
Table S1. Study questionnaire 

Section 1: Background Data  

1. Demographic Data 

1.1 Age  

1.2 Gender - Male or Female  

2. Race - Chinese or Malay or Indian or Others  

3. Educational Background 

2.1 Highest Education Level Attained- Primary Education or Secondary Education or 

Tertiary Education  or Graduate Education or No formal education 

4.  Have you ever studied a healthcare-related course? (Medicine, Traditional 

Chinese Medicine, Therapy, Nursing) - Yes or No 

3 Occupation and Financial Status 

5. Ocupation:  

4 Accommodation  

4.1 Housing type- Public housing (1-Room or 2-Room or 3-Room or 4-Room or  5-

Room or  Executive Apartment) or Landed property  

4.2 How many occupants are there living in your house? (including you) Number of 

Occupants:  

4.3.1 How many people in the household are in the following age group? Less than 

12 years old: 

4.3.2 How many people in the household are in the following age group? More than 

65 years old:  

6. Do you currently have any dogs or cats at home? - Yes or No  

5 Travel history  



5.3 Have you travelled to the following places within the past 6 months? – Yes or 

No  

5.3.1 If yes, which of the following places have you been to? (You may select more 

than 1 option) - Southeast Asia (Malaysia, Thailand, Indonesia, Vietnam, 

Cambodia etc) and/ or South Asia (India, Bangladesh, Sri Lanka) and/ or East 

Asia (China, Korea, Japan) and/ or Europe and/ or South America and/ or 

North America and/ or Middle East or Others: 

5.4 Have you lived anywhere else for more than 1 year? – Yes or No  

6 If yes, did you live in the following areas? (You may select more than 1 option) - 

Southeast Asia (Malaysia, Thailand, Indonesia, Vietnam, Cambodia etc) and/ or 

South Asia (India, Bangladesh, Sri Lanka) and/ or East Asia (China, Korea, 

Japan) and/ or Europe and/ or South America and/ or North America and/ or 

Middle East or Others: 

7 Medical History 

6.1 Do you have any of the following? (You can choose more than one of the 

following) - Diabetes Mellitus and/ or Medications (Chemotherapy, Steroids, 

Immunosuppressants etc)  and/ or Other medical conditions or None of the above 

6.2 When was your last hospitalisation? - Never been hospitalised before or 

Hospitalised before 

6.2.1 If yes, was this hospitalisation within the past 1 year? – Yes or No  

6.2.2 How long was your stay? Duration:  

6.3 Have you used antibiotics before? - Have never used antibiotics before or Used 

antibiotics before 

6.3.1 If yes, when was the last time you started on antibiotics? - Within the last 6 



months or More than 6 months ago 

 

Section 2: Assessment of Antibiotic Practices 

1. Assessing Health-Seeking and Antibiotic-Seeking Behaviours 

Scenario 1: Cough and Runny Nose 

1.1.1 Would you go to the doctor for a cough and runny nose that lasted less than 1 

week? – Yes or No or I am not sure 

1.1.2 In the above scenario, did you expect the doctor to prescribe antibiotics to help 

with the recovery? – Yes or No or I am not sure  

1.1.3 If the doctor you were seeing does not prescribe you antibiotics for the 

symptoms above, would you seek another doctor’s opinion or firmly request the 

doctor for an antibiotic prescription? – Yes or No or I am not sure 

Scenario 2: Diarrhoea and Vomiting 

1.2.1 Would you go to the doctor for diarrhoea, vomiting and stomach pain that lasted 

less than a week? – Yes or No or I am not sure 

1.2.2 In the above scenario, did you expect the doctor to prescribe antibiotics to help 

with the recovery? – Yes or No or I am not sure 

1.2.3 If the doctor you were seeing does not prescribe you antibiotics for the 

symptoms above, would you seek another doctor’s opinion or firmly request the 

doctor for an antibiotic prescription? – Yes or No or I am not sure 

2. Assessing Practices of Disposal and Storage of Antibiotics 

2.1 What do you usually do with leftover antibiotics? - Usually do not have leftovers 



or  Keep it for future use or Pour it down a sink or toilet bowl or Disposal in the 

rubbish bin or Others: 

3. Assessing Alternative Antibiotic Practices 

3.1 Have you ever shared antibiotics with someone else? – Yes or No  

3.2 Have you ever taken leftover antibiotics from a previous course of illness? – Yes 

or No 

 

Section 3: Attitude Assessment 

1. Attitudes Towards Healthcare Provider Prescription  

1.1 Sometimes my doctor prioritises what is beneficial for him over my medical 

needs. – Strongly agree or Agree or Neutral or Disagree or Strongly Disagree  

1.2 My doctor’s medical skills are not as good as they should be. – Strongly agree or 

Agree or Neutral or Disagree or Strongly Disagree 

1.3 My doctor is always honest when telling me about all the available treatments for 

my condition. – Strongly agree or Agree or Neutral or Disagree or Strongly 

Disagree 

1.4 I have no worries about putting my life in my doctor’s hands. – Strongly agree or 

Agree or Neutral or Disagree or Strongly Disagree 

2. Attitudes Towards Potential Educational Interventions 

2.1 Which of the following sources of medical information do you trust most? - 

Healthcare Professionals’ Advice (Doctors, nurses, clinical assistants, therapists) 

or Family and Friends or Online Medical Sources or Television Programmes and  

Advertisements or Radio Programmes and Advertisements 



Section 4: Knowledge Assessment 

1. Knowledge on Function of Antibiotics 

1.1 Antibiotics are medicines that can treat viral infections. – True or False or I am 

not sure  

1.2 Antibiotics are medicines that can treat bacterial infections.  – True or False or I 

am not sure  

1.3 Antibiotics are medicines that can treat fungal infections. – True or False or I am 

not sure  

2. Knowledge on Agents of Infection 

2.1 Which of the following most commonly causes running nose and cough? – 

Virues or Bacteria or I am not sure  

2.2 Which of the following most commonly causes diarrhoea? – Virues or Bacteria 

or I am not sure  

3. Knowledge on Proper Use of Antibiotics 

3.1 Antibiotics can be obtained at the pharmacist without any prescription. - True or 

False or I am not sure  

3.2 Antibiotics can be stopped when: - You start to feel better or You finish the 

entire course or You head back to the doctor and he tells you that you can stop  

4.  Knowledge on Concept of Antibiotic Resistance 

4.1 Do you understand what is antibiotic resistance? – Yes or No or I am unsure 

4.1.1 If yes, describe what causes antibiotic resistance? 

4.2 Which of the following is a consequence of antibiotic resistance? (choose only 

ONE option) - Antibiotics become more effective at treating infections or 

Antibiotics become less effective at treating infections or Your body immunity 



becomes weaker or Your body immunity becomes stronger 

4.3 Antimicrobial resistance is not present in Singapore yet.  – Yes or No or I am 

unsure 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Table S2. Assessment of knowledge 

Questions  N (%) 

Total N= 693 

2.1.1 Antibiotics are medicines that can treat 
viral infections. 

False 149 (21.5%) 

True  335 (48.3%) 

Unsure 209 (30.2%) 

2.1.2 Antibiotics are medicines that can treat 
bacterial infections. 

 

True 419 (60.5%) 

False  50 (7.2%) 

Unsure  224 (32.3%) 

2.1.3 Antibiotics are medicines that can treat 
fungal infections. 

 

False  157 (22.7%) 

True 194 (28.0%) 

Unsure  342 (49.4%) 

2.1.4 Which of the following most commonly 
causes running nose and cough. 

Viruses 352 (50.8%) 

Bacteria  130 (18.8%) 

Unsure 211 (30.4%) 

2.1.5 Which of the following most commonly 
causes diarrhoea? 

 

Viruses 98 (14.1%) 

Bacteria  385 (55.6%) 

Unsure 210 (30.3%) 

2.1.6 Antibiotics can be stopped when… You finish the 
entire course 

554 (79.9%) 

When you feel 
better 

95 (13.7%) 

Consult the 
doctor 

44 (6.3%) 

2.1.7 Antibiotics can be obtained at the 
pharmacist without any prescription. 

False 564 (81.4%) 

True  29 (4.2%) 

Unsure 100 (14.4%) 



2.1.8 What causes antimicrobial resistance? 
(Open ended) 

Inappropriate 
use of 
antibiotics 

121 (17.5%) 

Wrong or unsure 572 (82.5%) 

2.1.9 

 

Which of the following is a consequence 
of antibiotic resistance? 

 

Antibiotics 
becoming more 
effective at 
treating 
infections 

280 (40.4%) 

Antibiotics 
becoming less 
effective at 
treating 
infections 

111 (16.0%) 

Your body 
immunity 
becomes weaker 

235 (33.9%) 

Your body 
immunity 
becomes 
stronger 

67 (9.7%) 

2.1.10 Antibiotic resistance is not present in 
Singapore yet. 

False 255 (36.8%) 

True  77 (11.1%) 

Unsure 361 (52.1%) 

 

  



Table S3. Assessment of attitude toward primary care 

Questions  N (%) 

N= 693 

2.2.1 Sometimes my doctor prioritises what is 
beneficial for him over my medical needs 

 

Strongly agree 14 (2.0) 

Agree 109 (15.7) 

Neutral  145 (20.9) 

Disagree 335 (48.3) 

Strongly disagree 90 (13.0) 

2.2.2 My doctor’s medical skills are not as good as 
they should be 

Strongly agree 10 (1.4) 

Agree 83 (12.0) 

Neutral  150 (21.6) 

Disagree 373 (53.8) 

Strongly disagree 77 (11.1) 

2.2.3 My doctor is always honest when telling me 
about all the available treatments for my 
condition 

Strongly agree 100 (14.4) 

Agree 427 (61.6) 

Neutral  115 (16.6) 

Disagree 45 (6.5) 

Strongly disagree 6 (0.9) 

2.2.4 I have no worries about putting my life in my 
doctor’s hands 

Strongly agree 110 (15.9) 

Agree 363 (52.4) 

Neutral  135 (19.5) 

Disagree 74 (10.7) 

Strongly disagree 11 (1.6) 

2.2.5 Which of the following sources of medical 
information do you trust most? 

Healthcare 
professional’s 
advice  

627 (90.6) 

Family and 
friends  

36 (5.2) 

Online medical 
sources  

24 (3.5) 



Television 
programmes and 
advertisements 

4 (0.6) 

Radio 
programmes and 
advertisements 

1 (0.1) 

 

  



Table S4. Assessment of practices 

Questions  N (%) 

Total N= 693 

2.3.1.1 Would you go to the doctor for a cough and runny 
nose that lasted less than 1 week 

 

Yes 294 (42.4) 

No  377 (54.4) 

Unsure 22 (3.2) 

2.3.1.2 Would you go to the doctor for diarrhoea, vomiting 
and stomach pain that lasted less than 1 week? 

Yes 414 (59.7) 

No 262 (37.8) 

Unsure 17 (2.5) 

2.3.2.1 Would you expect the doctor to prescribe 
antibiotics for cough and runny nose that lasted less 
than 1 week to help with the recovery? 

Yes 136 (19.6) 

No 508 (73.3) 

Unsure 49 (7.1) 

2.3.2.2 Would you expect the doctor to prescribe 
antibiotics for diarrhoea, vomiting and stomach 
pain that lasted less than 1 week to help with the 
recovery? 

Yes 120 (17.3) 

No 501 (72.3) 

Unsure 72 (10.4) 

2.3.3.1 If the doctor you were seeing does not prescribe 
you antibiotics for cough and runny nose that lasted 
less than 1 week, would you seek another doctor’s 
opinion or firmly request the doctor for an antibiotic 
prescription? 

Yes 37 (5.3) 

No 619 (89.3) 

Unsure 37 (5.3) 

2.3.3.2 If the doctor you were seeing does not prescribe 
you antibiotics for diarrhea vomiting and stomach 
pain that lasted less than 1 week, would you seek 
another doctor’s opinion or firmly request the 
doctor for an antibiotic prescription? 

Yes 40 (5.8) 

No 615 (88.7) 

Unsure 38 (5.5) 

2.3.4.1 What do you usually do with left over antibiotics? 

 

No left 
overs  

476 (68.7) 

Disposal 
in rubbish 
bin  

130 (18.8) 

Keep for 
future use  

60 (8.7) 



Unsure 19 (2.7) 

Pour down 
sink or 
toilet bowl  

8 (1.2) 

2.3.4.2 Have you ever shared antibiotics with anyone else? Yes 23 (3.3) 

No 670 (94.5) 

2.3.4.3 Have you ever taken leftover antibiotics from a 
previous course of illness? 

Yes 38 (5.5) 

No 655 (9.5) 

 

 

Table S5. Molecular classification of ceftriaxone-resistant E coli isolates 

 E coli 

N=71 (%) 

p-value 

ST131 

N=11 (%) 

Non ST131 

N=60 (%) 

Number of resistant 
genes (mean ± sd) 

 1.2 ± 0.4 1.9 ± 0.8 0.0012 

ESBL genes     

CTXM  15 4 (36.4)  17 (28.3)  0.72 

 27 7 (63.6) 9 (15.0)  

 14 0 (0.0) 10 (16.7)  

 55 0 (0.0) 9 (15.0)  

 8 0 (0.0) 3 (5.0)  

 Others 0 (0.0) 9 (15.0)  

 None  0 (0.0) 3 (5.0)  

SHV  12 0 (0.0) 3 (5.0) 1.0 

 None  11 (100.0) 57 (95.0)  

TEM  206  1 (9.1) 11 (18.3) 0.11 

 198 0 (0.0) 3 (5.0)  

 Others  0 (0.0) 15 (25.0)  



 None 10 (90.9) 31 (51.7)  

OXA  1 (9.1) 3 (5.0) 1.0 

Quinolone resistance  8 (72.7) 21 (35.0) 0.041 

 

* Non-ST131 sequence types are: 38 (N=8), 1193 (N=5), 10 (N=4), 48 (N=3), other (N=35), 
none (N=5) 

 

 

 

 

 

 

 


