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Final year research project

• Research question

– Can education improve medicine-related knowledge 

of people living in care homes?

• Methods

– Test medicine-related knowledge

– Provide tailored medicine-related information

– Four weeks later, re-test medicine-related knowledge

• Results

– No significant difference in medicine-related 

knowledge



1999

PhD title: Pharmacist domiciliary visiting; 

derivation of a viable service model

• Home visits to older people post hospital  

discharge (N=100)

– 46.9% were not taking their medication as prescribed

– 26.1% of this was intentional

Bhattacharya, D, Wright, D. J, Purvis, J. R, Corlett, A. J. Non-adherence in older people:

intentional or unintentional? IJPP. 2004, VOL 12; SUPP/1, R63



Examples of non-adherence

Adams R, May H, Swift L, Bhattacharya D. Do older patients find multi-compartment 

medication devices easy to use and which are the easiest? Age Ageing. 2013



Effects of medication non-adherence



1. Predict / identify non-adherent patients

2. Determine the barriers to adherence

3. Develop strategies to address non-adherence



1. Identify the non-adherent patient



Early medication adherence research

• The search for constant characteristics to 

predict non-adherence:

– Age, gender, education, income, marital 

status…………

– None are consistent predictors

Paper in preparation: Predictors of non-adherence Watson, S, Payerne, E,  

Song, F, Wood, J, Smith, J, Adams, A, Bhattacharya, D



Predicting / identifying non-adherence

• Numerous attempts to 

develop questionnaires

• Variations on non-

judgmental approach to 

asking patient.

Concurrent and Predictive Validity of a Self-Reported Measure of Medication Adherence 

and Long-Term Predictive Validity of Blood Pressure Control. Morisky DE, Green LW, 

Levine DM. Med Care 1986; 24:67-74.

• Do you ever forget to take 

your medicines

• Are you careless at times 

about taking your 

medicines?

• When you feel better do 

you sometimes stop taking 

your medicines

• Sometimes if you feel 

worse when you take the 

medicines do you stop 

taking it?



Medication taking process

Adherence

Existing questionnaires



Adherence

Existing questionnaires
My research focus



Thank you



Theoretical models

228 explanatory constructs

33 psychological theories

Behaviour change 
theory

12 
domains

Theoretical domains 
framework

Michie S, et al. Making psychological theory useful for implementing evidence based practice: a 

consensus approach. Quality and Safety in health care 2005; 14(1): 26-33.



12 TDF domains



Barriers to adherence questionnaire

Systematic 
review

Questionnaire 
statement 
generation

Qualitative 
work to refine 
literature 
barriers and 
statements

Mapping

TDF



Identification of Medication 

Adherence Barriers questionnaire

(IMAB-Q)

Easthall, C, Taylor, N, Bhattacharya, D.  Developing the ‘Identification of Medication Adherence Barriers’ 

(IMAB) instrument: A novel application of behaviour change theoretical frameworks. UK Society of 

Behaviour Medicine.  Manchester 2012



I know how to take my medicines as prescribed Kow

I am physically able to take my medicines as prescribed Skill

I remember to take my medicines as prescribed Mem

I worry about what other people would think of me if they knew I took 

medicines 

Soc

I can easily get hold of my prescribed medicines from the pharmacy or 

surgery

Env

Taking my medicines as prescribed is a burden to me Emo

Life gets in the way of me taking my medicines as prescribed GC

I intend to take my medicines as prescribed Mot

I feel confident about all aspects of managing (ordering, collecting and 

taking) my medicines 

Cap

I worry about the unwanted effects of taking my medicines Cons
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1. Predict / identify non-adherent patients

2. Determine the barriers to adherence

3. Develop strategies to address non-adherence



Nieuwlaat R et al. Interventions for enhancing medication adherence. 

Cochrane Database Syst Rev. 2014;11:CD000011. 

Strategies to support adherence



RCT of pill organisers



Consort diagram

Consented 

n=236
Ineligible n=156

GP registered age => 75 years N=1,449

Questionnaire 1 

returned n=288

Declined 

n=1,167

Continued on next slide 

Visited n=80

Excluded n=4

Withdrawn n=6

Adherent n=41

Randomised n=29



AllocationPill organiser n=15

Total randomised n=29

Usual Care n=14

Withdrawn n=2

Excluded n=1

Withdrawn n=2

Excluded n=1

Primary outcome 

data n=12

Primary outcome 

data n=10

Consort diagram continued

Follow up

Analysis



Pill organiser effects

Measure Pill 

organiser

Usual 

packaging

p

n 12 10

Median (S-IQR) 

adherence

100% (0.8%) 100% (3.1%) 0.6191

No. (%) adverse

events

5 (41.6%) 0 0.0392

1: Mann-Whitney U

2: Fishers’ Exact

Bhattacharya, D,  Aldus, C, Barton, G et  al.  Do not initiate medication organisation 

devices without prior detailed medication review and vigilant monitoring BMJ 2014



Prescribing process

Medication 
initiated

Non-
adherence

Monitoring
Dose 

increase
Pill organiser initiated



Adverse events

• Hypoglycaemia (n=2)

– Excessive dose of anti-diabetic medication

• Falls (n=3)

– Potentially excessive dose of blood pressure 

medication



Safety netting of existing practice

Medication 
review

Pill organiser 
initiated

Monitoring
Appropriate 

dose 
adjustment



1. Predict / identify non-adherent patients

2. Determine the barriers to adherence

3. Develop strategies to address non-adherence



Strategies to support adherence

Behaviour



Strategies to support adherence

Behaviour

Salter C et al. Abandoned Acid? Understanding Adherence to Bisphosphonate Medications for the 

Prevention of Osteoporosis among Older Women: A Qualitative Longitudinal Study. PLoS ONE. 2014



Meta-analysis

• Cognitive-based interventions

– MI, BCC, III

– Hedges’ g 0.26 (0.08, 0.44) 3

• more effective than traditional   

approaches 

– Education, addressing practical 

barriers Cohen’s d (unadjusted) 0·16

(0·08, 0·24)

Easthall C, Song F, Bhattacharya D. A meta-analysis of cognitive-based behaviour 

change techniques as interventions to improve medication adherence. BMJ Open 2013
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Translation to standard care

• Meta-analysis effective interventions

– Delivered by experts in behaviour change 

techniques

1. Identify adherence barrier (s)

2. Select appropriate behaviour change techniques

• Significant ‘up skilling’ of healthcare workforce 

required to deliver cognitive-based behaviour 

change interventions.

Cate H, Bhattacharya D et al. Improving adherence to glaucoma medication: a randomised controlled 

trial of a patient-centred intervention. BMC Ophthalmology. 2014;14(1):1-10.



• A ‘tool’ to guide delivery of evidence based 

behaviour change interventions.
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1. IMAB-Q

• Adherence barriers mapped to the TDF

Adherence barrier



2. Behaviour change wheel

• Links TDF to evidence based behaviour 

change techniques

Behaviour change 

interventions

Michie S et al. The behaviour change wheel: A new method for characterising and 

designing behaviour change interventions. Implementation Science. 2011;6(1):42.



Adherence barriers
Behaviour change 

intervention
Elicit behaviour 

change (improved 

adherence)

IMAB-Q
Behaviour 

change 

wheel

Tailored, theory 

and evidence 

based adherence 

intervention?



Does this work in practice?



• UEA

• Harold and Marjorie Moss Trust

• National Pharmacy Association

• NIHR RfPB

• NIHR HTA

• Pharmacy research UK

• Norwich Glaucoma research trust

• Rosemont Pharmaceuticals

• Xeolas Pharmaceuticals

Funders
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