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Collaborative Quality Improvement 

in General Practice Clusters 

This paper is the first in a series that relates to are-

as of quality and safety on which general practice 

clusters could usefully focus improvement activity. 

Each paper summarises research, guidelines and 

other evidence about areas of care which can be 

improved, and improvement methods and interven-

tions.  

Prescribing Safety 
Primary care prescribing is a high-benefit, high-cost 
and high-risk activity, but most prescribing improve-
ment activity historically has focused on benefit 
(ensuring that people get prescribing known to be ben-
eficial, such as aspirin after heart attack) or on cost. 
Primary care prescribing also commonly causes harm, 
with preventable adverse drug events causing up to 
4% of emergency hospital admissions. This paper de-
scribes measures and improvement methods which 
have been clearly shown to improve primary care pre-
scribing safety in large, pragmatic, cluster-randomised 
trials and in real-world use in Scottish general practice.  

 

The problem 
The problem is high-risk or potentially inappropriate 
primary care prescribing. This is prescribing which is 
clearly risky but which will sometimes be appropriate 
(see appendix 1). For example, prescribing ibuprofen 
to someone who has had a stomach ulcer is risky, but 
could be appropriate if that was the only way to control 
their pain. Such prescribing needs regular review and 
active management including appropriate monitoring, 
because it causes considerable harm.

1-5
 Preventable 

drug side effects cause up to 4% of emergency hospi-
tal admissions.

6
 There are several sets of validated 

high-risk prescribing indicators
7-10

 including two which 
were developed for use in UK general practice. High-
risk prescribing in primary care is common and varies 
fourfold between Scottish general practices,

11
 with sim-

ilar variation between practices in England,
12

 and 
greater variation for ‘failure to monitor’ indicators than 
for those measuring high-risk prescribing.

12
 At patient 

level, high-risk prescribing is most strongly associated 
with polypharmacy. The more drugs a patient is pre-
scribed, the more likely they are to be receiving a high-
risk prescription.

11,12
 This reflects the difficult balance 

between need (sicker people have more need for 
drugs) and risk (sicker people are more likely to be tak-
ing interacting drugs or have conditions which makes 
some prescribing risky). The correct level of high-risk 
prescribing is therefore not zero, since in some patients 
need and expected benefit will outweigh risk (although 
monitoring is easier to define as being always re-
quired). Focusing active improvement activity on pa-
tients who are at particularly high risk of drug side ef-
fects therefore has the potential to significantly improve 
prescribing safety.  

 

 

Can high-risk prescribing be improved? 
There have been three large, pragmatic, cluster-
randomised trials of improvement interventions carried 
out in a total of 367 UK general practices (two trials 
were done in Scotland, involving ~300 practices in five 
Health Boards). All three of the interventions have 
been shown to reduce high-risk prescribing. Taken to-
gether with two ongoing trials in 280 Scottish practices 
and current implementation work in >500 English prac-
tices, the findings define core elements which would be 
feasible to use the planned GP clusters.  

 

Core elements for improvement 

Define a set of high-risk prescribing indicators which 
are important. This should draw on published lists from 
consensus studies

7, 8, 10
 or previous research (appendix 

1) but the choice should be determined by what mat-
ters in the settings where the innovation will be used.  

 Educate clinicians about the risks of the targeted 
prescribing, including the trade-offs between 
benefit and harm in individual patients. Written 
education alone is unlikely to be effective, but 
educational outreach is.  

 Use informatics to measure how common high-
risk prescribing is in each practice in order to 
provide feedback and evaluate change (critical), 
to identify patients for review (critical), and to 
support structured review (more optional since 
can be achieved in other ways).  

 Ensure that patients with high-risk prescribing 
are reviewed by a physician or pharmacist who 
makes a structured judgement about appropri-
ateness and takes action if necessary. 

 

Blends of core elements shown to be effective 

The three evaluated interventions use different blends 
of the core elements (see appendix 2 for more details).  

The EFIPPS intervention was implemented in 95% of 
practices in NHS Ayrshire and Arran, NHS Lanarkshire 
and NHS Lothian. It used written education + feedback 
using routine pharmacy claims data over one year + 
support for patient identification. It reduced high-risk 
prescribing by 12% by 15 months after feedback start-
ed. We are currently examining what happened in the 
year after feedback ceased. Also of note is that the 
control arm received written educational material about 
the targeted prescribing and access to searches to 
identify patients, but this had no effect on prescribing, 
consistent with the literature that written educational 
material alone is usually ineffective. The EFIPPS inter-
vention is the least effective of the three but in principle 
is the simplest and cheapest to deploy at scale.

13, 14
  

The PINCER intervention was implemented in 72 Eng-
lish practices who volunteered to take part (25% of 
those approached participated). It used educational 
outreach by a pharmacist + informatics using data ex-
tracted from practice electronic medical records to 
identify patients and provide simple feedback + 12  
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Figure 1: Impact of the Forth Valley prescribing 

safety improvement intervention 

weeks support from a pharmacist to review patients 
and improve systems. It reduced high-risk prescribing 
by 29% at 6 months and 22% at 12 months. It reduced 
drug monitoring failure by 44% at 6 months and 36% 
at 12 months. Of note is that high-risk prescribing and 
monitoring failure was more reduced at 6 months than 
at 12 suggesting that its effect waned over time.

15
 It 

requires having access to pharmacists to support re-
view and work with primary care practices.  

The DQIP intervention was implemented in 33 Tayside 
practices who volunteered to take part (50% of those 
approached participated).  

It used educational outreach by a pharmacist + infor-
matics using data extracted from practice electronic 
medical records to identify patients, provide weekly 
feedback, and support structured review + financial 
incentives to review (£15/$25 per patient reviewed). It 
reduced high-risk prescribing by 37% at 12 months. 
This effect was sustained in the 12 months after the 
financial incentives ceased because the intervention 
also reduced new high-risk prescribing. 

The DQIP intervention also led to large reductions in 
related emergency hospital admissions with gastroin-
testinal bleeding, acute kidney injury and heart failure. 
These were pre-specified secondary outcomes, but we 
believe this needs confirming in other studies. The 
PINCER intervention is currently being implemented in 
530 ‘spread’ practices in England and the evaluation of 
this will be powered to definitely examine emergency 
hospital admission.  

 

Implementation in real-life NHS practice 
Several Health Boards have implemented improve-
ment activity based on the six EFIPPS measures 
which have been built into PRISMS (the main NHS 
Scotland tool which Boards use to manage primary 
care prescribing). This included NHS Forth Valley 
where it was an element of their 2013/14 Whole Sys-
tems Working enhanced service under which practices 
agree to focus on a set of clinical and organisational 
areas which change year by year. Practices are paid 
on completion of the work, but can choose when and 
how to implement it, and Boards provide education 
and informatics support to facilitate implementation. 
NHS Forth Valley: 

1. Focused on three of the EFIPPS indicators 
(element 1 – indicator choice).  

2. Delivered a 45 minute educational workshop on 
the risks of this prescribing as part of a Protect-
ed Learning Time session, with short written 
educational material to supplement this (element 
2 – education). 

3. Measured practice rates of high-risk prescribing 
for these three indicators in PRISMS and gave 
practices comparative feedback showing their 
rate compared to other practices (element 3 – 
informatics for feedback), and then provided 
practices with searches to run in their own clini-
cal IT system to identify patients for review 
(element 3 – informatics for patient identifica-
tion). 

4. Asked practices to review the clinical record of 
all patients identified, to make any changes to 

prescribing they judged necessary, and organise 
appropriate follow-up if required (element 4 – 
review of identified patients where clinical deci-
sions are left to professional judgement).  

There is good evidence that the real-world Forth Valley 
intervention was very effective (figure 1) with more 
than a thousand patients having their prescribing 
changed as a result. There was no improvement in the 
three EFIPPS indicators which were not targeted, in-
creasing confidence that the observed changes were 
due to the improvement activity. 

 

Implication for collaborative quality improve-
ment in general practice clusters 
The six EFIPPS measures (appendix 1) and the Scot-
tish Therapeutics Utility (STU - a practice-based tool 
integrated with the GP electronic medical record which 
makes measurement and patient identification straight-
forward). Other measures are less suitable for imple-
mentation in PRISMS since they require data about 
the conditions a patient has, but could be straightfor-
wardly be implemented in STU for use by practices in 
GP clusters, with the advantage of having consistently 
measured indicators rather than relying on ad hoc and 
likely variable practice-created searches.   

Prescribing safety would be a suitable topic for early 
implementation of general practice clusters because it 
is a topic which matters to Health Boards and which 
GPs find engaging and consider important, where 
there are a number of validated indicators which can 
be measured in PRISMS and in GP clinical IT systems, 
and where focusing GP attention on the targeted pre-
scribing leads to large reductions in high-risk prescrib-
ing with some evidence that related emergency hospi-
tal admissions are reduced.  

 

 

file:///J:/HW/GPPC/Research/SSPC/SSPC%20Papers%20and%20Reviews/Briefing%20Papers/Word%20versions/new%20design/1_PrescribingSafety_BruceGuthriebridiedesign.docx#_ENREF_15#_ENREF_15


(version 1.0, 5 September 2016) 

4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

References 

1. Budnitz DS, Lovegrove MC, Shehab N, Richards CL. 

Emergency Hospitalizations for Adverse Drug Events in 
Older Americans. New England Journal of Medicine 2011; 

365(21): 2002-12. 

2. Budnitz DS, Shehab N, Kegler SR, Richards CL. Medica-
tion Use Leading to Emergency Department Visits for 
Adverse Drug Events in Older Adults. Annals of Internal 

Medicine 2007; 147(11): 755-65. 

3. Gurwitz J, Field T, Harrold L, et al. Incidence and prevent-
ability of adverse drug events among older persons in the 
ambulatory setting. JAMA: The Journal of the American 

Medical Association 2003; 289(9): 1107-16. 

4. Gandhi TK, Weingart SN, Borus J, et al. Adverse Drug 
Events in Ambulatory Care. New England Journal of Medi-

cine 2003; 348(16): 1556-64. 

5. Bates DW, Cullen DJ, Laird N, et al. Incidence of adverse 
drug events and potential adverse drug events: Implica-

tions for prevention. JAMA 1995; 274(1): 29-34. 

6. Howard R, Avery A, Slavenburg S, et al. Which drugs 
cause preventable admissions to hospital? A systematic 
review. British Journal of Clinical Pharmacology 2007; 63
(2): 136-47. 

7. The American Geriatrics Society Beers Criteria Update 
Expert Panel. American Geriatrics Society Updated Beers 
Criteria for Potentially Inappropriate Medication Use in 
Older Adults. Journal of the American Geriatrics Society 

2012; 60(4): 616-31. 

8. Dreischulte T, Grant A, McCowan C, McAnaw J, Guthrie 
B. Quality and safety of medication use in primary care: 
consensus validation of a new set of explicit medication 
assessment criteria and prioritisation of topics for improve-

ment. BMC Clinical Pharmacology 2012; 12(1): 5. 

9. Avery AJ, Dex GM, Mulvaney C, et al. Development of 
prescribing-safety indicators for GPs using the RAND 
Appropriateness Method. British Journal of General Prac-

tice 2011; 61(589): e526-e36. 

10. Spencer R, Bell B, Avery AJ, Gookey G, Campbell SM. 
Identification of an updated set of prescribing-safety indi-
cators for GPs. British Journal of General Practice 2014; 

64(621): e181-e90. 

11. Guthrie B, McCowan C, Davey P, Simpson CR, 
Dreischulte T, Barnett K. High risk prescribing in primary 
care patients particularly vulnerable to adverse drug 
events: cross sectional population database analysis in 

Scottish general practice. BMJ 2011; 342: d3514. 

12. Stocks SJ, Kontopantelis E, Akbarov A, Rodgers S, Avery 
AJ, Ashcroft DM. Examining variations in prescribing safe-
ty in UK general practice: cross sectional study using the 

Clinical Practice Research Datalink. BMJ 2015; 351. 

13. Guthrie B, Treweek S, Petrie D, et al. Protocol for the 
Effective Feedback to Improve Primary Care Prescribing 
Safety (EFIPPS) study: a cluster randomised controlled 

trial using ePrescribing data. BMJ Open 2012; 2(6). 

14. Barnett K, Bennie M, Treweek S, et al. Effective Feedback 
to Improve Primary Care Prescribing Safety (EFIPPS) a 
pragmatic three-arm cluster randomised trial: designing 
the intervention (ClinicalTrials.gov registration 

NCT01602705). Implementation Science 2014; 9(1): 133. 

15. Avery AJ, Rodgers S, Cantrill JA, et al. A pharmacist-led 
information technology intervention for medication errors 
(PINCER): a multicentre, cluster randomised, controlled 
trial and cost-effectiveness analysis. The Lancet 2012; 

379(9823): 1310-9. 

16. O'Mahony D, O'Sullivan D, Byrne S, O'Connor MN, Ryan 
C, Gallagher P. STOPP/START criteria for potentially 
inappropriate prescribing in older people: version 2. Age 
and Ageing 2014. 

17. Avery A, Rodgers S, Cantrill J, et al. Protocol for the PIN-
CER trial: a cluster randomised trial comparing the effec-
tiveness of a pharmacist-led IT-based intervention with 
simple feedback in reducing rates of clinically important 
errors in medicines management in general practices. 

BMC Trials 2009; 10: 28. 

18. Dreischulte T, Grant A, Donnan P, et al. A cluster random-
ised stepped wedge trial to evaluate the effectiveness of a 
multifaceted information technology-based intervention in 
reducing high-risk prescribing of non-steroidal anti-
inflammatory drugs and antiplatelets in primary medical 
care: The DQIP study protocol. Implementation Science 

2012; 7(1): 24. 

Figure 1: Impact of the Forth Valley prescribing 

safety improvement intervention (continued) 



(version 1.0, 5 September 2016) 

5 

 
There are drugs which are always contraindicated in some patients. Prescribing in that situation is therefore a ‘never’ 
event similar to cutting the wrong leg off. However, such prescribing hardly ever happens and so isn’t a frequent 
cause of harm. Most drug-related harm is caused by commonly prescribed drugs with fairly small risks, but there are 
groups of patients in which risks are predictably higher. For example, non-steroidal anti-inflammatory drugs 
(NSAIDs) such as ibuprofen (eg Advil) can cause stomach ulcers or bleeding in anyone. But these side effects are 
much more common in older people, in people who have had ulcers or bleeding before, in people taking other drugs 
with the same side effects such as aspirin and so on. In these patients, prescribing an NSAID is predictably high-risk 
but even so will be appropriate in some people. The prescribing we are targeting is therefore “high-risk” or 
“potentially inappropriate”, but the correct level of it is not zero, since prescribers have to make an individualised de-
cision about risks and benefits that takes account of patient preferences and expected benefit. PINCER also target-
ed a range of measures of ‘failure to monitor’. The table shows the measures targeted in the three trials, which are 
drawn from published consensus lists.

7, 8, 10, 16
 We are currently working in two areas with 130 practices to extend 

targeting to ~50 measures simultaneously, but we wouldn’t recommend most organisations or clusters starting at 

such a scale. 

 

Appendix 1: What is high-risk prescribing? 

Prescription of a non-steroidal anti-inflammatory drug (NSAID) to someone with previous peptic ulcer or gastrointes-
tinal bleeding without co-prescription of a gastroprotective drug 

Prescription of an NSAID to someone aged 75 years and over without co-prescription of a gastroprotective drug 

Prescription of an NSAID to someone already prescribed aspirin or clopidogrel without co-prescription of a gastro-
protective drug 

Prescription of an NSAID to someone already prescribed an oral anticoagulant without co-prescription of a gastro-
protective drug 

Prescription of an NSAID to someone with chronic kidney disease stage 3 or worse 

Prescription of an NSAID to someone already prescribed a diuretic and an ACE inhibitor or angiotensin receptor 
blocker (the ‘triple whammy’) 

Prescription of an NSAID to someone with heart failure 

Prescription of a thiazolidinedione to someone with heart failure 

Prescription of a beta-blocker to someone with asthma 

Prescription of a long-acting beta-2 agonist inhaler to someone with asthma without co-prescription of an inhaled 
corticosteroid 

Prescription of a combined oral contraceptive to a woman with a history of arterial/venous thromboembolism 

Prescription of a combined oral contraceptive to a woman aged 35 years and older who is a current smoker 

Prescription of a combined oral contraceptive to a woman with a body mass index ≥40 

Prescription of oral or transdermal estrogen to a woman with a history of breast cancer 

Prescription of oral or transdermal estrogen without a progestogen to a woman with an intact uterus 

Prescription of both aspirin and clopidogrel without co-prescription of a gastroprotective drug 

Prescription of aspirin or clopidogrel to someone already prescribed an oral anticoagulant without co-prescription of 
a gastroprotective drug 

Prescription of an antipsychotic drug to a person aged over 65 years with dementia 

Amiodarone prescribed for >1 month at a dose of >200mg/day 

Methotrexate prescribed without full blood count or liver function test done in the last 3 months 

ACE inhibitor or loop diuretic prescribed long term without electrolytes/renal function test done in the last year 

Warfarin or other coumarin anticoagulant prescribed without INR done in the last 3 months 

Lithium prescribed without lithium level in the last 3 months 

Amiodarone prescribed without thyroid function test in the last 6 months 
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  PINCER
15, 17

 DQIP
18

 EFIPPS
13, 14

 

Population 

served 

Primary care (~25% of eligible 
practices took part), ~37,000 
patients at high risk of ADEs. At 
baseline, 3% had high-risk pre-
scribing, and 15% had monitor-
ing failure. 

Primary care (~50% of eligible 
practices took part), ~30,000 
patients at high risk of ADEs. At 
baseline, 4% had high-risk pre-
scribing 

Primary care (~94% of eligible prac-
tices took part), ~160,000 patients at 
high risk of ADEs. At baseline, 6% 
had high-risk prescribing. 

Targeted 

prescribing 

12 measures including a 7 drug-
drug/drug-disease interaction 
measures and 5 monitoring fail-
ure measures 

9 measures, all relating to high-
risk NSAID and antiplatelet pre-
scribing 

6 measures, 5 relating to high-risk 
NSAID and antiplatelet prescribing, 1 
for antipsychotic use in older people 
with dementia 

Intervention (1) Educational outreach visit by 
a pharmacist, with supporting 
written material. The EOV in-
cluded education about targeted 
prescribing and discussion of its 
root causes, and how to organ-
ize improvement. 

(2) Informatics to identify pa-
tients for review. The data used 
came from GP electronic medi-
cal records. 

(3) The pharmacist led the re-
viewing of patient charts and 
made recommendations to the 
practice for changes in prescrib-
ing. 

(1) Educational outreach visit by 
a pharmacist, with supporting 
written material. The EOV includ-
ed education about targeted pre-
scribing and discussion of how to 
organize improvement. 

(2) Informatics to identify patients 
for review, facilitate review, and 
feedback progress over time in a 
run-chart. The data used came 
from GP electronic medical rec-
ords. 

(3) Financial incentive for the 
practice to review identified pa-
tients ($15/review). 

(1) Written educational material sent 
once. 

(2) Downloadable searches to identi-
fy patients needing review. 

(3) Feedback using sent quarterly for 
one year, comparing practice rates 
of high-risk prescribing to a ‘best in 
class’ benchmark. The data used 
came from the NHS Scotland phar-
macy payment system. 

Key roles (1) Multidisciplinary team to 
choose measures. 

(2) Informatics expertise to oper-
ationalize measures, and pro-
vide patient list to practices. 

(3) External pharmacist led EOV 
and chart review. 

(4) Practice worked with external 
pharmacist to change current 
and future prescribing. 

(1) Multidisciplinary team to 
choose measures. 

(2) Informatics expertise to oper-
ationalize measures, design and 
run online tool to support patient 
identification and review, and 
feedback of progress. 

(3) External pharmacist led EOV. 

(4) Practice was responsible for 
all change to current and future 
prescribing. 

(1) Multidisciplinary team to choose 
measures. 

(2) Informatics expertise to opera-
tionalize measures, and automate 
sending of feedback. 

(3) Practice was responsible for all 
change to current and future pre-
scribing. 

  

Duration of 
the interven-

tion 

12 weeks 48 weeks One year 

Effective-

ness 

At 6 months, 29% reduction in 
high-risk prescribing, 44% re-
duction in monitoring failures. At 
12 months, 22% reduction in 
high-risk prescribing, 36% re-
duction in monitoring failures 

At 48 weeks, 37% reduction in 
high-risk prescribing. Large re-
ductions in related emergency 
hospital admission. 

At 15 months, 11% reduction in high-
risk prescribing. 

Sustainabil-
ity after in-
tervention 

ceased 

Modest bounce back at 12 
months compared to 6. 

Sustained in the 48 weeks after 
incentives ceased. 

Not examined yet (we are currently 
extracting data for the year after 
feedback ceased) 

Patient in-

volvement 

We had public and patient representatives on project advisory groups, and carried out focus group work with 
patients during design. However, all decisions about prescribing remained the responsibility of clinicians in 
discussion with patients and we did not attempt to directly influence this (eg through clinician shared-decision 
making training). This is an interesting area for future work. 

Appendix 2: Summary of the three interventions evaluated in trials 

file:///J:/HW/GPPC/Research/SSPC/SSPC%20Papers%20and%20Reviews/Briefing%20Papers/Word%20versions/new%20design/1_PrescribingSafety_BruceGuthriebridiedesign.docx#_ENREF_15#_ENREF_15
file:///J:/HW/GPPC/Research/SSPC/SSPC%20Papers%20and%20Reviews/Briefing%20Papers/Word%20versions/new%20design/1_PrescribingSafety_BruceGuthriebridiedesign.docx#_ENREF_17#_ENREF_17
file:///J:/HW/GPPC/Research/SSPC/SSPC%20Papers%20and%20Reviews/Briefing%20Papers/Word%20versions/new%20design/1_PrescribingSafety_BruceGuthriebridiedesign.docx#_ENREF_18#_ENREF_18
file:///J:/HW/GPPC/Research/SSPC/SSPC%20Papers%20and%20Reviews/Briefing%20Papers/Word%20versions/new%20design/1_PrescribingSafety_BruceGuthriebridiedesign.docx#_ENREF_13#_ENREF_13
file:///J:/HW/GPPC/Research/SSPC/SSPC%20Papers%20and%20Reviews/Briefing%20Papers/Word%20versions/new%20design/1_PrescribingSafety_BruceGuthriebridiedesign.docx#_ENREF_14#_ENREF_14

