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The size of the problem
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The challenge of multiple 
health conditions…

4/5 of all prescriptions

6× number of medicines

Cassell A, BJGP 2018



Other factors driving polypharmacy

Single-condition 
guidelines

Poor evidence 
base Poor informatics

Lack of training Clinical 
complexity

Overstretched 
clinicians

Sociocultural 
issues

Multidisciplinary 
working and 
professional 
boundaries

Communication 
and patient-
centred care



additional 

medicine

+1=

Osanlou, BMJ Open 2022; PRACtICe study 2012

10% rise in side 

effect related 

admissions

16% rise in 

prescribing 

errors

associated with 

medicines
>108% reduction in 

quality of life



Solutions – what is the 
evidence?
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Evidence lacking for isolated reviews

McCahon D, BMC Med 2012

◼ Improvement in outcome

◼ No improvement



iSimpathy

• Pharmacist-led comprehensive polypharmacy review
• 28-hr training, 2½-hr intervention, primary and secondary care

• 3210 patients, 5+ meds (95%), high-risk meds (35%)

• Before/after (non-randomised) study

• Findings
• Decrease in number of medicines (12 to 11)

• Decrease in inappropriate prescribing

• Potential economic benefits based on medication changes made

• Other outcomes (admissions, death, etc) not reported
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Cole JA, Cochrane Database Syst Rev 2023

Evidence for 
polypharmacy 
interventions 
is poor



Limited evidence for primary care 
interventions

• Decreased admission through
• pharmacist review or MDT care

• system-level support and quality 
monitoring

• No improvement in admitted patient 
numbers

• No impact of training or CDS tools

• No improvements in ED visits or 
deaths
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The evidence for SMRs



We need better evidence:

✓High-quality

✓Aligns with practice 
needs

✓Addresses limitations of 
current strategies



A strategy to 
address 
polypharmacy

Identify 
population of 

interest

Modify 
aggravating 

factors

Deliver & 
implement 

effective 
reviews
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Intervention 
design

Identify 
population of 

interest

Modify 
aggravating 

factors

Deliver & 
implement 

effective 
reviews



Schematic of 
IMPPP intervention
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In-person review

Interprofessional 
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Notes review

Identify patient

Key features of 
informatics tool

Performance
reporting

Case finding

Clinical
summary



Informatics clinical summary 

Five key “tabs”:

1. Clinical summary
• Smoking, weight, BP, bloods, diagnoses

2. Current medications
• Repeat drug list (+ adherence, side effects)

• Recent acutes

• Recorded allergies/intolerances

3. Potentially inappropriate prescribing

4. Previous review data

5. Notes and plan



Trial design



Payne RA, NIHR Open Res 2022

month
6Complex IMPPP intervention

Usual clinical care



Usual care

• Generally a single, routine annual medication 
review with a clinician

• No specific management strategy focused on 
polypharmacy

• Availability of pharmacist in practice not a 
requirement

• No access to training, monthly performance 
feedback, computerised clinical summary, or 
financial incentives. 



Practices

• List size
• Median 10,800

• Range 4650 to 49,000

• Deprivation (IMD, 1=most deprived)

• Median 6

• Range 2 to 10

• 30 (81%) have pharmacist

• 19 intervention, 18 control



Patient population

• Up to 50 patients per practice (N=1850)

• Adults 18+ years

• 5+ regular medicines

• 1+ indicator of potentially inappropriate prescribing



Outcomes

• Primary outcome
• Mean no. potentially inappropriate prescribing indicators
• Based on list of >100 indicators (STOPP, START, etc)
• Examples:

• ACEi + diuretic + NSAID = AKI risk
• >65 + aspirin + no PPI = GI bleeding risk

• Secondary outcomes
• Patient reported

• QoL, treatment burden, medicines literacy, adherence

• Service utilisation
• GP consultations, admissions

• Death

• Follow-up determined at 26 weeks

• Intention-to-treat analysis

month
6



Other evaluation

• Parallel mixed-methods process evaluation
• Aim: to examine adoption/delivery of intervention 

and explore patient and clinician experiences

• Methods: patient surveys, interviews, clinical 
observations

• Health economic evaluation
• Aim: to understand cost-effectiveness from NHS 

perspective

• Methods: costs from EHR data and patient self-
report, QALY outcome
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Patient characteristics

Usual care Intervention
Total number 836 (48%) 891 (52%)
Sex (% female) 50% 48%
Age (median, IQR) 73 (66-79) 73 (65-79)
White ethnicity (%) 93.5% 94.5%
Education: degree qual (%) 18% 17%
Num. co-morbidities 4 (3-5) 4 (3-5)
Num. medicines 8 (6-10) 8 (6-11)
Mean (SD) num. PIP indicators 2.3 (1.7) 2.4 (1.8)

RA Payne, Lancet Healthy Longev 2025



Test results
Medications
Side effect profile
Adherence
PIP indicators
Activity recording

Intervention implementation

Positive training feedback Performance reportsIntegrated IT tool



Intervention implementation

High proportion of expected reviews completed



Primary outcome
Change in potentially inappropriate prescribing

No evidence that IMPPP 
intervention is different 
from usual care in 
reducing potentially 
inappropriate prescribing Before:

IMPPP 2.4±1.8

Control 2.3±1.7
 

After 26 weeks:

IMPPP 2.3±1.9

Control 2.3±1.8

Mean difference in no. PIP

−0.007 (−0.21 to 0.20), 
p=0.95

RA Payne, Lancet Healthy Longev 2025



Sub-group and secondary analyses
Do other factors affect the results?

Unaffected by

• intervention compliance

• outliers or IT system

• sociodemographic factors
• sex, age, deprivation

• mental health

PIP may be reduced in 
patients with lower medicine 
count or multimorbidity

Change in number of PIP

N Change 95% CI p

No. medicines

Low 987 -0.189 -0.403, 0.025 0.083

High 700 0.230 -0.027, 0.486 0.079

Multimorbidity

Low 836 -0.174 -0.373, 0.025 0.086

High 851 0.129 -0.027, 0.398 0.317

RA Payne, Lancet Healthy Longev 2025



Secondary outcomes of interest
Medications and patient reported measures

Outcome* IMPPP Control N p

No. meds 8 (6,11) 8 (6,11) 1687 0.662

Adherence 80 (67,92) 80 (67,91) 1687 0.140

Quality of life 61 (45,80) 60 (42,75) 1179 0.332

Treatment burden 10 (2.5,20) 12.5 (2.8,23) 1152 0.028

No effect on medication 
count or adherence

Quality of life unaffected 
but treatment burden 
slightly improved

*Adherence=medication possession ratio; QoL=EQ-VAS; Tx burden=multimorbidity treatment burden questionnaire



Health economics

• Adjusted mean QALYs similar in both 
groups

• Mean adjusted costs higher in 
intervention group

• £5225 per PIP indicator avoided

• 6% probability of cost-effectiveness at 
NICE £20K/QALY threshold

BENEFIT

COST



• Strengths
• Large, well-designed study

• Implementable

• Achievable in clinical practice

• >97% data completeness

• Limitations
• Usual care has improved with time

• No robust measure for “patient 
reported” outcomes

• Some missing data for secondary 
outcomes



Why are things not improving?

• Intractable problem
• Complexity, clinical uncertainty, too “big” a problem

• Easier patients may improve, “focused” interventions 
work

• Wrong patients
• Multiple medicines not necessarily a problem

• We are measuring the “wrong” outcome
• PIP measures only “technical” quality

• Patient experience and quality of life – hard to measure, 
insensitive to change

• “Hard” outcomes (admissions, death) – minimal impact



Summary

• Large and robust study of patient-level 
intervention for polypharmacy

• No improvement in potentially 
inappropriate prescribing

• Less complex patients may improve

• Small improvement in treatment burden 
but not quality of life, adherence or drug 
count

• But there are some other positives…
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Methods



Patient experience survey

• Online or paper 

• After medication review (intervention)
• 767 responses (72.5%)

• Questions:
• Nature of review (duration, clinician, 

mode)

• Satisfaction and perceptions of shared 
decision making

• Views on processes and outcomes of 
the review 



Interviews
• Patients (N=28), GPs (6), pharmacists (13)

• Purposive sampling to maximise 
experiences

• Varied practice population and pharmacist 
provision

• Varied patient characteristics

• Phone or video

• Semi-structured interview using topic guide
• Previous experiences

• Expectations and understanding

• Experience of intervention



Clinical observations

• Sampling approach similar to 
interviews

• Audio-recorded patient-facing 
review (N=27)

• GPs & pharmacists audio-
recorded subset of their 
IPCDs (N=17)



Analysis

• Survey data summarised 

• Verbatim transcription of 
observations/interviews

• Thematic analysis using deductive 
and inductive approaches

• Findings brought together across 
all sources

• Interpreted using the SHARE 
model of decision-making 



Results



Approach to review by patient

• Patient expectations
• Positive (seeking knowledge or reassurance, opportunity for change)

• Negative (exclusion from decision making, wanting to maintain status quo)

• Relationship with clinician
• 75% patients were unfamiliar with person conducting review

• Pharmacist undertook most reviews - considered appropriate use of 
resources

• Some doubted pharmacist ability to make changes

• Reassured by GP-pharmacist discussion and pharmacist 
acknowledgement of uncertainty



Patient satisfaction with review

0 20 40 60 80 100

Overall satisfaction with review

Interested in patient as whole person

Understood patient's concerns

Helping patient take control

Considered their values/traditions

Plan aligned with patient's daily life

Percentage survey respondents

73.2% 
of respondents satisfied 

with their review

Satisfaction 
strongly associated with 

shared decision 

making



Shared decision-making themes

• Pharmacists often sought patient involvement early, but 
greater use of pre-review information might have helped

• Just over half patients received medication information which 
they valued, but frustration if questions not fully addressed

• ~60% patients had priorities discussed, and patients felt 
preferences were heard, understood & addressed

• Majority felt agreement was reached; some patients preferring 
clinician-led decisions, some happy to reject suggestions

• Verbal summaries were common and valued by patients, but 
only 8% had written plan and 21% had follow-up arranged

Seeking patient 
participation

Provision of 
information

Discussion of 
patient priorities

Agreement on 
decisions

Summarising 
and follow-up



Patient reflections

• Patients valued the review when:
• it was meaningful

• they were actively involved

• ongoing support was offered 

• Improvements
• Additional information in advance

• Post-review summary document



Benefits of interprofessional discussion

• Strengthening teamwork & collaboration
• Improved understanding of roles & teamwork
• Overcame isolated working patterns
• Greater meaningful and consistent communication
• Protected time allowed 2-way discussion

• Learning together and building confidence
• Value of different perspectives and shared learning
• Pharmacists’ confidence grew
• Increased patient trust

• Working together to tackle complex care
• Enabled reflection, shared knowledge, & planning
• Helped management of complex and holistic care 
• Highlighted issues otherwise missed

Benefits observed after only 
few patients, and many 
wanted discussions to 
continue after the trial



Facilitating factors
• Supportive culture

• Trust and valuing each other’s skills

• Equal standing

• Shared goals

Challenges
• Lack of time

• In-person meetings preferred but harder to arrange

• Scheduling challenging across multiple sites

• Often only one GP and pharmacist involved

improved 
teamwork and 
more productive 
decision-making



Conclusions



Key messages

• Multiple data sources provide in-depth, triangulated results
• Limitations included survey response bias and representativeness

• Patients reported high satisfaction
• Pharmacist-led, phone reviews generally acceptable but some missed 

opportunities for open discussion

• Patients want to be informed, prepared and priorities considered

• Review needs seen as part of continuing process of care

• Interprofessional collaboration
• Short, structured IPC feasible in routine practice and valued by clinicians

• Improves teamworking, communication and shared learning

• Supports medication review and increases patient trust

• Time pressures remain a challenge



Implications for practice and policy

• Incentivise more patient-centred reviews
• Enhance patient experience
• Improved preparation and follow-up valued

• Encourage dedicated interprofessional discussion
• Improved working relationships, shared skills, greater patient trust
• Protected, funded, regular meetings with named GP, reviewing 

multiple patients (vs tokenistic/ad hoc)
• Ensure patients aware

• Revisit current review policy
• Reviews more focused on defined problems
• Focus on patient-centred outcomes

• Other elements? Training, incentives, feedback, IT
• More research required!
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