Improvement
V/\\ Academy 6)

Part of the Yorkshire & Humber AHSN

Improvingthe safetyof medicationdispensing in
primary care by combining human factors and
guality improvement sciences

Programme delivery teanT,ony Jamieson, Y&H AH&Nnprovement AcademyGerry Armitage;
University of Bradford. Noshaba Anw@improvement Academy. John Bibfymprovement
Academy. Judith DysapHull University. Maureen McGeorgémprovement Academy.

Correspondenceo tony.jamieson@yhahsn.co@PharmSafe

Objective
This paper describes a quality improvement programme in patient safety within community
(primary care) pharmacies in England.

Dispensing medicines in community pharmacy is a process which is required to be highly
reliable. The pharmacy team must combine clinical, technical aneexmical skills in

order to accurately supply medicines which are safe and effective for pati&#search
estimates that up to 3.32% of dispensed items include an €dames et al.,G09)

Although this level of accuracy could tensidered to be very higleyrors can have serious
consequences for patients and for thesponsiblepharmacists.

Pharmacy professionals haveexognised role in patient safe(iRoyal Pharmaceutical
Society,2010) They have developed systems to guard againstr; however, there is still a
need to reduce errors further. This project made use of structured education on patient
safety based on human factotiseory and a facilitated quality improvement methobbgy.

ItsCobjectives werdo:

e Build anawarenessin the members of the pharmacy teans, the common causes
of error in community pharmacy

¢ Increaseknowledgeand skillof how to undertake an improvement project

e Improve systems that minimise the oceceince of dispensing errors

e Increase the accuracy of dispensing in the participating teams

Context and setting

The delivery of healthcare is by its nature complex and error prone. We know that there is

an error inthe prescribing process & to 7% of prescriptions, dependent on the setting

(Avery et al., 2013)Lewis et al., 2009YX the medication error reports to theé Y National

Reporting and Learning Systdratween 2005 and 2010 (the majority of which are reported

by hospitals) 16% reported actual patient harm, and 0.9% resulted in death or severe harm
(Cousinsetal.,2012) Yy AYGSYRSR RAAONBLI yOASa Ay LI GASy(
hospital frequently occur, affecting 43% of repeat prescriptions in primary cararend
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than half of all patients discharge@arfield et al. 2000 Problems with medicines after
hospital discharge are particularly associated with adverse health consequences.

The dispensing error rate in hospitals has been estimated asg®02% of dipensed
medicinesand incommunity pharmacies, the estimate is 0.03.32% of dispensed
medicinegJames et al., 2009n 2007 over 748 million prescriptions were prescribed and
dispensed in primary care and this resulted in just 5,223 medication emparrtebeing
submitted to theNational Reporting and Learning System (NBL$pmmunity pharmacies
(National Patient Safety Agency, 2008Yigure far lower than would be expected from the
researchin error rates

Factors such amental workloaddistraction and dispensing with divided attention have
been highlighted as conditions which increase the dispensing error rate (F201y
(Harvey, 20153nd theseconditionshighlight theimportanceof human factors in
community pharmacy practicéluman factors in healthcare is an approach to enhancing
clinical performance through an understanding of the effects of teamwork, tasks,
equipment, workspace, culture and organisatimesson human behaviour and abilitiel.

has foundations in pshology, soalogy, physiology, desigand engineering and is the key
to understanding why errors are made and how to prevent them. The NHS has been slow to
follow the lead of other safety criticatdustries in the adoption of humaimadtors,
particularly so in primargare and so lhe National Quality Boar(2013)published a
concordat on luman factors irwhichit describes the commitment of leadership
organisations in the NHS to incresathe understanding and use of humaacfors to

improve safety.

CommunityPharmacies, being the setting for this projeak arivate organisations that

contract with the NHS. They are recognised to be isolated in primary care as a consequence
of their contractual obligations. Pharmacists are subject to specific requiremeatsigeto
medicines governance that severely restrict the amount of time they can leave the
pharmacy premises for which they are responsible whilst it is open to the public.

Design

The programmeadoptedthe W¢ NI Ay Ay 3 g | OG A 2 y m@&hddelbgly 4sii A Sy
described by Slateet at (2012) This methodology had been used successfully on previous
local projects led by the core teafihe core elements of the TAPS apprqadhich were
considered by the core team to be advantagears;

e a 20weekprogramme of involvement

e participation of between 715 multtdisciplinary teams

e arequirement on participating teams to attend an orientation session and
three workshopgTable 1);

e arequirement on participahg teams to complete aase study lognd ©
regularly report measures of their success;

e availability of support to the participating teangdy telephone or faceo-
face, as required, from the core team.



The TAPS approach shares similarities withrécal community of improvemeras it offers

anorganised structurdor supporting and securing improvements in health systems across

multiple sites(The Health Foundation, 2013Jhe structure itself is a simple one,

comprising:

e a core team to provide higlevel leadership, direction, coordination @mrganisational
support

e site teams in participating organisations that make change happen locally.

The core team enables the community to be vertically integrated (focused on shared goals)
and the site teams in participating organisations allow horiabimtegration (thus activating
peer influence and knowledggharing).

The core team consisted of:

An experienced senior pharmacist with professional credibility.
An experienced Quality improvement programme manager.

A project manager/improvemerfacilitator.

Patient safety and quality improvement educators.

To provide a clinical community of improvement for community pharmacy teams

Tablel TAPS workshop programme

Orientation Event (1/2 day) (week 0) Description of TAP&proach.
1% Educational intervention on Human Factors.
Introduction of the improvement measure.

Workshop 1 (dday) (week 4) 2" Educational Intervention on Human factors.
Education on IHI improvement model.
Education orrun-charts

Demonstration of metbds of improving safety.
Peer review

Workshop 2 (1/2 day)(week 12) 37 Educational intervention on Human Factors.
Education on annotating run charts
Peer review

Workshop 3 (evening session)(week 20) Presentation of results.

ProgrammeMeasures

Primarymeasure

In order to ensure consistency of meaning and therefore measurement of outcome, a
definition fora dispensing erromedication incident in this programmeasagreed with the
participants

P -
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arose from an act or omission by a member of the pharmacy ®@am.

This focussed the improvement activity within the participating teams on things that were in
the power of the team to change.



Due to the relatively small number of actual errors occurring (and the potential severity of
Fad20AF SR O02yaSljdzsSSyoSaozr (GKS G4SIFya FF3aINBSR i
The improvement measure of dispensing safety tisefore agreed with tke participating

teams as

Whe number oprescriptiom § SY&a ARSYUGAFASR 0 GKS WFAYyLFf Ol
into the dispensing process for whatever rea@mear misses) as a proportiontbe number
of items dispensed that d4y.
Near misses
Daily item count

In addition the teams completean anonymousV a | Tulfute &nd @amworksurvey based
upon the work of Sextaret al. (2006) This was done prior to the commencement of the
improvement programme andiasrepeatedat the end of the programme

Recruitment of site teams

The task of recruiting teams was therefore complex asdd a number of routes, including
recruitment through local pharmaceutical committees, superintendents of pharmacy chains,
Local Professionaldtivorks for Pharmacy, and the Royal Pharmaceutical Society Local
Pharmacy Forum.

Nineteamssigned up to the programmé&wo teams did not complete the 2@eek
programme due to insurmountable staffing issues.

The participating teams were from ange ofpharmacy settings:

e 1 GP practice dispensary (working over 2 sites)

¢ 3independent pharmacies (1 of which withdrew from the programme)

e 5 pharmacies from across 3 large multiple pharmacy chains (1 of which withdrew
from the programme). These included higtieet, GP practice and hospital eut
patient baseddispensaies

Improvement Methods

Thelnstitute for HealthcarelY LINE @S Y $geif @ aNJ W & LINGRSAISeY Byyhé Q
participatingteams throughout the programmg-igure 1)Langley et al 2009)

The participating teams weresupported by the core team tpopulate and anatate run-
charts(Perla et al., 2011)sing the improvement measure

Orientation Event (week 0)

This half day event brought teams together to learn about the TAPS methodology and have
an introduction to human factors and improvement science, including a discussion of the
proposed programmes measures. Teams also completed the safety culture and teamwork
survey and took away multiple copies for completion by their pharmacy colleagues.



First visit
In the fortnight following the Orientation Event, each team was visited by the Project Team.
The purpose of the visit included:

e meeting others team members

e collecting the completedafety culture and teamworkurveys

e supporting teams to workut best ways of gathering their measures

e agreeing a day of the week when the daily measures would be submitted
e clarifying any outstanding matters

Workshop 1 (week 4)
This fullday event provided a more-idepth understanding of how to apply the Model for
Improvement, including use of run charts, amdroduction toa range of patient safety
improvement tools. There were:
e Process mapping
e A template for significant event audit derived from the NPSA guidance on Significant
Event Audit in general Practi¢daional Patient Safety Agency, 20G8)d the
Yorkshire Contributory Factors Framewgkwton et al., 2012)
e Achieving Behaviour Chamfpr Patient Safety toolki{Taylor et al., 2013)
e Safety briefingsncorporating elerents of the Patient Safety WalkEnd (Frankle et
al., 2003)
e Guidance from NPSR007)on Design for patient safetydesign of the dispensing
environment
e SBAR structuredommunication tool(NHS Institute, 2008)

Workshop 2 (week 12)

This haHday workshop offeredietailed input on patient safety and human factors, and
gave teams the opportunity to begin to annotate their run charts with details of the various
interventions that had effected their measures.

Workshop 3 (week 20)

The final event brought teams togethtr share stories of their improvement journey and
to celebrate their successes.

Interim supports

The participating teams were contacted or visited by Ereject Bam at least every 2
weeks.Teams were offered encouragement andange ofadvice onmprovement
methods includinghe PDSA cycles and measures. Taley facilitated transfer of
intelligence (shared learning) between the participating teams.



What are we trying
to accomplish?

How will we know
that a change is an
improvement?

What changes can we
make that will result
inimprovement?

Qy

Figurel IHI model for improvement

Findings of initiameasurement

Cuture Survey

Baseline Safety Culture and Teamwork surveys were receivedifreof the teams. The
results showed high scoresrosshe determinants when compared to teams in other
settings (for example acute trust wardsocal data on fil@with some variatioracross
team membergAppendixl). Notably it could be seen that the most senpersonin each
team (being the main pharmacist or GP lead for dispensstgyed lower confidence in the
safety of their organisations than the rest of the tes

Primary Measure

Six out of the eighsites were able to estdish a baseline for the improvementeasure.
One pharmacy had a much lower denominatorifdaumber of dispensed item#f)an the
other participating pharmacies and this impacted on the nuater (near misses). This
necessitated a different improvementeasure of,

51l 8a 0SG6SSYy | aySIFENI YAadaeod
A baseline was established for tlplsarmacyon this basis

One pharmacyPharmacy Dglid not record on a daily basjgthe number of items it
dispensedAs a result the run chart displayeldet number of near misses per 100 items
based upon an average of 400 items per.day

Seven participating teams (eighites) produced annotated rucharts, with support form
the core team, by the end of the programmel #hle teams undertook PDSA cycles as part
of the programme and utilised a range of the tools provided. The participating tatsos



tested interventions they hadesignedhemselves that were directed at addressing human
factors.

Interventions included:

¢ Management of distractions

e Debriefing

¢ Enhanced Significant Event Audit

e Changes to proces.{).crosschecking documentation)

¢ Changes to task allocatioa.¢.who answers the telephone)

e Environmental management (¢ dispensary layput, arrangement of shelves)
e Changesd responsibility €.g.improved selchecking)

e Encouraging a culture of incident reporting

e Use ofthe SBAR tool

Case studies of the interventions can be found in Appendix 2

One pharmacyPharmacy Dimplemented an intervention which was not associated with
the management of human factorshe intervention was to take staff members off
dispensing duties if they made 3 errors identified at the final check.

Findings of successive measurement

Primary Measug
Pharmacy AHgure 2) achieved a reduction in the mean number of near misses per 100
items identified by 8 consecutive data points below the baseline.

Near Misses per 100 items - Pharmacy A M\\ gggé%‘%e]fynent
Part of the Yorkehire & Hamber AHSN

— \VETAZE
Phone call 1
Reduction in the average number of near misses per 100 items
Learning Workshop 1
asking patient to countersign CD

(controlled drug) quantities (for 3 weeks —
then discontinued

Utilising PIFS (Pharmacist Information
Forms) tofull potential

Re-arrange A-Z shelves as per Pharmacy
simplification standards, and separated by

Phone Call 2

Phone Call 3

Learning Visit 3
Workshop 2

}

Number of Near misses per 100 items
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Pharmacy BHigure3) saw an increase in the mearumber of near misses per 1@@ms
which then decreasgback to baseline. Them-chart was not annotated with the

interventions made by the team.
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Pharmacy C (Rige 4) did not achieve ahangein the baselire during the programme. The

pharmacy did identify a recurring spike in the data which was used to idégpiégial cause

type variation.
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Pharmacy OFHgure 5) generated a run chart based upon an average number of
prescriptions rather than the actual number dispensiid changes in baseline were
achieved.

. . Improvement
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Pharmacy BHgure 6) achieveda reduction in the baselinmediannumber of near misses
per 100 items following a clearly annotatedervention. The revised mediamas sustained
for the rest of the programme

Improvement
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Pharmacy F (Rige 7). The run chart showed an early retiono in thebaseline However

this was attributed to a period when near misses were not recorded by the pharmacy.
Towards the end of the programme an annotated intervention fadlswed by a reduction
in the mean number of near misses per 100 items (as demonstrated by 8 conseataiiz/

points below the preious average)
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Pharmacy GHgure 8) achieved2 reductions in the mean number of neaisses per 100
items. The run chart was not annotated with the interventions.
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Pharmacy H generated a run chart based upon the number of days between near misses. No
change in the baseline was identified.

Days Between Near Misses per 100 Items - Pharmacy H M\\ }A&mpéovemel’lt
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Sagkty Culture and Teamwork survey
Three pharmacy teams repeated the Safety Culture and Teamwork Survey at the end of the
programme. The response rate was lower than the basglireventing direct comparisan

Threeof the participating teams also provided feedback on their experierideeing
involved in the programme the form of video testimonialsThe interview questions were
based on value creation stories describedWenger et aj2011) The testimorals from the
teams (vww.youtube.com/watch?v=9U2BZR2{SRI&feature=youflsbggest that
participation in the programme was informative, practical and rewarding.

Analysis

Recruitmentof teams was successful despite the necessity to accommodate the contractual and
legalrequirementsfor pharmacistdo remain on the pharmacgremisesfor which they are
responsible. This was achieved by providing the workshop sessions on a Sunday whehthe
participating tean® premiseswere closed to the public and by the core team visiting the teams at
their place of work.

Six of the seveparticipating teamngaged with the TAPS approach and adopted the IHI
methodolagy readily. Common traits tfieseparticipating teams, noted by the core team,
were:


http://www.youtube.com/watch?v=9U2BZR2fSRI&feature=youtu.be

e Highmotivation for improving safety

e Camaraderie within the team

e Participative leadershiand

e Apast history of making changes for improvement

Participating teams had not previously receiviedining in the avoidance of error or human
factors however all except one of the interventions that the teams into place
demonstrated that they had understood the man factors theory an@vere able to
translateit into practice

The TAPS approachquares the participating teams to come out of their work environment
for the training and peer support elements of the programmgtendance at the

workshops was variable across the teamth some teamsvere unable to attend all four
eventswith somebringing a larger number afelegateshan others.The provision of

interim supports by the core teanvastherefore important inmaintainng momentum
throughout the programme

Theapplication ofimprovement methodology using PDSA cycles was incorporatedhe
participating team8aily activities. Howevenot all interventions tried by the teamsere
testedusng PDSA cycles and in most casegas difficultto attribute causality to a
particular interventionwhen a change in thaverage on the rucharts wasachieved.

The ease with which thieams were able to update theiun charts and the visual impact
the charts had in the participating teams allowed for continuous monitoring of
improvements Unfortunately, aanotation was less consistent atitis may have led to
someinterventions being poorly evaluated for their effectiveness.

The results of the safety culture and teamwork survey which was done at the start of the
programme reflected well on the participating teamgative to findings froméams in

other service areasndeed, he results fostered open dialogwdathin the teams and

provided insight into whiabehaviours are manifest insirong safety culture. It is arguable
that the close quartersvorking(restricted work space) in pharmacisgensaries

necessitates a greater level of-operation than other environments where interaction
between the team is less frequent. It is not possible from the returns of the repeat survey
to draw any definitive conclusions.

Pharmacy D did not shardl &he traits of the other participating teams. This pharmacy did
not engage as strongly with themre team andt did not record its daily number of items
dispensed which was necessary for ttaculation of the primarymprovement measure. It
was slow tostart its first PDSA cycle and chose an intervention which appeared to be a
punishment for human failure without consideration of the human factors involved.

Conclusion
The programme has shown that statistically significant reductions in dispensing eeior
be achieved in community pharmacies though a combination of training and action in



human factors and quality improvementhe participating teams demonstrated that quality
improvement methodologies can be accommodated into the busy dispensary rauthe
that measuring for patient safety in a dispensagffectivein monitoring the effects of
change.The TAPS approach was also effective at embedding human factors and quality
improvement into community dispensaries.

It could be argued that thparticipating teams, being volunteefsr a novel approach to
safety improvementwere not representative of pharmacy in the UK. It is possible that, to
be successful in usirigis quality improvement methodology to improve patient safety
pharmacy teams sy need 6 share some of theharacteristicshat the core team observed
in the participating teamanotivation for improving safety, camaraderie within the team,
participative leadership, adequate staffing (being that the teams did not consider staffing
levels to require increasing) and a past history of making changes for improvement.

It maybe possible to use th8afety @lture & Teamwork SQurveyto identify pharmaies that

are likely to succeenh completing a quality improvement programme such as this one.
However this would need to be tested on a larger cohort of pharmacies than were involved
in this programme.

The success of the approach taken in this programme suggests that there are significan
opportunities to improve patient safety through training in human factors and quality
improvement methodologies. Inclusion of these elements into undergraduate and post
graduate education programmes for pharmacists and pharmacy technicians may prove
bendficial in particular in embedding continuous quality improvement into extay
practice.
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