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Medication adherence - Outline

• Why is it an elephant?  
• Adherence in long-term disease management 
• Adults v children
• Adherence in epilepsy?
• Does adherence affect clinical outcome?
• What factors influence adherence?
• What interventions work?



Adherence – what is it?

• Compliance v adherence v concordance
• Adherence – “the extent to which the patient’s action matches 

the agreed recommendations of the prescriber”

C Everett Koop
US Surgeon General





Medication adherence in adult long-term disease

• Diabetes  - CODE2
– <30% good glycaemic control.  
– 2% adhered fully to agreed management.  

• Hypertension
– Increases risk of ischaemic heart disease by 3-fold and stroke by 8-fold.  
– UK - <25% have optimum BP control.  
– 60% of hypertension relates to poor adherence

• Asthma
– Adherence 30% – 70%; 
– Poor adherers  - 6 fold risk of ICU admission



Why adherence is important

• Health outcomes
– Morbidity and mortality
– Apparent drug ineffectiveness
– Adverse effects
– Multiple changes of medication

• Costs
– Relates to 33-69% of medication 

related hospital admissions – USA 
$100 billion 

– UK - £750million p.a.

Cutler & Everett, 2010; Maidment, 2017 



Why it (should) matter to pharma



Measuring adherence
• Subjective 

– patient reporting
– Scaled questionnaires

• Objective
– Remaining pill counts
– Electronic pill monitoring
– Medication possession ratio
– Clinical population data-linkage
– Biochemical – drug levels

• Defining thresholds
– “Good” v  “Poor” adherence
– Varying thresholds 80 – 95%



Prescribing in children

• 15% of children age 11-15 have 
a chronic illness (NHS-E, 2018)

Thrane, Sørensen, 1999



Childhood asthma



Childhood diabetesChildhood diabetes

Morris et al, Lancet 1997



Childhood cystic fibrosis

• Poor adherence:
– Enzyme supplements – 72%
– Vitamins – 59% 
– Chest physio 49%



Childhood epilepsy

• 50% onset as child/young adult
• Common chronic condition (c.8 per 1000)
• 1 in 20 acute admissions and outpatient 

consultations
• 70% can become seizure free with 

appropriate treatment
• Adherence to medication?



Medication adherence in childhood epilepsy

All children <16 years with epilepsy in 2 one year cohorts
Mean duration of epilepsy  - 4 years 

How common is poor adherence?
What clinical variables might be associated with good or poor adherence?

Community 
dispensing dataset

Clinical dataset (plus 
prescribing data)

“Adherence 
Index”



• Clinical data – demography, 
seizure frequency, AED Rx, 
comorbid disorders



Results
• Mean adherence 69.4% 
– >90% adherence – 31%
– <50%  adherence – 25%

• No effect on adherence:
– epilepsy duration
– seizure frequency
– AED type, polytherapy  
– co-morbidity

• Adherence falls with age 



Newly diagnosed epilepsy

Even if initial adherence was 
good, 27% became non-adherent 
after 12 months

Modi, Neurology, 2014

• Pooled adherence data – 58% for all v. 65% for new diagnosis
Yang, Ep Res, 2018

Fuchs, 2019, (submitted)



Does adherence affect outcome in paediatric 
epilepsy?

Adherence trajectory group status was a 
significant predictor of seizure outcome

Non-adherence at 2 years doubled
the risk of emergency admission 
(HR 2.1)
Lee YK, Epileptic Disord. 2016



Seizure frequency v adherence in new diagnosis

Falling adherence vs rising seizure 
freedom rates!?!

Fuchs, 2019, (submitted)



Epilepsy: Is children’s adherence better?

• Pooled adherence rates in systematic reviews
– Children  - 58% (22 – 96%)  

Yang,  Ep Res, 2018

– Adults - 40% (26 – 79%)  
Malek, Acta Neur Scand, 2016

• Why so varied? 
– definitions, methodology, population heterogeneity



Factors affecting adherence

• Patient related
– “Health Literacy”
– Partnership working/ decision making

• Prescribers
– Complex Rx regimes
– Multiple changes of healthcare provider

• Health systems
– Time 
– Access & “Contactability”



Health Literacy

UK population:
• 16% functionally illiterate
• 35% “health illiterate” 

“the capacity to 
obtain, process, and 
understand basic 
health information 
and services needed 
to make appropriate 
health decisions to 
prevent or treat 
illness.”



Drug treatment regimes
Dosing frequency?

Polytherapy?



Drug treatment regimes
Adverse effects?Medicine formulation?



• Factors associated with good 
adherence
– Family support
– Smaller family size
– Stable parental marriage status
– Better socio-economic status
– Healthcare provided support

• Inconsistent results
– Age
– Seizure frequency
– Seizure type
– Medication 
– Medication preparation
– Polytherapy
– Comorbidity
– Adverse effects

Epilepsy in children



Interventions to improve adherence
Systematic review: 

Interventions to enhance adherence in chronic illness in children and young people

• Education
– Phone, home visits, clinic settings
– Benefit in 2/7 trials 

• Behavioural 
– Goal setting, reward reinforcement, linking to established routines
– Benefit in 4/7 trials

• Conclusions
– Education plus behavioural likely to more effective
– Need to select out poor adherers

Dean, Arch Dis Ch, 2010



Electronic media

• “Sweet Talk” – text messaging
• Randomised to:

– Standard insulin
– standard insulin + Sweet Talk
– intensive insulin + Sweet Talk

Franklin, Diab Med, 2006



E-gift cards!Reminders – wearable 



• Web-based educational programme
• Randomised to weekly email reporting or via social media forum with 

other subjects
• Subjective and objective adherence reporting 
• All adherence improved (p<.001)
• Before and after intervention
– Control group 58% to 67% (p=0.7)
– SM group adherence 50% to 92% (p=0.03)



Conclusions
• Recognise the elephant!
• Adherence is a big issue
• Clinical outcomes and costs

• Professionals’ & societal education
• Need simple tools to identify good and poor 

adherence

• Health Literacy
• Choosing the right medicines
• Education packages and behavioural support
• Can we use electronic media to promote 

adherence?


