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THESE ARE THE QUESTIONS I WANTED

ANSWERS TO!



Antimicrobial resistance (AMR)

Worldwide health concern

• WHO: “key global health issues facing our generation”  - Global Action 

Plan. 

• National AMR strategy–2015-2019

AMR  complex and costly problem

• By 2050 WHO 10 million deaths USD $10 trillion loss GDP

• Aus: AMR adds $250 million pa healthcare and $500million pa 

antimicrobials 
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Service and use levels

• 87% population visits GP at least once pa

• 46% prescribed antibiotic under PBS

• 30,021,564 prescriptions pa (1278 prescriptions/1000 inhabitants)

• GPs 88% prescriptions

1Britt H, Miller GC, Henderson J, Bayram C, Harrison C, Valenti L, Pan Y, Charles J, Pollack AJ, Wong C, Gordon J. General practice 
activity in Australia 2015–16. General practice series no. 40. Sydney: Sydney University Press, 2016. 

2Australian Commission on Safety and Quality in Health Care (ACSQHC). AURA 2016: first Australian report on antimicrobial use 
and resistance in human health. Sydney: ACSQHC, 2016. 
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Range of stakeholders:  

CONSUMERS: important group

Pay the ultimate price and we drive 
resistance by demand



Consumers’ attitudes and knowledge

ATTITUDES

• Others are at fault

• Should target clinicians

• Personal not community 
problem

KNOWLEDGE

• Low awareness of problem

• Resistance belongs to body

• Perceptions of low risk

• Unaware of transmission 

McCullough, A. R., Parekh, S., Rathbone, J., Del Mar, C. B., & Hoffmann, T. C. (2016). A systematic review of the 
public's knowledge and beliefs about antibiotic resistance. Journal of Antimicrobial Chemotherapy, 71(1), 27-33.
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Problematic consumer behaviours

Two key types of behaviour

1. Self-medication1

2. Non-adherence 40% not taken as prescribed2

• 29% use of leftovers

• intentional and unintentional – range other behaviours

1Anghel, I. B., & Craciun, C. (2013). Self-Medication with Over-the-Counter Drugs and Antibiotics in Romanian 
Consumers: A Qualitative Study. Cognitie, Creier, Comportament, 17(3), 215.
2Kardas, P., Devine, S., Golembesky, A., & Roberts, C. (2005). A systematic review and meta-analysis of misuse of 
antibiotic therapies in the community. International journal of antimicrobial agents, 26(2), 106-113.
3Hawkings, N. J., Butler, C. C., & Wood, F. (2008). Antibiotics in the community: a typology of user 
behaviours. Patient education and counseling, 73(1), 146-152.
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Lack reliable estimates for what consumers
are doing with their antibiotics in Australia
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The importance of behaviour

• Attitudes and knowledge important

• Ultimate goal – assess behaviour

• Self-report biases – lead to lower reporting for 
some more problematic behaviours
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Attitudes Behaviour



• Scoring method – 2012 paper in 
Psych Science

• Measuring the Prevalence of 
Questionable Research Practices 
with Incentives for Truth-telling

11

John, L., Loewenstein, G., and D. Prelec. “Measuring the Prevalence of Questionable 
Research Practices with Incentives for Truth-telling,” Psychological Science (March 2012)



New Scoring Method
(Bayesian Truth Serum)

“BTS is a scoring system for eliciting and evaluating subjective opinions from a group of
respondents, in situations where the user of the method has no independent means of
evaluating respondents’ honesty or their ability. It leverages respondents’ predictions
about how other respondents will answer the same questions. Through these
predictions, respondents reveal their meta-knowledge, which is knowledge of what
other people know. ” (Prelec)

• Respondents supply not only their own answers, but 
also percentage estimates of others’ answers. 

• The formula then assigns high scores to answers that 
are surprisingly common  
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Prelec, D. “A Bayesian truth serum for subjective 
data.” Science, 2004, 306, 462-466.



Scoring Method: Overview

• Designed for situations where objective truth is beyond reach

• Rewards truthful reporting of private opinions or judgments

• Exploits the fact that a personal opinion is a signal about the 
opinions of others (the relationship between knowledge and 
meta-knowledge)

• It works at the level of one question
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3 Key Estimates

1. Self-admission rate (have you engaged in the 
behaviour?)

2. Prevalence estimate (how often others engage in 
the behaviour)

3. Admission estimate: (how often others would 
admit to engaging in behaviour)
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Pilot Study - 2015

• N=91 

• Assessed feasibility and validity

• Sought qualitative feedback

• Adapted

 Reduced # behaviours (16 to 10)

 Re-worded ambiguous or repetitive questions
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Behaviour Abbreviated Name

1 Asked a doctor for antibiotics because you thought you needed 
them to get better.

Asked

2 Asked a doctor for antibiotics "just in case" you became unwell 
when travelling.

Travel

3 Exaggerated your symptoms to a doctor to increase your 
chances of an antibiotic prescription.

Exaggerate

4 Saw another doctor to get antibiotics when the first doctor did 
not prescribe antibiotics.

Another Dr

5 Filled a previous prescription for antibiotics so you can treat the 
illness yourself.

Previous Script

6 Have given leftover or unused antibiotics to someone else. Given Other

7 Have stopped taking antibiotics before the full course was 
completed.

Stopped

8 Have taken leftover or unused antibiotics. Leftover

9 Have taken antibiotics that were past their expiry date. Past Expiry

10 Discarded leftover or unused antibiotics in the bin or down the 
sink.

Discard
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Outcome Measures

1. Prevalence estimates for 10 antibiotic behaviours

2. Levels of social acceptability and responsibility

3. Knowledge and attitudes of antibiotics and 
resistance 

4. Levels of responsibility for different stakeholders
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Data overview
N = 369 (complete), 105 (partial info)

33% Yr 12
20% Grad Cert/Dip
20% Bachelor
20% Postgrad
7% Yr 10/Other

89% 35 (18-79) 
years

19% excellent
70% good/very good
9% fair/poor

18

25% Chronic 
condition

83% 
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Question Mean (SD)

1 Antibiotics work on most coughs and colds. 2.14 (1.26)

2 Antibiotics can kill bacteria. 4.44 (.745)

3 Antibiotics can kill viruses. 2.12 (1.38)

4 Antibiotics can kill the bacteria that normally live on the 
skin and in the gut.

4.11 (.99)

5 Bacteria that normally live on the skin and in the gut are 
good for your health.

4.21 (.88)

6 A course of antibiotics should always be completed. 4.48 (.82)

7 Antibiotics should not be taken unnecessarily. 4.71 (.75)

8 If taken too often antibiotics are less likely to work in the 
future.

4.60 (.73)

9 Bacteria are becoming resistant to antibiotics. 4.58 (.74)

10 Antibiotic resistance is a serious healthcare problem in 
Australia.

4.50 (.81)

11 Antibiotic resistant bacteria could infect me or my family. 4.34 (.89)
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5 point Likert scale (1: Strongly Disagree to 5 Strongly Agree: 6 = Unsure)



Beliefs/Attitudes

Question Mean (SD)

I have a role to play in reducing antibiotic resistance. 4.11 (.89)

I am aware of current campaigns to combat antibiotic resistance. 3.26 (1.3)

I would be willing to change my current antibiotic behaviours to 
benefit the future health of others.

4.14 (.91)

It is more important that everyone has a right to access 
antibiotics now, than to conserve antibiotics for the future.

2.77 (1.1)

Antibiotic resistance is a problem we are likely to solve soon. 2.44 (.90)

22

5 point Likert scale (1: Strongly Disagree to 5 Strongly Agree)



Who is responsible?
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Results Summary

Most Frequent Behaviours

1. Discarding 
antibiotics bin/sink

2. Stopping antibiotics 
early 

3. Asking Dr 

4. Filling previous 
script

Least Frequent Behaviours

1. Seeing another Dr

2. Exaggerating 
symptoms to Dr

3. Having antibiotics past 
expiry date
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Social Acceptability & Responsibility

• Mean SA = 1.7 (out of 3)

• Mean SR = 1.3 (out of 3)

• Correlation between admiss rate & SA/SR

– SA: r = 0.83   SR: r = 0.60

– Greater SA higher admission rate

• Correlation between adj. prevalence & SA/SR

– SA: r = 0.78   SR: r = 0.56
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Knowledge and Attitudes

• Knowledge levels very high 

Shows that some campaigns working ?

Disconnect between knowledge and behaviour!

• Attitudes

– Generally positive towards taking personal 
responsibility
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Quotes
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Patient education is so very important in 
changing antibiotic beliefs. In order to combat antibiotic resistance, you 

need to change the attitudes of the medical 
profession to not just dole them out for 
incentives from pharmaceutical companies. 

It's rare for me to require antibiotics and I avoid 
them where possible. My doctor now knows 
better than to write a script to placate me as I 
don't need to kill off good gut bacteria without a 
damn fine reason! 

I wish people would think more about 
population health than individual health. As a 
person living with a chronic illness for 30 years 
and a parent of young children, I see this 
pattern of behaviour in immunisation choices 
and education also.



Strengths & Weaknesses

• Large, reasonably 
representative sample

• Assumes consumers have 
some knowledge of 
others behaviour

– Not unrealistic 

– Formula still works when 
respondents’ answers are 
not typical

• First use of scoring 
method in this area

• Best prevalence estimates 
given self-report and 
unverifiable nature of 
behaviours

• Limitation: no gold 
standard

• Systematic misbeliefs 
about certain behaviours
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Conclusions

• Consumers have a significant role to play in the 
reduction of AMR 

– individually they believe they are responsible and willing 
to change but more responsibility placed on Drs

• Target educational campaigns 

1. How to dispose of left-over antibiotics

2. What to do about previous scripts

3. Clear information about adherence regimes
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Future Research

• Use this survey in other countries

• Doctors : tailored survey to assess the frequency of 
problematic prescribing practices in primary care

• If you wish to collaborate please contact me!

katie.page@qut.edu.au
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