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Abstract

Interruptions and distractions are significant factors in medication errors in the pharmacy
environment. Although only a small percentage of these errors cause harm, medication errors
need to be minimised in an effort to improve patient safety. In an attempt to reduce the number of
interruptions, the inpatient pharmacy at Auckland District Health Board plans to implement an
information system to provide an online status of prescription progress during the dispensing
process. This prescription tracking system will allow pharmacy staff to enter the status of a
prescription and update it as it moves along the dispensing process. The objective of implementing
this systemisto provide a shared tool for pharmacy and nurses to allow visibility of the status of a
prescription at any point during the dispensing process. The secondary objectives of the
implementation include improving patient care by reducing medication errors and using nursing
and pharmacy staff time more productively.

1. Introduction

Errors in the clinical environment are commonplaidee Institute of Medicine’s report “To err is humig1] estimated
that “up to 98 000 people die from medical erraasteyear in the USA” [1]. In addition, medicatioslated errors
occur often, however only a small percentage ofeherrors cause death or serious injury. Serioudicai#on errors
increase the cost of hospital admissions dramétieald are estimated in the report to amount to$28 million per
year for a 700 bed hospital. In a New Zealand stijvis etal. calculated an estimated 6.3% of asions to NZ
public hospitals were associated with adverse swviat were both preventable and occurred in haigi@}. Davis etal.
noted that while these adverse events had relgtivihor effects on patients, there were large ingpan hospital
workload and added costs to the health system [3].

The cause of errors as reported by the Institutéledicine [1] were due to flawed systems, processesconditions
leading people to make mistakes or fail to prewbeim. Since the release of the report, many inigdathave been
implemented to reduce and prevent errors; howewersestill occur regularly in the clinical envinment. While New
Zealand's rate of errors is significantly differeéatthe USA, it still remains a big issue for patisafety. The healthcare
industry needs to continue to implement stratetifiasimprove systems, processes and working comgiti

Error reduction strategies are present in othdddievhere critical errors could lead to the losdiwds. Helmreich [4]
discussed lessons that the health care industig éearn from aviation. This included strategies ftanaging errors in
an effort to improving safety. The causes of eriaduded “fatigue, increased workload, cognitiveedoad, poor
interpersonal communications, imperfect informatiwacessing and flawed decision making.”

As aviation accidents are widely publicised andulteim multiple lives being lost, the aviation irgtty has developed
standardised ways for the investigation, documemaand dissemination of errors and their lessdmsis, crew
resource management training is an essential panecerror management strategy in aviation. Tiasing considers
limitations in human performance (being tired sessed) and the nature of human error and incagmbehaviours to
deal with errors [4]. This has proven to be effexin changing the way errors are viewed and iactfimproved safety
in aviation.

Anaesthesiology is another area that has addressieht safety and achieved good results. In aortetd6 address
patient safety, new advanced technologies, guideland standards as well as analysing and addyessirproblems
related to human factors and systems have beerteatlf).
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Medication errors in the pharmacy environment arengor safety concern as these errors, as in awiand
anaesthesia, could result in fatal outcomes. Wihie¥e are many reasons for medication errors, rupgéons and
distractions are significant factors in causingoesrin the dispensing process. This paper expltredink between
interruptions and distractions, and medication rerrand will discuss the implementation of a prezgion tracking
system to reduce interruptions in the pharmacyetismg environment.

The inpatient pharmacy dispensary under discusaitinis paper is part of the Pharmacy DepartmethetAuckland
District Health Board (ADHB) hospital. ADHB hospiitaé a 700 bed tertiary hospital in Auckland, NewaZand. The
inpatient pharmacy dispensary services a full ramigepecialist medical and surgical wards, busyteaeueas of the
emergency department and admission and plannirigamd two off site wards within a 10km radius fe tAuckland
area.

2. Problems associated with interruptions and distractions

A review of the literature provides several artichowing interruptions and distractions as a cafiserors during the
dispensing process [6-12]. In the literature, didions are defined as situations where the dispgriask was not
stopped completely but a degree of multi-taskinguo®d while dispensing. Interruptions were defieadsituations
resulting in the dispensing task being stopped rasdmed after dealing with the interruption [6]telmuptions and
distractions can be causes of errors in all clingegttings however this paper focuses on the inptions in the
pharmacy environment only.

The major source of interruptions in the inpatidisippensary at ADHB is due to nurses telephoningptirmacy to
request the status of a prescription. There idaipsation of all prescriptions that arrive inetipharmacy. Urgent drug
requests are fast tracked and the nurse is calteh Whe dispensed drug is ready for pick up byrderty. Non-urgent
drug requests are put through in the order that éine received in pharmacy. These are then sehetwards on one of
the regular ward deliveries made by pharmacy shiffses are not always aware of the priority git@mrgent drug
requests. Therefore they phone the dispensarpdoofit the status of the particular request theae ls@nt through.

Figure 1 describes an overview of the workflowhe tnpatient dispensary at ADHB (for non-urgentgdrequests). In
answering a telephone call requesting the statpsesfcription, the person has to stop what theydaneg and find out
where in the process the prescription may be. Agriaption of any of the tasks in Figure 1 may hesuthe incorrect
drug being selected, incorrect label placed onrdaioer, checking an incorrect drug order againgtescription and
eventually sending the wrong drug to the wronggueti

The types of dispensing errors caused by beingagdistd or interrupted often leads to a seriesluérogévents.
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Figure 1 - Inpatient Phar macy dispensary wor kflow
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Scenario

A nurse sends a request for four drug items to the pharmacy. The drug chart is screened and the pharmacist assigns a
non-urgent number to the prescription to allow tracking in the dispensary logging system (a written log of all items
being dispensed). The drugs are located and retrieved from the pharmacy shelves and the dispenser issues themin the
dispensing system to the relevant patient. The decanted items are labelled and sent to the checking bench to be
checked before being sent to the ward. Midway through checking the items and noticing that item 3 has fewer doses
than required, the pharmacist answers a telephone call requesting the status of another prescription. The checker
leaves her station and moves over to the prescription log to check if the prescription has been entered in the log. She
finds the prescription was logged in an hour ago, so then continues to check in the dispensing trays to locate the item.
After finding the item is being labelled at that point, she informs the nurse where in the process the item is and the
approximate time the item can be expected on the ward. The checker then returnsto the checking station and proceeds
to check item 4 having now forgotten that item 3 had fewer doses than required. The drugs are then sent to the ward
on the usual delivery. The nurse receiving the order opens up item 3 and calculates that the number of doses
dispensed will not suffice for the next administration.

The nurse calls the pharmacy and requests for further doses to be supplied against the original prescription.

The scenario above highlights a number of probléffsle the checking pharmacist discovered a dispgrerror (that
too few doses had been dispensed), she was intedrbpfore getting it corrected. The incorrect namif doses was
sent to the ward, the nurse had to reorder moresjaesd the pharmacy dispensing process wouldpsated to send
the additional doses to the ward.

This example shows how interruptions cause ereorg,add to the already time pressured workloadtf bursing and
pharmacy staff. The end result is that the patiesy receive a late dose. This scenario could bbaducomplicated if
the drug involved was required for a life threatgnisituation. In addition to causing errors, digiens and
interruptions increase the time taken to dispemséeam. Yet despite this, interruptions are stith@mal part of the
dispensing process. From the nurse’s point of viewg a necessary disruption as their duty of gaires them to
administer medicines in a timely manner as presdriin a patient’s medical chart.

Studies by Beso et al [6] and Hiom et al [8] dismgshigh volumes of telephone calls received irdthpensary for the
same reason as is described for ADHB. While thasties did not draw direct links to the rate ofoesy another study
by Kistner et al [7] suggested that minimal int@trans during dispensing were an important faatoeriror avoidance.
A similar finding was made by Nichols et al [12] @&k most errors were due to distraction causedifixy is attention

during routine tasks.

2.1. Imperative need for the inpatient pharmacy dispensary

The key problems identified are that the pharmaagkd an efficient system to track prescriptionsodlgh the
dispensing process, and nurses have insufficiibilify of the status of their patients’ medicatiorders. The time
spent tracking the status of a medication ordetdcbe used more productively by both pharmacy siaff nursing
staff. Productivity could also be increased by g the amount of time spent on correcting errors.

ADHB is still a few years away from implementingeetronic prescribing and ordering systems. Thisagibn presents
an immediate need for an information system th#itprdvide an online status on prescription prograsd be available
to nursing and other clinicians on wards. The afrths implementation would be to address medicagiafety issues
arising from interruptions and distractions by reidg the number of telephone calls in the dispgnsar

Working in an already time pressured and stregsfuironment does not allow the provision of thetlpessible care to
patients. One of ADHB’s goals is to improve perfamoe and create new ways of learning and workigy [1

The result of a system to show the updated stdtasprescription during the dispensing processcraate a new way
of health care providers working together to bedblprovide better patient care.

2.2. Proposed prescription tracking system for the inpatient pharmacy dispensary

The information system proposed for the dispensatyd serve as a solution to improve medicatioetyednd increase
productivity for pharmacy and nursing staff. Theqaription tracking system should allow pharmaaffdb enter,
store and share information regarding the statua pfescription from a location accessible from dhganisation’s
intranet. The amount of data entry involved woudgah to be minimised and one way to achieve thifddee by using
the patient’s bar-coded medication label as welbaiscoded labels at each stage of the procese Mecpatient’s
details are entered in the prescription trackingtesy, the person at each stage of the processdshewdble to scan a

12



ADHB Inpatient Pharmacy Dispensary Prescription Log 10:05am Monday, 24 November 2008
Welcome Ward 248

#| ¥ |Time[~ [NHI ¥ |Surname| * |First name| ¥ |Ward | ¥ |Priority | * |[No. of items | ¥ |Status ¥ |Time out| * |Delivery details ¥ |Collected by[:Comments -
08:15 |ABC1234 |[Bloggs Joe 62 Standard 1 Checked 09:15 09:30 delivery run Contains fridge item
2 | 08:22 |DEF2345 |System Andy 48 Urgent 3 Checked 08:45 Nurse collected Lisa Smith
3 | 09:25 |GHI3456 |Child Liz 24B  |Standard 4 Dispensing

> Next Page

Figure 2 - Proposed Prescription log screen view

bar-coded label to update the status of a givescpipion. The updated status of the prescripttoyusd then be visible
to nurses or any other clinician involved in théigrdt’s care.

Implementing such a system would primarily reddw number of telephone calls as nurses would ketabdbg on to
a shared site on the hospital’s intranet to viesvstatus of a prescription. A secondary objectivienplementing such
a system would be improving patient care by indgrepthe productivity of pharmacy and nursing st&ffjure 2 shows
a mock up of the screen that a nurse would betableew on the ward. For example, a nurse on wdil @uld view
the prescription log via the ADHB intranet site.eSlould be able to ascertain from this screen ahdt0:05am, the
prescription for Liz Child containing 4 items isibg dispensed.

Interestingly, Coiera and Tombs [14] identifiedieir study of communication behaviour in a hodg#dting that staff
preferred interruptive methods of communication.e T&uthors also noted “the telephone is a part dfuman
information system and may often be preferred beeduis better suited to many clinical tasks asttirsys than
computer based solutions.” An interesting challefogethe implementation of the proposed pharmaagking system
will be to change to a less interruptive way of commicating.

3. Implementation challenges

Although pharmacy and nursing staff agree thattireent way of working is not ideal, their adoptiohan electronic
system may not concur. Studies show that therebanefits to health information systems, but thde® dactors
preventing the adoption of these systems [15-18jthErmore, the implementation of health informatgystems are
plagued by a high failure rate [19].

It has been highlighted by Heeks et al [17,18] thatkey factor for implementation success is tim@wunt of change
between where an organisation is at currently,veinere the health information system can get therihds is referred
to as the design-reality gap. The authors discusseven dimension model of the design-reality gaptha

implementation of health information systems. Impdmtation projects can easily be abandoned or ¢legen the
design-reality gap is too large. Suggestions foprowing implementation using the methods, techrégaed roles
found in successful health information system immatation include delivering health informationtgys projects in
a piloted fashion rather than the big bang apprdhah often leads to failure. This is because allsmamount of
change over time will be more acceptable to thamisation.

Applying Heeks’ design-reality gap model to the gwsed solution for the pharmacy shows that thezesarall gaps
that exist between the solution’s design and tleesiexpectations. Users will be able to accessrtfoemation they
require through a system which will use simply teabgy. This simple technology and process thabaobés the way
users work means positive change with the new sysiéhe small design-reality gap for this systemidatks the
higher probability of implementation success.

In the same light, Berg [19] described that a ss&ftd implementation process was one where thethedgbrmation
system changed the primary work processes (e.dintigedelivery of medicines to patients) and chahnte secondary
work tasks (e.g. using nursing and pharmacy siafé tmore productively). These primary and secondaoyk
processes should eventually be aligned via theeamephtation of the health information system.

4. Conclusions

In this paper, the issues of safety in the pharmaoyronment were highlighted. Medication erromisnajor safety
concern. The link between medication errors anerinptions during the dispensing processes existthere is little
guantifiable evidence. Telephone interruptions miyirthe dispensing processes are a significant rfantacausing
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medication error. The inpatient dispensary receas&age number of phone calls requesting the switprescriptions.
Dealing with high prescription volumes in an enwimeent that is interruptive is not ideal and cardléa dispensing
errors. The proposed prescription tracking systema isimple solution with important consequencesplmsrmacy,
nursing and other medical staff. Health care can fyam improved processes and the use of techygdilogeduce and
prevent medication errors. In December 2008, thamentation of a prescription tracking system thatild provide
an up to date online status of prescriptions waisiad with an expected finish date of Februar@20The system will
be piloted in one ward before being rolled outhte test of the hospital. By the time this artidgublished, the rest of
ADHB will be eagerly awaiting the implementationtb® prescription tracking system in their wards.
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