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Abstract

Introduction: Diabetes mellitus is a major public health issue in Singapore. To shape
healthcare policies for the primary prevention of diabetes, it is crucial to understand
Singaporeans’ knowledge, attitudes and practices related to diabetes and its prevention.
This study aimed to assess the knowledge, attitudes and lifestyles of individuals without
diabetes. Materials and Methods: A cross-sectional household survey was performed
between 31 January to 3 February 2019 to examine knowledge, attitudes and practices
related to diabetes. Inclusion criteria of the participants included: 1) Singaporeans/
permanent residents, 2) between 30 to 64 years old, and 3) who did not have a diagnosis
of diabetes. Logistic and linear regression models were used to analyse the association of
knowledge and attitudes with physical activity and diet habits, respectively. Results: Among
806 participants, 72.2% did not meet the Health Promotion Board’s physical activity
recommendation. Physical activity was associated with better diabetes knowledge (odds
ratio [OR] 5.38, 95% confidence interval [CI] = 1.65-17.53, P = 0.049), stronger beliefs in
diabetes prevention (OR 3.36, 95% CI = 1.02-11.12, P = 0.047) and lower levels of worry
about diabetes (OR 0.41, 95% CI 0.17-1.00, P = 0.049). Neither knowledge nor beliefs or
worries about diabetes was associated with diet. Conclusion: There is a need to reinforce
the importance of physical activity and healthy diet in preventing diabetes. Although
improving the knowledge level of diabetes may increase physical activity of the population,
it is unlikely to improve dietary choices without effective behaviour change interventions.
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Introduction

Diabetes mellitus is a chronic disease that affects the
body’s metabolism of sugar. Type 2 diabetes involves
insulin resistance and is preventable. Worldwide, type 2
diabetes accounts for the majority of diabetes cases.! It is
a disease of multifactorial pathogenesis* and modifiable
lifestyle factors include obesity,* physical inactivity,* diet®
and alcohol consumption.® Diabetes leads to debilitating
complications like chronic renal failure,” acute myocardial
infarction and stroke.® It is a worldwide epidemic that
affected 422 million adults (8.5% ofthe world’s population)
in 2014° and is listed as 1 of 4 priority non-communicable
diseases by the World Health Organization (WHO).’

Diabetes also poses a significant burden in Singapore.
It accounts for 10% of Singapore’s disease burden'® and
cost Singapore over 1 billion dollars in 2010."In fact, the
prevalence of diabetes in Singapore is higher than that of
the world’s average.'*!> The number of Singaporeans living
with diabetes might surge from440,000in2014 to 1 million
by 2050, with 1 in 3 Singaporeans having a lifetime risk
of developing diabetes.!

In2016, Singapore’s Ministry of Health (MOH) declared
a“War on Diabetes” (WoD) to address the magnitude of the
problem, implementing preventive interventions targeting
modifiable risk factors. These include primary preventive
measures for diet control (e.g. Healthier Dining Programme,
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Healthier Choice Symbol identifier) and exercise (e.g.
National Steps Challenge), as well as secondary preventive
measures to increase screening uptake and early detection
(e.g. Diabetes Risk Assessment Tool, Screen for Life
subsidies). Since the start of the WoD, the 2018 National
Nutrition Survey showed an overall improvement in
Singapore’s dietary practices compared to 2010, with
Singaporeans consuming food with fewer calories and
carbohydrates, though there was still high sugar and salt
intake.'* With regard to exercise, more than a third (36.5%)
of Singaporeans still have insufficient physical activity."
However, there are no formal studies conducted to assess
the effects of the WoD on the knowledge and attitudes of
the population.

Hence, this study aimed to assess the knowledge,
attitudes and lifestyles of diabetes-free Singaporeans and
permanent residents, in an attempt to evaluate the early
impact of the WoD on healthy lifestyle adoption, with the
hope of informing the design of future primary preventive
interventions against diabetes. The study objectives were:
1) to assess the current physical activity level and dietary
habits and identify suboptimal practices despite ongoing
awareness campaigns, and 2) to determine the association of
knowledge and attitudes of diabetes with lifestyle practices.

Materials and Methods
Study Design, Case Definition and Data Collection

This study used data collected from a cross-sectional,
questionnaire-based survey administered by trained
interviewers between 31 January and 3 February 2019.
Inclusion criteria were Singapore citizens or permanent
residents without diabetes, aged 30-64 years and who
could comprehend and communicate in English or
Mandarin. The age group of 30-64 years old was chosen
to represent the young and middle-aged population, with
the age bracket of 30-39 years representing the first big
jump in prevalence.'® Ethical approval was obtained from
the National University of Singapore (NUS) Institutional
Review Board. Informed consent was obtained from each
individual prior to participation.

Six Housing and Development Board (HDB) estates
were selected via simple random sampling out of 23 HDB
towns and 3 HDB estates.!” Thirty blocks per estate and
50 units per block were randomly selected. Selected units
were approached in order until 10 responses were obtained
per block.

The survey was conducted over 2 weekdays from 5
pm to 9 pm and 2 weekends from 9 am to 6 pm to avoid
underrepresentation of the employed. In households with
multiple eligible individuals, the most willing individual
was surveyed.

Interviewers were trained to ensure uniformity in
questionnaire administration. Interviewers manually entered
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participants’ responses with smartphones into a secure
NUS MySurvey portal, in compliance with the Personal
Data Protection Act.

Selected questions from the Diabetes Knowledge
Questionnaire (DKQ)'"® and Diabetes Knowledge Test
(DKT)"* were modified to suit the local population to
assess general knowledge on diabetes and its management.
A total score for diabetes knowledge was calculated from
the questionnaire: 16 items from DKQ and 8 items from
DKT. Items were scored 1 for a correct response and 0 for
incorrectand “I don’tknow” responses. Participants’scores
were represented as a percentage of the total score of 24
(i.e. if a participant answered 16 items correctly, their total
score is 16/24 x 100 = 66.7%).

To assess attitudes, the team generated questions about
worries and beliefs regarding diabetes based on the Tripartite
Model of Beliefs.?! Questions assessing physical activity
were adapted from the Health Promotion Board (HPB)’s
Diabetes Risk Assessment Tool and WHO’s Global
Physical Activity Questionnaire.?? Barriers to physical
activity were sought using the Health, Knowledge &
Practices Questionnaire 1999 by The Australian Diabetes,
Obesity and Lifestyle Study.?® To assess diets, questions
were modified from the Dietary Screener Questionnaire®*
in the National Health and Nutrition Examination Survey
(NHANES), and the Health at Work Questionnaire® by the
British Heart Foundation. Sociodemographic information
and past medical history were also collected.

To facilitate administration, the questionnaire was
translated from English to Chinese. Both language versions
ofthe questionnaire were tested with interviewers’ families
before data collection. Subsequently, questions were
rephrased to reduce ambiguity and to omit medical jargon.
The final questionnaire included a total of 47 questions (see
Appendix: Questionnaire).

Statistical Analysis

Participants’ knowledge, attitudes and diet habits were
assessed using percentage scores based on their responses
to relevant questions. For diet habits, its association with all
sociodemographic and past medical characteristics was first
examined using one-way analysis of variance (ANOVA).
Allstatistically significant or borderline-significant variables
(0.05 < P <0.10) in the univariate analyses were included
in a multivariate linear regression analysis, with knowledge
and attitudes scores (including beliefs and worries about
diabetes) included as covariates.

Exercise was coded as a binary categorical variable
(meets or does not meet HPB’s recommendations for
physical activity, which is defined as at least 150 minutes of
moderate intensity exercise or 60 minutes of high intensity
exercise per week). Its association with sociodemographic
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and medical characteristics was first examined using simple
logistic regression. Subsequently, all statistically significant
or borderline significant variables were included in a
multiple logistic regression model, together with knowledge
and attitudes scores to identify factors independently
associated with meeting recommended physical activity.
Statistical Package forthe Social Sciences (SPSS) version
23 was used for data analysis. A value of P <0.05 was
considered statistically significant for univariate and
multivariate analyses.

Results

Of the 5400 household units that had been approached,
3526 were contactable, of which 1541 residents were
eligible. Of those eligible, 806 agreed to participate and
completed all questions without missing responses, yielding
a response rate of 52.3%.

The mean age (standard deviation [SD]) of the study
sample was 57.2 + 12.5 years. The majority of participants
were females (60.7%), had qualifications above primary
level (87.1%), monthly household incomes of less than
S$10,000 (88.0%) and lived in housing units of 4-room or
smaller (78.0%); 35.1% of participants had a family history
of diabetes and 19.7% had high blood pressure (Table 1).

Diabetes Knowledge and Attitudes

The mean knowledge score (SD) of the participants was
59.2 = 15.1%, with the minimum of 0.0%, maximum of
100.0% and median of 58.3%.

Generally, participants had good knowledge about the
impact of diabetes mellitus on health. For example, 90.8%
of participants answered correctly that “Cuts and abrasions
on patients with diabetes heal more slowly”. However, only
14.4% knew that “Eating too much sugar and sweet foods
is a cause of diabetes” was false.

Atotal 0f49.8% ofparticipants were worried about a future
diagnosis of diabetes. The majority of participants possessed
strong beliefs about diabetes prevention (Fig. 1). Forexample,
86.1% and 87.1% of the participants (strongly) agreed that
theirrisk of diabetes can be controlled by exercising regularly
and maintaining healthier diets, respectively.

Practices

A total of 27.8% of participants met the HPB’s
recommendations for physical activity.”® The majority of
participants exercised for more than 60 minutes per week
(63.4%) and most did light to moderate exercise (85.4%).

For dietary practices, responses were varied. Most
participants chose not to “eat at western fast food outlets or
quick-service restaurants” (92.8%), “consume sweetened
beverages” (87.0%) or “consume sweet cakes, desserts,

sweets, chocolates or confectionery” (87.1%) at least half
the time. Most participants also chose wholemeal bread
over white bread more than halfthe time (68.2%). However,
a majority had suboptimal dietary practices regarding
carbohydrates and fats, choosing to base their main meals
around starchy foods at least half the time (64.3%). The
distribution of responses to all diet questions are shown
in Figure 2.

Factors Associated with Practices

Simple logistic regression analyses showed that Chinese
(P = 0.052), females (P <0.001) and participants with
primary or secondary qualifications (P = 0.043) exercised
less. Participants living in Yishun exercised more (P =
0.093, OR 1.55, 95% CI 0.93-2.58) compared to those in
Ang Mo Kio. In multivariate analysis, participants who
had higher knowledge scores (P = 0.005, OR 5.38, 95%
CI 1.65-17.53), stronger beliefs (P =0.047, OR 3.36, 95%
CI 1.02-11.12), or less worries (P = 0.049, OR 0.41, 95%
CI 0.17-1.00) exercised more (Table 2).

In the analyses of dietary practices, we found that older
participants (P = 0.002) and participants in Clementi (P
= 0.020) and Yishun (P = 0.002) had healthier dietary
practices. There was no statistically significant association
of knowledge or attitudes with dietary practices (Table 3).

Race, marital status, household income, type of housing,
family history of diabetes and personal history of
hypertension were not significantly associated with physical
activity or dietary practices (Tables 2 and 3).

Barriers to More Physical Activity and Healthier Diets

The 3 most commonly cited barriers to increasing physical
activity were “work” (25.3%), “lack of time” (24.2%) and
“other priorities” (15.0%). Common barriers to a healthier
diet included “lack of time” (20.7%), “other priorities”
(18.5%) and “lack of access from workplace” (15.5%).
Participants’ responses are shown in Figure 3.

Discussion

More Singaporeans had suboptimal exercise levels
compared to arecent study published in “The Lancet Global
Health” (2018) describing worldwide trends in insufficient
physical acitvity," which found that 33.3% of populations
in South Asian countries had insufficient physical activity.
This could be due to differences in their study population
which included participants as young as 18 years old who
would be more physically active. Singaporeans in our study
are mostly from the working class, where lack of time was
commonly cited as a barrier to more exercise. As overseas
studies and trials have shown that workplace interventions
significantly increase the level of physical activity?” and
overall physiological health,?3° quick and

easy activities
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Table 1. Sociodemographics of Sample Population

Demographic n % Singapore Population Distribution”
Age (years)
30-44 299 37.1 42.7
45— 64 507 62.9 57.3
Race
Chinese 621 77.0 75.0
Malay 84 10.4 12.1
Indian 80 9.9 9.3
Others 21 2.6 3.6
Gender
Male 317 39.3 48.7
Female 489 60.7 51.3
Marital status
Single 131 16.3 15.5
Married 642 79.7 77.0
Divorced/widowed 33 4.1 4.7
Highest qualification
Primary 104 12.9 21.1
Secondary 236 29.3 18.6
Postsecondary 199 24.7 25.7
University 267 33.1 34.6
Monthly household income
<$2000 214 26.6 19.1
$2000 — $4999 242 30.0 15.8
$5000 — $7999 171 21.2 15.8
$8000 — $10,000 82 10.2 9.6
>$10,000 97 12.0 39.8
Type of housing
2-room flat 61 7.6 4.7
3-room flat 200 24.8 19.1
4-room flat 368 45.7 43.0
5-room, executive, maisonette flats 177 22.0 33.1

Family history of type 2 diabetes

Yes 283 35.1

No 509 63.2

I don’t know 14 1.7
Hypertension

Yes 159 19.7

No 638 79.2

I don’t know 9 1.1

Area of Singapore

Ang Mo Kio (north) 168 20.8 15.7
Bedok (east) 128 15.9 26.6
Bukit Merah (south) 130 16.1 14.3
Bukit Panjang (west) 128 15.9 13.6
Clementi (west) 126 15.6 8.8
Yishun (north) 126 15.6 21.0

“Department of Statistics, Singapore. Singapore Census Data. Available at: https://www.tablebuilder.singstat.gov.sg/publicfacing/createSpecial Table.
action?refld=15454. Accessed on 22 February 2019.
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Assessment of Attitude toward Diabetes Mellitus

m Disagree ® Neutral © Agree

I believe that if I manage my diet well, it will reduce my
chances of getting Diabetes in the future.

I believe that if I exercise regularly, it will reduce my
chances of getting Diabetes in the future.

I think that it is worth putting in effort to reduce my
chances of getting Diabetes

T am fearful of health screenings as I am afraid that I
might have Diabetes.

I am apprehensive about the work or effort required to
prevent myself from getting Diabetes

I am worried that I do not have sufficient knowledge on
Diabetes and on how to prevent it.

I am worried that I will be diagnoised with Diabetes in
the future

Fig. 1. Participants’ attitudes towards the prevention of diabetes mellitus.

17.9%

29.8%

33.5%

Diet Practices Amongst Participants

u "Occasionally" or "Never" = "Half the time"

How often do you eat more than 5 servings of fruits
and/or vegetables every day?

How often do you choose low fat products when
available?

How often do you choose baked, steamed or grilled
options when available rather than fried food?

How often do you choose wholemeal bread or rolls rather
than white bread?

How often do you opt for lean cuts of meat or remove
visible fat?

How often do you ask for coffee/tea with 'less sugar'?

How often do you base your main meals around starchy
food (Rice, Potato, Noodles)?

How often do you eat at hawker centres, food courts, or
coffee shops?

How often do you consume sweet cakes, desserts, sweets,
chocolate or confectionery?

How often do you consume sweetened beverages,
including fruit juice drinks with added sugar?

How often do you eat pre-prepared meals?

How often do you eat at western fast food outlets or
quick-service restaurants?

Fig. 2. Responses to questions on dietary practices of participants.

"Most of the time" or "Always"

o 249% 37.7%
204% 43.2%
212% 47.0%
17.9% 50.4%
184% 52.5%
9.1%

59.3%

64.3%
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Demographic % Meets Univariate Odds Ratio Multivariate
Recommendation (n) P Value (95% CI) P Value®
Age (years) 0.148
30-44 31.4 (94)
45 - 64 25.6 (130)
Race 0.052 0.059
Chinese 26.9 (167)
Malay 31.0 (26) 1.25(0.73 -2.13) 0.423
Indian 31.3(25) 1.26 (0.74 — 2.15) 0.404
Others 28.6 (6) 3.39 (1.35-8.53) 0.009
Gender <0.001 <0.001
Male 36.3 (115)
Female 22.3 (109) 0.48 (0.34 — 0.66) <0.001
Marital status 0.746
Single 33.6 (44)
Married 26.6 (171)
Divorced/widowed 27.3
Highest qualification 0.043 0.477
Primary 22.1 (23)
Secondary 26.3 (62) 1.00 (0.55 - 1.80) 0.991
Postsecondary 26.1 (52) 1.39 (0.76 — 2.55) 0.281
University 32.6 (87) 1.27 (0.68 —2.22) 0.500
Monthly household income 0.336
<$2000 25.7 (55)
$2000 — $4999 28.1(68)
$5000 — $7999 31.6 (54)
$8000 — $10,000 25.6 (21)
>$10,000 26.8 (26)
Type of housing 0.803
2-room flat 32.8(20)
3-room flat 26.0 (52)
4-room flat 28.5 (105)
5-room, executive, maisonette flats 26.6 (47)
Area of Singapore 0.057 0.054
Ang Mo Kio (north) 24.4 (41)
Bedok (east) 18.0 (23) 0.65 (0.36 —1.18) 0.156
Bukit Merah (south) 31.5 (41) 1.49 (0.87 —2.53) 0.147
Bukit Panjang (west) 30.5(39) 1.17 (0.68 —2.01) 0.565
Clementi (west) 30.2 (38) 1.07 (0.62 — 1.84) 0.818
Yishun (north) 33.3(42) 1.62 (0.94 -2.79) 0.084
Family history of type 2 diabetes 0.853
Yes 27.6 (78)
No 27.3 (139)
I don’t know 50.0 (7)

CI: Confidence interval

“Only variables that were statistically significant or borderline-significant in univariate analysis were included in the multivariate analysis.
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Table 2. Association of Knowledge and Attitudes with Exercise (Cont’d)

Demographic % Meets Univariate Odds Ratio Multivariate
Recommendation (n) P Value (95% CI) P Value*

Hypertension 0.190

Yes 22.6 (36)

No 29.2 (186)

I don’t know 22.2(2)
Knowledge 5.38 (1.65-17.53) 0.005
Worries 0.41 (0.17 — 1.00) 0.049
Beliefs 3.36(1.02-11.12) 0.047

CI: Confidence interval
“Only variables that were statistically significant or borderline-significant in univariate analysis were included in the multivariate analysis.

Table 3. Association of Knowledge and Attitudes with Diet

Demographic Mean Univariate Regression Multivariate
Score (%) P Value Coefficient P Value’
Age (years) 0.002 0.024 (0.009 — 0.040) 0.002
30-44 454
45— 64 47.9 0.024 (0.009 — 0.040) 0.002
Race 0.912
Chinese 46.9
Malay 47.7
Indian 46.6
Others 47.1
Gender 0.503
Male 473
Female 46.7
Marital status 0.509
Single 46.0
Married 47.1
Divorced/widowed 48.0
Highest qualification 0.481
Primary 47.2
Secondary 46.9
Postsecondary 47.8
University 46.2
Monthly household income 0.335
<$2000 47.5
$2000 — $4999 46.5
$5000 — $7999 45.8
$8000 — $10,000 47.9
>$10,000 48.1
Type of housing 0.136
2-room flat 44.1
3-room flat 47.5
4-room flat 46.8
5-room, executive, maisonette flats 47.6

*Only variables that were statistically significant or borderline-significant in univariate analysis were included in the multivariate analysis.

Copyright © 2019 Annals, Academy of Medicine, Singapore



Table 3. Association of Knowledge and Attitudes with Diet (Cont’d)

Preventing Type 2 Diabetes Mellitus—Benson WG Ang etal =~ 254

Demographic Mean Univariate Regression Multivariate
Score (%) P Value Coefficient P Value®
Area of Singapore 0.016 0.008 (0.003 — 0.012) 0.001
Ang Mo Kio (north) 45.4
Bedok (east) 46.3 0.007 (-0.017 — 0.032) 0.562
Bukit Merah (south) 46.0 0.007 (-0.018 — 0.031) 0.580
Bukit Panjang (west) 46.8 0.015 (-0.010 — 0.039) 0.241
Clementi (west) 48.5 0.030 (0.005 — 0.055) 0.020
Yishun (north) 49.3 0.038 (0.014 — 0.063) 0.002
Family history of type 2 diabetes 0.591
Yes 46.5
No 47.1
I don’t know 48.8
Hypertension 0.240
Yes 46.9
No 46.9
I don’t know 53.0
Knowledge 0.021 (-0.030 - 0.072) 0.421
Worries 0.010 (-0.029 — 0.049) 0.610
Beliefs <0.001 (-0.051 - 0.050) 0.997

“Only variables that were statistically significant or borderline-significant in univariate analysis were included in the multivariate analysis.

could be introduced to encourage more exercise among busy
working adults. Workplace-focused exercise and fitness
programmes with easy accessibility to exercise avenues
such as gyms could be viable options to overcome this
barrier and positively impact their practices. Additionally,
a potential reason for females in our study to engage in
less physical activity (compared to their male counterparts)
could be due to the difference in societal gender roles where
women are expected to bear greater responsibilities athome
and with childcare,’ and hence less time is dedicated to
exercise. Withregard to older participants making healthier
choices, possiblereasons foritinclude: 1) being more health
conscious as they age, 2) having more family members/
friends diagnosed with diabetes, and 3) having more leisure
time than younger people.

Our study showed that the majority of Singaporeans
are making healthier diet choices regarding food high in
sugar,'* suggesting that HPB’s “Life’s Sweeter with Less
Sugar” campaign launched in 20142 has been effective.
Despite better choices, total sugar intake of Singaporeans
increased to 60 g'* which suggests that Singaporeans are
consuming more sugars per serving from their food. There
is thus a need to improve Singaporeans’ food choices as
they could have a misperception of the amount of sugar
that they are consuming. Most Singaporeans still have
suboptimal diet practices, choosing to base their main
meals around carbohydrates most of the time. Lack of time,
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lack of access from home and workplace, cost and other
priorities are possible reasons for unhealthy diet choices.*
Furthermore, rice and noodles are staples in Asian cuisine,
making it harder to find alternatives. As such, cheaper and
more convenient access to main meals without starchy
food items could be introduced to overcome these barriers.

Singaporeans with better knowledge or stronger beliefs
aboutdiabetes prevention tend to exercise more as they could
be more health conscious and motivated.** An Australian
study reported that one of the main motivators for people
to engage in physical activity is to improve overall health.?
Therefore, efforts should be aimed at improving knowledge,
which can potentially result in an increase in exercise at
the population level.

This s further reinforced by HPB’s campaigns promoting
physical activity such as the “National Steps Challenge”.*
Additionally, due to the beliefs that they are taking active
steps in preventing diabetes, these individuals also tended
to worry less about developing diabetes as opposed to those
who exercised less.

Thelack of significant association between knowledge or
attitudes towards diabetes and diet could be due to ingrained
cultural food habits. HPB has implemented initiatives such as
“Healthier Hawker Centre” and “Finest Food” programmes
to increase provision of healthy food*” and “My Healthier
Plate”, “Healthier Choice Symbol” and “Healthy 365 diet
journal to promote healthy eating.



255  Preventing Type 2 Diabetes Mellitus—Benson WG Ang et al

Barriers to a Healthier Diet

231

Number of Responses

Lack of Time  Other
priorities from workplace

207
173
155 150
105
80
16

Lack of access Cost

Lack of access  Lack of
from home

Family Disability
knowledge commitment or injury

Barriers to Being More Physically Active

360

Number of Responses

345
213
I |

Work  Lack of Time  Other Family
priorities commitment

Fig. 3. Barriers to healthy practices.

However, more could be done to improve the accessibility
and convenience of healthy eating options and to promote
healthier eating habits. For the latter, some suggestions
would be to host reality cooking television programmes or
to create interactive videos on HPB’s websites to reach out
to a wider audience. Building on the success of switching
to wholegrain food, more specific suggestions on food
replacement options such as having fruits for dessert
(instead of sweet soup) can be recommended through the
abovementioned platforms.

Being a cross-sectional study, causalities between
knowledge, attitudes and practices cannot be determined.

‘Weather

135
105
30 25 23
Disability  Pollution Cost Safety
or injury or noise

Residents living in private properties, institutions and
the homeless were not sampled due to limited time and
resources. Data collection was carried out only in English
or Chinese due to the lack of Malay- and Tamil-speaking
interviewers, excluding residents who could not converse
in either language.

Residents living within the same unit were not randomly
selected for participation. We had disproportionately more
females as women were more likely to answer the door and
agree to participate. Our survey questions were adapted
from various validated sources and several new questions
were crafted to assess the attitudes of Singaporeans.

Copyright © 2019 Annals, Academy of Medicine, Singapore



Conclusion

This cross-sectional study assessed the association
between diabetes knowledge and attitudes, and the preventive
practices among middle-aged people without diabetes in
Singapore. Our findings suggest that Singapore is headed in
the right direction following the declaration of the WoD in
2016. However, individual commitment to healthier lifestyle
for diabetes prevention needs to be further strengthened. It
is pertinent to encourage both policymakers and researchers
to design and implement more effective interventions that
are directed towards healthier dietary practices and higher
physical activity levels among Singaporeans.
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Appendix: Questionnaire

A. Inclusion Criteria

Are you a Singapore Citizen or a Permanent Resident? Yes / No
Have you been diagnosed with Diabetes Mellitus by a Healthcare Professional? Yes /No
Are you between 30 years old and 64 years old? Yes /No

B. Demographics

Area: Date:
Gender Male / Female Race Chinese / Malay / Indian / Others
Age: Marital Status Single / Married / Divorced /

Widowed

Education Level

Primary / Secondary / Tertiary / University / Others

Monthly Household Income

Below 2k / 2k to 5k / 5k to 8k / 8k to 10k / Above 10k

Type of Housing

2-Room Flat / 3-Room Flat / 4-Room Flat / 5-Room Flat / Mansionette / Executive Flat

C.  Past Medical History

1. Do you have a parent, sibling and/or child diagnosed with Type 2 Diabetes?

ERAA R, SUBALER RN/ St RS WA 2 BRI 2

a. Yes &
b. No &
c. 1 do not know. FRAELE

2. Have you been told by your doctor that you have high blood pressure?

R E AP W A & NS 2
a.  Yes &

b. No &
c.  Ido not know. FRAHENLE
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D. Diabetes Knowledge

Part 1

Note to Interviewer:

The following section is for the purpose of evaluating the participant’s knowledge regarding diabetes. Go through the following questions with the participants and
record down their response.

Instructions to Participant:

We would like to know how much you know about diabetes. I will be asking you a series of questions regarding Diabetes. Please answer “Yes” if you agree with the
statement, “No” if you do not agree with the statement. If you are unsure of the answer, answer “I Don’t Know”.

Question Options

1 Eating too much sugar and other sweet foods is a cause of diabetes. Yes No I Don’t Know
SRR R 2 b SR e @ THE

2 In untreated diabetes, the amount of sugar in the blood usually increases. Yes No I Don’t Know
SRR RGP OB B S, = & RHE

3 If I am diabetic, my children have a higher chance of being diabetic. Yes No I Don’t Know
S BHAIATBEIR, RO SR L3 2180, 7 & A

4 Diabetes can be cured. Yes No I Don’t Know
PERIFE AT LATR B, & § AREniE

5 A fasting blood sugar level of 11.6 mmol/L is too high. Yes No I Don’t Know
A0 AHZENE URER 11,6 mmol/L, TR F RO K T, fE & RHIE

6 The best way to check my diabetes is by testing my urine. Yes No I Don’t Know
BRI AT AT R = & THIE

7 There are two main types of diabetes: Type 1 (insulin dependent) and Type 2 (noninsulin Yes No I Don’t Know
dependent). = [ ARHIE
RPN EZITAMEIRNT : 1 B (RS FREBERNG) 12 B GRRSEBIEIRRE)

8 Medication is more important than diet and exercise to control my diabetes. Yes No I Don’t Know
MRS,  BYIAIT R AT B IR B, 7 & RHE

9 Diabetes often causes poor circulation. Yes No I Don’t Know
MR ST AR R A, & @ A

10 Cuts and abrasions on diabetics heal more slowly. Yes No I Don’t Know
TR O B EE SN &, & B RHIE

11 The way I prepare my food is as important as the foods I eat. Yes No I Don’t Know
BYHEISE G0 W B BZMARMHEHEE fE @ REE

12 Diabetes can damage my Kidneys. Yes No I Don’t Know
WERATE R TR, THERRIDEHL & & RHIE

13 Diabetes can cause loss of feeling in my hands, fingers and feet. Yes No I Don’t Know
RIS, THESHT, FHEMMKEBE. & @ RHE

14 Shaking and sweating are signs of high blood sugar. Yes No I Don’t Know
BRI 4 T R R REAOAE JE. & & RHE

15 Frequent urination and thirst are signs of low blood sugar. Yes No I Don’t Know
FRATA 1R A . & @ HE

16 A diabetic diet consists mostly of special foods. Yes No I Don’t Know
AR BRI AT RO, = & HE
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Part 2
Note to Interviewer:
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The following section consists of multiple choice questions evaluating the participant’s knowledge of diabetes. Go through the following questions with their

corresponding options with the participants and record their response.

Instructions to Parficipant:

I will now ask you a few multiple-choice questions. Please choose the most suitable answer for each question.

Question

17

The diabetes diet is:

TR BEHEERRE

a. a healthy diet for most people XK Z A RKE, FEFEMRAE,

b. too high in carbohydrate for most people XJ K2 A Kk, WK {LEWE S,

c. too high in protein for most people X KZH AR, & HRTE.
d. T do not know FKARHNHE,

18

What does 'sugar-free' on a food label indicate?

EYMRE LN ‘B RTML?

a. No added sugar or unsweetened food = & TCAMEE(D,

b. Contains Og of sugar P2 EEHE, (0 7T)

c. Contains equal or less than 0.5g of sugar per 100g or 100mL % 100g/100ml. F=5HEEH 0.5 7o — FROEE,

d. Low calorie food =5 /15K F 5 B,
e. T do not know F&A%NE,

19

Which is the best method for home glucose testing?

— TN EEREFN S fbE R A7k 2

a. Urine testing FR{f 16

b. Blood testing IfL{A& M

c. Both are equally good FR AR N b 1. i 46 &0 — 4 7
d. T do not know F&AR%&1E

20

What effect does unsweetened fruit juice have on blood glucose?

FANEE vt X A L 2
a. Lowers it FR{& I pE

b. Raises it Tt MLk

c. Has no effect &7 50

d. I do not know A~ 417E

21

What effect does exercise have on a person’s blood glucose?
BN -E 3 AR MLEE 4.7 2

a. Lowers it R i fE

b. Raises it F & 6

c. Has no effect 1% ¥

d. I do not know F A 417E

22

Eating foods lower in fat decreases your risk for:
BREREN &Y TRER TUTRE

a. Nerve disease #45% SR

b. Kidney disease 5 BT 57

c. Heart disease /L7

d. Eye disease IRJ%
e. I do not know FZRHIE

23

Numbness and tingling may be symptoms of:
BRI T BB R 12 BOEAR 2

a. Kidney disease & %R

b. Nerve disease 45 2 ZTH

c. Eye disease R

d. Liver disease fT5
e. I do not know F R A1E
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24 Which of the following is usually not associated with Diabetes:
W — ol R W ERE R TR 2

a. Vision problems AR {51

b. Kidney problems BT 50

c. Nerve problems #1423 S50

d. Lung problems fifif i
e. I do not know &/~ 4017E

E. Attitude & Practices

Part 1: Diabetes Perspective & Attitude
Note to Interviewer:

The following section consists of questions evaluating the participant’s perspective and attitude on Diabetes. Go through the following questions with the participants

and record their response on a scale of I fo 5.
Instructions to Participant:

I would like to know more about your views and feelings towards Diabetes. Please let me know how much you disagree or agree with the following statements.

Part A: Feelings or Emotions linked to Diabetes Mellitus

Questions

1) Strongly Disagree 58 % 5 X
2) Somewhat Disagree 1~ A[Fl
3) Neutral F1£

4) Somewhat Agree A /A [FIE

5) Strongly Agree FE& [FE

Options

25 I am worried that I will be diagnosed with Diabetes in the future.
HAL LA R W2 WL A HE PRI,

26 I am fearful of health screenings as I am afraid that I might have Diabetes.

BEMERENS, KA TREEAE R,

27 I am apprehensive about the work or effort required to prevent myself from getting
Diabetes.

TeSIBAIL B L ERBE PRI PR A LARE S TR B AL,

28 I am worried that I do not have sufficient knowledge on Diabetes and on how to prevent
it.
T 0Tk STBE R IF LA B A TR B R P A AR A 2

Part B: Beliefs or thoughts associated with Diabetes Mellitus

Questions

1) Strongly Disagree 58 %1 5 X
2) Somewhat Disagree A~ KAl
3) Neutral F1£

4) Somewhat Agree A A [RIE

5) Strongly Agree JEH A&

Options

29 I believe that if I manage my diet well, it will reduce my chances of getting Diabetes in
the future.

TeARE o BRI REAR AT A BRI IR R, B Forp ol B IR RIPLE,

30 I believe that if I exercise regularly, it will reduce my chances of getting Diabetes in the
future.

PARME, MRBERIBE, CRHRD TR BRI,
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31 I think that it is worth putting in effort to reduce my chances of getting Diabetes. 1 2 3 4 5
BINRE RS T BRI HILES,

Part 2: Physical Activity
Note to Interviewer:

The following section consists of multiple-choice questions evaluating the participant’s level of physical activity. Go through the following questions with the participants
and record their responses.

Instructions to Participant:

I would like to know more about how much physical activity you do every week. Please answer the following questions and choose the option that best represents your
current level of physical activity.

Questions
32 On average, how much time do you spend on physical activity in a week?
A B IEES o) ENE R £ 2
1. Less than 30 minutes
i 30 sy
2. Between 30 minutes to 60 minutes
30 #60 sy
3. Between 60 minutes to 100 minutes
60 100 34
4. Between 100 minutes to 150 minutes

100 F| 150 Zyéh
5. More than 150 minutes.

150 ZydpLh E

33 On average, how strenuous are your physical activities in a week?
g R IFTAEEh A £ BRI 2
1. Light Intensity 38
Example: Cooking, Mopping/Sweeping, Leisure Stroll
flgn RO, HMEE, RIRES
2. Moderate Intensity {14558
Example: Brisk walking (6kmv/h or 400m in 4 minutes), Light effort cycling, Recreational Badminton
Bl BEHRAAT (6 AR//NETER 4 pdbaE 400 ), BT, RRFEKR
3. High Intensity 7 585
Example: Jogging/Running (9%km/h or 400 m in 3 minutes), Heavy effort cycling, Football, Basketball, Tennis
filgn : ABR/FL (9 B //NITED 3 4rEbiE 400 k) , EEAHTE, BE, BEER, WEk
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Part 3: Diet
Note to Interviewer:

The following section consists of questions evaluating the dietary habits of the participants. Go through the following questions and record their response on a scale of

1fo5.
Instructions to Participant:

I would like to know more about your diet. Please answer the following questions and choose the option that best represents your current diet.
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Questions IOptions
1) Never MR
2) Occasionally ff/R
3) Half the time — -A8]
4) Most of the time K Z 4 {5
5) Always A A
34 How often do you eat more than 5 serving of fruits and/or vegetables every day? 1 3
SR H R 5 LU _ERIK SN/ s sE 2
Example of 1 Serving:
— AT
One serving of fruit One serving of vegetables
A 5
=P =
* 1small apple, orange, pear or * 100g raw non-leafy vegetables
mango (130g) ¢ 3% mug’ cooked vegetables
s 1 wedge of papaya, pineapple or (100g)
watermelon (130g) % plate” cooked vegetables
* 10 grapes or longans (50g) (100g)
* 1 medium banana
* % cup dried fruit (40g)
* 250 ml * 25 cm plate
35 How often do you ask for coffee/tea with ‘less sugar’? 1 3
RS ER DR mmk/ 2% 2
36 How often do you base your main meals around starchy food (Rice, Potato, 1 3
Noodles)?
BEAR2BEIERREY CKiR, BRE, ®H) FATZEED?
37 How often do you choose low fat products when available? 1 3
TR 42 W IR AR Fo i 2
38 How often do you choose baked, steamed or grilled options when available 1 3
rather than fried food (such as crisps and snacks, or fish and chips)?
EREREERIEH, RS hEEm AR MERS (WEELE, &
ayIEE) 2
39 How often do you consume sweet cakes, desserts, sweets, chocolate or 1 3
confectionery? For example, Kueh, Chendol, Cheng Teng?
REECET R, PIAER, @, BR, mwRA? o ] 2%, 55
40 How often do you eat pre-prepared meals? For example, pre-prepared 1 3
sandwiches, ready meals or canned soups.
RS EFECINTEY 2 Glan : =BG, AIER M EmEsLn,
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41 How often do you opt for lean cuts of meat or remove visible fat?For example, 1 2 3 4 5
removing the skin on chicken or the fats on bacon?

IS DR TE— o s EBR AT DUIRRS 2 il © BERXGH LB A ke iR LY
RN 2

42 How often do you choose wholemeal bread or rolls rather than white bread? 1 2 3 4 5
PR 42 S B A 2 T L B T L AR T A S 1 Tl 2

43 How often do you consume sweetened beverages, including fruit juice drinks 1 2 3 4 5
with added sugar ? For example, cola, bubble tea, ribena, water chestnut
drinks, sweetened ice tea.

182 F IR B TRBE, SRR BB RO TR 2 fildn « AR, YA
*, SEIKE.

44 How often do you eat at hawker centres, foods courts or coffee shops? 1 2 3 4 5

IR DR T, FERS DB UEE &R 2

45 How often do you eat at western fast food outlets or quick-service restaurants? 1 2 3 4 5

AR A 42 TE VG AU G B B L R S 2

F. Exploring Reasons

Note to Interviewer:

The following section consists of questions exploring the possible reasons behind the participant’s lifestyle and their outlook on Diabetes.

Instructions to Participant:

I would like to know about what is preventing from being more physically active or eating healthier food. Please select the options that best represents the current
challenges you are facing.

46. Please indicate which of the following are the barriers you face in trying to be more physically active. (can circle none or >1)
BRULESR E RSN LA S,  (WUEXS> 1)

Other Priorities HiAth B BB A

Disability or Injury F¥ sk 55

Young children or family needs /N%ZBLF FETRE

Work TA{E

Weather K5,

Pollution or noise 35 YuBiHE RS
Lack of time {2 B5/8]

Cost {E2%

Safety 72242

e e oR

-

47. Please indicate which of the following are the barriers you face in incorporating a healthy diet into your lifestyle. (can circle none or >1)
BRI ARG R IR SRBI TS X B RIe ki,  (FTLIE RS> 1)
a. Cost {2}
b. Lack of time {2 A5/8)
c. Lack of access from home %Jﬁ E‘ﬂi’ﬁﬁ
d. Lack of access from work place T AEH S R @ﬂi’ﬁﬁ
e. Lack of knowledge fi:Z 2£I0)
f.  Other priorities 2 fth A ZE TN
g.  Young children or family needs JLE B fZ5
h.  Disability or injury R gk 5
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