Some 
respondents (5.2%) thought that their breasts’ appearance 
will be altered by regular mammography. There were 6 
questions on negative perception, and each was given a score 
of 1. Using the median score of 1, those with low negative 
perception had score ≤1, while those with high negative 
perception had scores ≥2. The perception scores were then 
analysed against the demographic variables in Table 2, and 
the knowledge scores, and signifi cant variables taken for 
multivariate analysis. Respondents who were older, from 
the lowest education group, knew someone with breast 
cancer and had low knowledge scores had more negative 
perceptions (Table 4).

Screening Facilities, Cost and Information Sources
Among the respondents, 43.2% thought that mammogram 

facilities were not readily available, and this perception did 
not differ signifi cantly whether they were attending clinics 
with or without mammogram facilities. More than half of 
them (54.8%) also felt that mammograms were too costly. 
The majority (60.8%) of respondents indicated a need to 
know more about breast cancer screening. Table 5 shows the 
respondents’ preferences of screening centres, mammogram 
cost, and their breast cancer information sources. There 
were 46% of respondents who would like the reminders to 
attend screening to be sent by short message service (SMS).

Practice
Respondents 40 Years and Above

Of all the 740 respondents aged ≥40 years, 332 respondents 
(45.5%) attended regular mammogram screening, and 53.7% 
performed regular BSE. Most respondents (89.2%) also went 
for other forms of health screening (Papanicolaou smear, 
colonoscopy and/or general health screening), and 567 
(77.2%) respondents would encourage family and friends to 
go for mammograms. Univariate analysis of mammogram 
attendance was performed with all demographic variables, 
knowledge score as well as each negative perception, 
and the signifi cant factors subsequently analysed with 
multivariate analysis. Those who were ≥ 40 years old but 
did not go for screening, were those who did not have any 
family members or friends with breast cancer, were less 

Table 2. Overall Demographics

Demographics Respondents (%)

Age n = 1101

<40 years 271

≥40 years 740

Ethnic Group n = 1008

Chinese 706 (70.0)

Malay 215 (21.3)

Indian 59 (5.9)

Others 28 (2.8)

Highest education n = 1005

Diploma/degree holder or 
higher 404 (40.2)

Secondary education 422 (42.0)

Primary education or less 179 (17.8)

Occupation n = 1006

Professional/executive 308 (30.6)

Clerical/technical 307 (30.5)

Homemaker 230 (22.9)

Others 161 (16.0)

Gross monthly household income n = 825

≥$6000 196 (23.8)

$4000 – $5999 178 (21.6)

$2000 – $3999 220 (26.7)

<$2000 231 (28.0)

Housing type n = 991

Private property 117 (11.8)

4 – 5 room 642 (64.8)

3 room or smaller 232 (23.4)

Know someone with breast cancer n = 998

Yes 501 (50.2)

No 497 (49.8)

Attend polyclinic with 
mammogram facilities n = 998

Yes 484 (48.5)

No 514 (51.5)

to start screening and almost a fi fth (19.5%) could not 
name the location of a screening centre. A large proportion 
(71.4%) was not aware that Medisave could be used to pay 
for the screening mammogram. 

The mean knowledge score of all the respondents was 6.48 
+/- 1.96, and the median score was 7 out of a total of 10. 
Using the median score of 7, high knowledge was defi ned 
as those with a score of ≥7, and low knowledge was those 
with a score of ≤6. These scores were then analysed against 
all the demographic variables in Table 2, and the signifi cant 
variables selected for multivariate analysis. Respondents 
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the eligible age, despite their overall lower knowledge 
scores compared to those ≥40 years. Further, 86.4% stated 
that they will encourage family/friends to go for screening. 
Almost half of these respondents (41.4%) do regular breast 
self-examination. Demographics, knowledge and negative 
perceptions were not signifi cant factors in determining their 
decisions for future breast screening. However, those who 
intended to go for screening mammography were more 
likely to encourage friends and family to go for screening 
(OR 4.43; 95% CI, 1.98 to 9.91). (Data is not shown.) 

Reasons for Attendance 
Lastly, the respondents were requested to cite reasons 

for and against their attendance of breast screening. ‘Not 
having any breast problems’, lack of time and fear of pain 

Table 3.  Analysis of Knowledge Scores According to Demographics

Demographics
Knowledge Univariate Multivariate Analysis*

Low (%) High (%) P Value OR (95% CI) P Value

Age n = 998 <0.001

≥40 years 301 (41.1) 431 (58.9) 1.0

<40 years 154 (57.9) 112 (42.1) 0.49 (0.34 – 0.72) <0.001

Education n = 993 0.002

Diploma/degree holder 
or higher 177 (44.3) 223 (55.8) 1.0

Secondary 173 (41.5) 244 (58.5) 1.04 (0.71 – 1.54) 0.828

Primary education or less 101 (57.4) 75 (42.6) 0.73 (0.42 – 1.28) 0.277

Occupation n = 994 0.025

Professional/executive 124 (40.7) 181 (59.3) 1.0

Clerical/technical staff 135 (44.3) 170 (55.7) 1.11 (0.74 – 1.69) 0.610 

Homemaker 108 (47.8) 118 (52.2) 1.02 (0.64 – 1.63) 0.926

Others 87 (55.1) 71 (44.9) 0.79 (0.48 – 1.32) 0.373

Gross household  monthly 
income n = 815 <0.001 

≥$6000 70 (35.9) 125 (64.1) 1.0

$4000-$5999 62 (35.4) 113 (64.6) 1.09 (0.69 – 1.73) 0.715 

$2000-$3999 88 (40.7) 128 (59.3) 0.84 (0.53 – 1.36) 0.486

<$2000 128 (55.9) 101 (44.1) 0.51 (0.21 – 0.84) 0.008

Housing type n = 979 <0.001

Private 47 (40.5) 69 (59.5) 1.0

4 – 5 room 261 (41.1) 374 (58.9) 1.02 (0.62 – 1.68) 0.938 

3 room and smaller 136 (59.6) 92 (40.4) 0.7 (0.38 – 1.26) 0.233

Know someone  with breast 
cancer n = 998 <0.001

Yes 185 (36.9) 316 (63.1) 1.0

No 270 (54.3) 227 (45.7) 0.63 (0.47 – 0.86) 0.003

OR: Odds ratio; CI: Confi dence interval; BSE: Breast self-examination
*Multivariate analysis performed with variables of age, education, occupation, gross household monthly income, housing type and having a family 
member or friend with breast cancer.

likely to perform BSE, had lower knowledge scores and 
less frequently attended other forms of health screening. 
Women who perceive mammography as an embarrassing 
procedure were also less likely to go for screening (Table 
6). Of 484 respondents who were ≥50 years, 305 (63%) 
received an invitation letter from BreastScreen Singapore. 
However, 149 (48.9%) of those who received the invitation 
letter did not attend mammographic screening. Of note, 
among the women who received the letters, the availability 
of mammographic facilities at their polyclinic is a signifi cant 
factor in determining screening attendance (Table 6). 

Respondents Below 40 Years
A large majority (80.4%) of respondents <40 years old 

intended to go for screening mammogram when they reach 
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Table 4.  Analysis According to High and Low Negative Perception Scores

Variables
Perception Univariate Multivariate Analysis*

Low (%) High (%) P Value OR (95% CI) P Value

Age n = 998 <0.001

≥40 years 445 (60.9) 286 (39.1) 2.39 (1.62 – 3.52) 0.001

<40 years 215 (80.5) 52 (19.5) 1.0

Education n = 992 <0.001

Diploma/degreeholder 
or higher 290 (72.1) 112 (27.9) 1.0

Secondary 273 (65.6) 143 (34.4) 1.05 (0.76 – 1.46) 0.775

Primary education or less 94 (54.0) 80 (46.0) 1.59 (1.05 – 2.39) 0.028

Know someone with breast 
cancer n = 998 0.002

Yes 308 (61.5) 193 (38.5) 1.52 (1.15 – 2.02) 0.004

No 352 (70.8) 145 (29.2) 1.0

Knowledge score n = 998

High 372 (68.9) 168 (31.1) 1.0

Low 280 (62.6) 167 (37.4) 0.039 1.54 (1.16 – 2.05) 0.003

OR: Odds ratio; CI: Confi dence interval
*Multivariate analysis performed with variables of age, education, having a family member or friend with breast cancer and knowledge score.

Table 5. Respondents’ Expectations of Mammographic Breast Screening

All (%) ≥40 Years Old (%) <40 Years Old (%)

I prefer to do a mammogram in:* 

Polyclinic 629 (62.2) 497 (67.2) 132 (48.7)

Private clinics 157 (15.5) 100 (13.5) 57 (21.0)

Hospital 231 (22.8) 140 (18.9) 91 (33.6)

Mammo-on-wheels† 71 (7.0) 48 (6.5) 23 (8.5)

I will pay: 

$5 – $25 368 (37.3) 300 (41.6) 68 (25.7)

$26 – $50 408 (41.3) 302 (41.8) 106 (40.0)

$51 – $75 126 (12.8) 78 (10.8) 48 (18.1)

$76 – $100 50 (5.1) 19 (2.6) 31 (11.7)

$100 – $125 35 (3.5) 23 (3.2) 12 (4.5)

I learn about breast cancer screening from:* 

Newspapers 485 (48.0) 361 (48.7) 124 (45.8)

TV programmes 492 (48.7) 358 (48.4) 134 (49.4)

Books/magazines 221 (21.9) 146 (19.7) 75 (27.7)

Internet 175 (17.3) 106 (14.3) 69 (25.5)

Brochures 327 (32.3) 233 (31.5) 94 (34.7)

Family/friends 353 (34.9) 262 (35.4) 91 (33.6)

Public health forums 207 (20.5) 158 (21.4) 49 (18.1)

Doctors 249 (24.6) 206 (27.8) 43 (15.9)

I would like to be reminded of my 
mammogram screening dates by:* 

Letter 419 (41.4) 329 (44.5) 90 (33.2)

Smart messaging service (SMS) 465 (46.0) 331 (44.7) 134 (49.4)

Email 177 (17.5) 100 (13.5) 77 (28.4)

Phone calls 110 (10.9) 88 (11.9) 22 (8.1)
*Respondents were allowed to choose multiple options when answering these questions.
†Mammo-on-wheels are vehicles which are equipped with mammographic facilities, which go into the community to promote breast screening.
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Table 6. Multivariate Analysis of Variables Affecting Mammogram Attendance in Respondents ≥40 Years Old

Variables

All Respondents Respondents Who Received Invitation Letters

Multivariate* Multivariate*

OR (95% CI) P Value OR (95% CI) P Value

Education

Diploma/degree holder or higher 1.0 1.0

Secondary 0.85 (0.52 – 1.39) 0.512 0.59 (0.25 – 1.36) 0.212

Primary education or less 1.1 (0.55 – 2.21) 0.784 0.56 (0.2 – 1.61) 0.285

Occupation

Professional/executive 1.0 - -

Clerical/technical staff 1.38 (0.8 – 2.37) 0.249 - -

Homemaker 1.45 (0.8 – 2.64) 0.219 - -

Others 1.45 (0.75 – 2.81) 0.266 - -

Gross household monthly income

≥$6000 1.0 1.0

$4000 – $5999 2.04 (1.1 – 3.77) 0.023 1.73 (0.61 – 4.88) 0.304

$2000 – $3999 0.87 (0.48 – 1.59) 0.658 1.02 (0.37 – 2.78) 0.974

<$2000 0.72 (0.37 – 1.37) 0.314 1.18 (0.41 – 0.86) 0.765

Housing

Private 1.0 1.0

4 – 5 room 0.65 (0.35 – 1.22) 0.182 0.64 (0.23 – 1.8) 0.394

3 room and smaller 0.61 (0.28 – 1.35) 0.225 0.5 (0.15 – 1.71) 0.268

Know someone with breast cancer

Yes 1.0 - -

No 0.62 (0.42 – 0.92) 0.018 - -

Location

Polyclinic with facilities† 1.0 1.0

Polyclinic without facilities† 0.82 (0.55 – 1.21) 0.314 0.46 (0.25 – 0.856) 0.014

Perform BSE

Yes 1.0 1.0

No 0.38 (0.26 – 0.56) <0.001 0.44 (0.24 – 0.82) 0.009

Knowledge

High 1.0 1.0

Low 0.33 (0.22 – 0.5) 0.001 0.41 (0.22 – 0.78) 0.006

Attend other screening

Yes 1.0 1.0

No 0.14 (0.05 – 0.42) <0.001 0.18 (0.05 – 0.70) 0.014

Perception of embarrassment

Yes 0.57 (0.32 – 0.99) 0.61 (0.28 – 1.33)

No/not sure 1.0 0.046 1.0 0.213

Think that mammograms change breast 
appearance

Yes 0.97 (0.29 – 1.62) - -

No/not sure 1.0 0.389 - -

Perceive mammograms as painful and 
frightening

Yes - - 0.55 (0.3 – 1.02)

No/not sure - - 1.0 0.056

OR: Odds ratio; CI: Confi dence interval; BSE: Breast self-examination
*Multivariate analysis was performed for all respondents  ≥40 years old, and respondents who received the invitation letter to attend screening mammography 
respectively, using all the variables which were signifi cant on univariate analysis in each group.
†Facilities: screening mammography facilities.
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Table 7. Reasons For and Against Attending Breast Screening*

All (%) ≥40 Years Old (%) <40 Years Old (%)

I go/intend to go for regular mammogram screening because: (n = 550) (n = 332) (n = 218)

I am worried I will get breast cancer 388 (70.5) 216 (65.1) 172 (78.9)

I have a relative/friend with breast cancer 77 (14.0) 51 (15.4) 26 (11.9)

The doctor recommended me to go 124 (22.5) 101 (30.4) 23 (10.6)

My friends/relatives recommended me to go 44 (8.0) 28 (8.4) 16 (11.9)

It is part of my company's health benefi ts 39 (7.1) 22 (6.6) 17 (7.8)

I have not gone/do not intend to go for a screening 
mammogram because:  (n = 450) (n = 397) (n = 53)

I do not have anything wrong with my breasts 171 (38.0) 152 (38.3) 19 (35.8)

I do not think I will get breast cancer 36 (8.0) 31 (7.8) 5 (9.4)

I have not heard of breast screening before this survey 10 (2.2) 8 (2.0) 2 (3.8)

I have no time 133 (29.6) 124 (31.2) 9 (17.0)

I am afraid of pain 94 (20.9) 88 (22.2) 6 (11.3)

I am afraid of radiation 34 (7.6) 29 (7.3) 5 (9.4)

Mammograms are too expensive 70 (15.6) 64 (16.1) 6 (11.3)

I am afraid of knowing I have breast cancer 56 (12.4) 50 (12.6) 6 (11.3)

I am worried there may be male staff at the clinic 36 (8.0) 33 (8.3) 3 (5.7)

I would go for a screening mammogram if: (n = 450) (n = 397) (n = 53)

I have any breast problem 237 (52.7) 212 (53.4) 25 (47.2)

My doctor encouraged me to go for it 133 (29.6) 119 (30.0) 14 (26.4)

My family/friends encouraged me to go for it 57 (12.7) 51 (12.8) 6 (11.3)

I could take medical leave for it 31 (6.9) 26 (6.5%) 5 (9.4)

It is less expensive 102 (22.7) 91 (22.9) 11 (20.8)

I could claim its cost from Medisave 107 (23.8) 93 (23.4) 14 (26.4)

I can claim from my company 47 (10.4) 38 (9.6) 9 (17.0)
*Respondents were allowed to choose multiple options when answering each question.

were the most commonly cited reasons. Many non-attendees 
(52.7%) answered that they would go for screening if they 
found any breast problems. Other important factors that 
could change their mind towards attending screening were 
encouragement from their doctors, lower mammogram cost, 
and ability to claim the mammogram cost from Medisave 
(Table 7).

Discussion
The study conducted by Sim et al11 in 2009 looked at the 

level of breast cancer knowledge in Singapore and how it 
infl uenced screening practices. This current study focused 
on the level of understanding and perception of breast cancer 
screening and the factors affecting screening practices.

Knowledge
Both studies revealed high levels of knowledge with 

regard to breast cancer and the importance of screening. 

As expected, those aged ≥40 years in our study had higher 
overall knowledge scores since they had reached the “at 
risk” age for breast cancer. However, when the knowledge 
questions are analysed separately, the level of awareness 
and understanding specifi c to mammographic screening was 
still poor. Many had not heard of the screening programme 
and could not name a screening centre. Women who knew 
someone with breast cancer tended to have higher breast 
cancer knowledge (Sim et al)11 and understanding of 
mammographic screening (current study). This is likely to 
be due to the heightened awareness of breast cancer and the 
motivation to increase its understanding and prevention. The 
challenge in public education is to reach out to women from 
low income families, and who do not have any personal 
contact with breast cancer, to increase their understanding 
and motivation to attend screening. 

Perception
Negative perceptions of mammography such as fear 
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of the procedural pain, feelings of embarrassment, and 
fear of the radiation involved, have been widely reported 
as barriers to the uptake of breast screening, especially in 
Asian populations and minority populations in Western 
countries.12-15 Cultural and modesty issues also contribute 
to the low acceptability of mammographic screening.16-20 

Among our respondents, embarrassment and fear of the 
procedure were still signifi cant deterrents in screening 
attendance. Despite generally being more knowledgeable 
about breast screening than the younger women, those 
above 40 years old had more negative perceptions. Further, 
knowing someone diagnosed with breast cancer increased 
knowledge and screening behaviour, but did not improve 
negative perception. Hence, the authors suggest that future 
public education efforts be more directed towards allaying 
public fears and misconceptions of mammographic screening.

Facilities and Cost
Many respondents (43.2%) felt that mammographic 

facilities were not readily available, yet this did not 
correlate with whether their polyclinic had screening 
facilities. This could be more of an awareness problem than 
actual unavailability of facilities. Interestingly, 22.8% of 
respondents preferred the screening centre to be a hospital. 
Unfortunately, this study was not designed to determine the 
reason. Possible reasons may be the perception that hospitals 
are better equipped, or that specialists are at hand should 
there be any problem. Further studies will be needed to 
elucidate this issue. A signifi cant proportion of respondents 
(22.7%) cited cost to be one of the deterrents to screening 
attendance. This may be compounded by the fact that at 
the time of this study, 71.4% was unaware that Medisave 
could be used for those ≥50 years old. More publicity of 
this fact could help to improve attendance rate.

Non-attenders
Independent factors that infl uenced screening attendance 

were household income, level of knowledge, practice of 
BSE, knowing someone with breast cancer and attendance 
of other forms of screening. Attendance of other forms 
of health screening was the strongest predictor of breast 
screening, which may be due to these women having more 
health awareness, or due to the inclusion of mammograms 
in health screening packages. Previous surveys conducted 
by A Seow et al21 and Leong et al22 in 1994 and 2003 
respectively found that Malay women were signifi cantly 
less likely to attend mammographic than Chinese. Sim et 
al in 200911 also found race and education to be signifi cant. 
However, we did not fi nd race or education to be signifi cant 
factors in infl uencing mammogram attendance in our study. 
As the proportion of non-Chinese in our study population 

was small, this study was not able to determine the reasons 
for our lack for racial differences. We postulate that a rise 
in our general population’s education level over the past 
2 decades23 and recent public education efforts may have 
resulted in raised awareness across our various ethnic 
communities and different education levels in Singapore. 
We await future studies to confi rm these. Reasons cited 
by the respondents in the current study for not attending 
screening again showed poor understanding and awareness 
of screening (fear of pain, not having any breast problem, 
would only go if they found a breast problem), similar to 
previous studies.6,11,24 In the Singapore breast screening 
project (1994 to 1996), a strong predictor of attendance was 
encouragement by the spouse or family members,21,25 but 
in our study, more women (29.6%) would go if encouraged 
by her doctor. The woman is more likely to respond in a 
positive manner to her regular physician whom she trusts,26-28 
and primary healthcare physicians should be encouraged 
to do more opportunistic screening.29

This study was not designed to compare women <40 
years with those ≥40 years old, but we noted several 
interesting fi ndings. The younger group had less knowledge 
of breast screening, but they showed more willingness to 
attend screening. Younger women obtained breast cancer 
and screening information from books/magazines and the 
Internet more frequently, compared to the older women. 
More women in the younger group also preferred the 
hospitals as screening centres.

Limitations
We acknowledge several limitations of this survey. 

First, the survey was carried out in one part (eastern) of 
Singapore. However, the demographics of our respondents 
were similar to that of national statistics; hence the fi ndings 
may be extrapolated to the rest of the country. Although 
we had chosen to conduct the study in the polyclinics to 
get a sample population as similar to the community as 
possible, the respondents were nonetheless in a healthcare 
setting, with health education material readily available. 
Their knowledge, perceptions and expectations may still 
differ from the general community. Certain questions may 
evoke recall bias. The number of respondents in the younger 
age group was much smaller than in the group ≥40 years 
old and this may contribute to sampling bias. Another 
limitation is that our study was unable to distinguish the 
lack of knowledge regarding screening in general, from 
lack of knowledge of our national screening programme, 
as the reason for the low screening uptake.

Conclusion
Breast cancer awareness among women in Singapore 
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is high but understanding of mammographic screening is 
limited and misconceptions abound. The emphasis of public 
education should be the rationale of screening, availability 
of the facilities and to dispel myths and misconceptions. 
Primary care physicians should be encouraged to partake in 
public education and perform more opportunistic screening.
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