Phamacy HIT Evaluaion 1

Running Head: EVALUATION OF A PHARMACY HIT SYSTEM

Summative Evaluaion ofaPharmacy HIT System:
Factors Contributing to Success or Failure
Ken Bavier

Duke University School of Nursing



Phamacy HIT Evaluaion 2

Hogpital information technology systems (HIT) are playing an increasingly large
rolein facilitating the ddivery of safe and efficient care while meeting dda collection
requirements for management and IT decisionrmaking. Careful evaluaion ofthese
systems provides the investigaor with information which can be used to improvethe
adopton, safety, efficiency, and dfectiveness of such systems now and into the future.
O\ systematic assessment of health information technology is the precondition for better
suppot of paient careO(Ammenwerth, Mannsmann, lller, & Eichstadter, 2003). In
addition, he Ingitute of Medicine has stated that GEa sizable portion of the
recommended Health Care Qudity Innovaion Fund should beinvested in projects tha
implement and evaluae I T gpplicationsand ae likely to contribute to quadity
improvementsO (Inditute of Medicine (U.S.). Committee on Qudity of Health Carein
America, 200]). In light of theidentified benefits of HIT systems, and wnsdering the
cods assodated with thar high rate of failure (Kaplan, 2001) evauaion should be
viewed as an essential and ongong pat of any HIT project.

Kushniruk gates tha CEvaludion in health informatics spans a continuum from
project planning © design and implementationQ(Kushniruk, 2002) He describes this as
an iterative process where methodobgies specific to each phae of the system
development lifecycle (SDLC) produce results tha guide further improvementsin the
system. Formative evaudionsand usbility testing typify early stages of development
and implementation, providing gudance in design and wnfiguration as well as revealing
strengths and weaknesses present in the system. Evaluaion cnduded duing the
implementation and maintenance phases of a SDL C dlow for the management of those

identified weaknesses as well as reconfiguration o theinterfaces to reflect changing user
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requirements. Summative evaluaionsoccurring & the conduson of each phase and &
theend ofthe project lifecycle are usful to generalize within the organization & a
minimum, and if donewell can begeneralized to other HIT environments as well.

This doawment focuses on the evaluaion of a pharmacy medication management
system geared toward an inpaient popubtion. An extendve literature search was
conduded, to indudedatabase searches of CINHAL and Medline, dongwith aweb
search usng Google Scholar® search engine. Results were limited to English languaye
doauments occurring snce 199. It is noted tha there are works earlier than 199,
however, noidentified studies were specific to pharmacy HIT system evaluaion.

Del.oneand McLean® updaed IS Success Modd (Figure 1) (DeLone& McLean,
2003 p. 24) was usd as atheoretical framework for the evaluaion of the pharmacy HIT
system. Evauaion aiteriaidentified in the literature search were then collected

(Appendix A) and reviewed for applicability to this project.
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Figure 1. Updaed DelLoneand McLean IS Success Modd. Depicts the system
characteristics and feedback loopswhich can have a postive or negative influence

on the success of the system.
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Ten top aiteria (Table 1) were selected based on the system bang evaluaed, in
conjundionwith information gdhered duiing theinterviewing ofthe pharmacy subject-
matter expeart a the hogpital in question, and with the intent of reflecting oneach of
Del oneand McLean®06 donsins of IS Success Modd. It isimportant to noe that
many aiteria overlap in thar focus and hare been consolidaed to facilitate the scope of
this project. Evaluaion quetionswere developed based on hetop ten aiteriato be
administered usng aPDA device to three end ugrs. Additiond questionswere aso
developel to reflect the qudity of the PDA evaluaion ool itself.

Table1

Top Ten Phamacy Evauaion Qriteria

Cog
Data Protection / Security
Accessibility of Data Produced / Stored
Usability
Reliability Of Hardware / Software
Exhaudiveness
Adaptability / Modifiability
Interopeaability / Connectivity / Able to Interface
System Performance / Scalability

Does system meet needs of stakeholders

Results obtained usng this evaluaion ol are intended to provide

information tha will hdp further improvethe existing phamacy HIT system, give
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ingghtinto the process of evaluaing such systems, provide guidance in how to improve
the daa collection ingrument, and foger improved diadlogueamong sakeholdes. Itis
thefocuson he neads and opnionsof al stakeholders that makes the results of an
evaluaion acurate in identifying grengths and weaknesses over the SDLC

Cost: A theme tha is pervasive is mod HIT literature, reflective of the challenges
faced by oganizationstrying to grapple with large finanda expenditures at atime when
reimbursement is declining. Managed care and Insurance companies sandto gan from
the computerization of hogital systems, yet bare no potion ofthe cos of implementing
such gystems. Much of therisk is carried by helth care providers. If cos isindudeal in
the evaluaion piocess, tha information an guide future financial decision-making.
When congdering the cost of a system, we are really evaluaing anumber of factors.
Sabastates that aog-benefit andysisis necessary to deermineif the system is worth
its priceQ(Saba & McCormick, 2001) This anadysis would take into consderation the
cog of purchasing, maintenance, and training & well as the changes in produdtivity and
administrative burden that result. These are examples of system qudities that influence
the outcome of any HIT project. If the organization unde evaluation annot afford the
HIT system tha they are trying o implement, failureis likely. Ciniciansmay aso view
the expense of such asystem as taking avay from other more vital needs and resist its
successful implementation. In the case of phamacy HIT systems, savingsfrom tighter
control of medication docks, prevention of accidental outdaing of ssocked medications
and compliance with date and Federa rules govening medication gorage and retrieval

can offset some of the costs assodated with puichasing and maintaining such asystem.
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Data protection and security: These prindples are increasingly important in
preserving the sandity of the provider B paient relationship. PFatients who do nottrugt
tha thar data will remain confidential will behesitant in providing it in the manne
necessary to ddiver effective paient care. Regulationsregarding dda privacy and
security in dectronic systems exist at both Federa and date levelsin the U.S. (HIPPA),
but difficulties can beseen with ddatha is traveling aross state borders where different
privacy laws apply. In Driving Toward Guiding Principles: A Goal for Privacy,
Confidentiality, and Security of Health Information, Buchovich, Rippen, and Rozen
(1999)described privacy and security prindples tha technology is able to address. These
indudede-identifying pdient recordsfor research purposes, granting orrestricting access
to information based onpolicies and law, security in tranamitting recordsusng
encayption and oher means, and the vigilant maintenance of audit trails. Pharmacy HIT
systems capture confidential daa related to boh the paient (frequency of use of narcotics
and/or medicationsthat they are taking) and the provider (was the med given on time, the
correct dose, does the documentation reflect care provided?), and mug conform to these
criteriaif they are to promote the type of outcomes that are desired. These consderations
relate to the area of information qudity according to the IS Success Modd (DelLone&
McLean, 20(B).

Accessibility of daa produced: The primary reason for embracing HIT isto
alow for the collection and subsequent generation of knowedgefrom the volumes of
data that are collected each day. Datathat is noteasily accessible cannotbe used to
geneate knowledge support daly opeaations or facilitate effective patient care rendering

theentire system aliability rather than an asset. Pharmacy systems that integrate with the
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ordering and charting g/stems dlow for daa patternsto beexamined that were
previoudy difficult to coordinae. In addition o data retrieval, postioning of the
computer terminds such tha they augment the provider workflow is essentia in
encouraging daff adopton (Sabaet d., 2001) Conversely, terminds tha are located
away from the paient care areas fogers old methodsof doawmentation which result in a
decrease in dda entry and less frequent review of daa contained on hose terminds.

Usability of theinterface: Usability studies are prolific throughoutthe evaludion
literature reflecting theimportance of designing and @nfiguring computer interfaces to
work naurally with the processes of providing are. Burkle stated that Even if a
system has been verified and \didated, it may be so awkwardly designed that it cannat be
used in red life, because using the system is either too cumbersome or consumes too
much timeO(Burkle, Ammenwerth, Prokosch, & Dudeck, 2001) Thisis further
corroborated by Kushniruk who stated Qn thefield of medical informatics, issues of
usability have come to thefore, with the ultimate acceptance or rgjection d systems such
as computerized paient records depending o alarge extent on her degree of usabilityO
(Kushniruk, Patel, & Cimino, 1997) Nurses and othe providers are already working &
high podudivity levels, and the addition of HIT produds mug notadd to thar workload
in any ggnificant way. Pharmacy dispenang g/stems are used frequently by providers,
thereby requiring tha the interface be smple and intuitive. If theinterface is bulky or
cryptic it may magnify the risk of making erors or prolong thetime it takes to provide
treatment.

Reliability of System: Paramountin therealm of HIT is the requirement tha

systems are reliable over extendead paiodsof time. Many hedth care operationsopeate
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on apapeual basis, making hadware or software failures notonly annoying, butaso
highly disruptive to the busness process. In addition o hadware and ftware reliability
(which is a system qudity) is the frequently overlooked evaluaion ofthe vendor3
reliability. This relates to thelikelihood hat the vendor Qill survive and service our
accountthrough helife of our purchaseO(Grams, 1998) Grams goes on © describethe
difficulties tha can occur if avendorgoes out of busness or is acquired by a compstitor.
Thar produd upgrades can cease, access to proprietary code can become impossible, and
the organization can loo<e the ability to access existing dda repostories. Careful
investigation into companies, their suppot policies, and ther service track record can do
much to dlay fears of reliability issues after thesale. Vendor atentiveness could be
categorized as a service qudity in the context tha phamacy systems are mission-critical
to inpatient care environments and require high levels of reliability and @ip timeQ
Exhaudiveness. This concept relates to the extent that the HIT system addresses
all aspects of scenariostha are likely to occur within an organization. Rilvia, Shama, &
Conrath (Palvia, Shama, & Conrath, 2001)listed exhaudiveness as one of 39 key
conaepts of a system (technology dimenson). Early evaluaive interventions dlow for
the oppotunity to assess needs and ensure tha those needs are addressed during the
configuration ofthe system from the outset. Ongang evaluaion ofthe systems
exhaugiveness will likely revea areas of weakness tha can beimproved as the system
evolves to meet the changing face of the organization within which it exists. If the
system is not exhaugive, doamentation will beineficient, gaff will befrustrated with

the frequent need for improvisation, and the system will fail to meet organizationd needs
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Adaptability/Modifiability: Within the context of an organization, an HIT system
mug conform to workflow processes and gructural frameworks. These processes change
over time, becoming inefficient and thereby afecting srvice qudity. Systemstha are
opeaating in amanne tha is no longe congruent with the organizationd workflow lead
to adecrease in user satisfaction and cnsequently decreased use (DelL.one & McL ean,
20033. Changesin the phydca size and gructure of an omganization orthar daa
collection and maintenance requirements dso oaur ove time. Systems that are
adgptable in thar design and configuration ae easily reconfigured to account for these
changes. Advances in equipment may require tha a portion of the system be modified,
and therate of technology changing in Medicineis accelerating, meking g/stems which
are notvery adaptable, quickly outdaed.

Interopeability / Connectivity / Ableto Interface: These three smilar concepts
have dightly different meaningsbut address smilar conaernsin the evaluaion of any
HIT system. Dueto thesignificant number of concurrent systems tha exist in most
health care organizations it isimportant tha HIT move towards bang nore sandads
based and &le to produdively co-exist. Data collected in onesystem may be useful in
another system. Withoutthe ability to interface or integrate with each other, thedaa
cannotbeeasily assembled for the condruct of knowledge Palvia, et d. describes this
characteristic as interactivity, and ranksit within thar top ten evaluaion aiteria (Palvia
et d., 2001) AsHIT systems become more advanced and pervasive, these criteria will
gan in importance. Pharmacy HIT systems can offer additiond benefit to dinicians

through onnectivity with odering s/stems (lab and medication documentation) and
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provider doaumentation g/stems (allergy and lab result consderationg which ae only
starting o berealized.

System Performance / Scalability: Described by aur phamacist, Dave Haddon,
as oneof thekey benefits of the selected Pharmacy HIT system, high peformance
scalable systems dlow headroom for growth in the future, and opeate smoothly in thar
current gate. Pharmacy systems typically have large numbers of conaurrent users
entering aitical data into remote systems. Rapid processing of such transactions prevents
the system from decreasing provide productivity and neaively impacting user
satisfaction. According to Dave, the nework noce style of system organization lends
itself to expangon within the facility as well as to outlying stellites where restocking and
medication outlaes as well as the management of controlled subgances is more difficult.

To wha extent does the system meet the needs of Stakeholde's. Thelast but
arguably mog important criteriato evaluate is the extent to which the system meets the
need of al stakeholders (Chan, 2002;Kaplan, 20L; Palviaet d., 2001) Thisisuwudly
accomplished by identifying and involving them in the system selection orconfiguration
(theformative process). Duein pat to the highly political naure of such system
selection piocesses, this is often ovelooked to the detriment of the entire project.
Seeking information via quditative surveys and question/answer sessionsallows for
needs, concerns, and misconaceptionsto beheard and addressed at the outset, bdore it is
not feasible or prohibitively expendve to address.

In the evaludion ofthe pharmacy HIT system | reviewed, the primary
stakeholders were identified to beadministration (management), pharmacists, phamacy

technicians and nuses. In oder to evaluae these criteria with respect to the phamacy
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system, aPDA tool was developad with questionsaddressing each of thetop ten criteria.
Additional questionswere added to evaluae the PDA tool itself.

Using adaabase creation program, aform tool is bang developed which dlows
data to beentered, by end-users, on aPDA. Then thedaawill beanalyzed to search for
clues as to the strengths and weaknesses of the subject system. Rreliminay use of the
tool leads me to bdieve tha evaluaors who are not accusgomed to tha platform will find
thetool somewhat difficult, though he questionshave been designed in away tha makes
the answer format consstent.

It is gppaent after searching the literature that there are amyriad of criteriaand
techniques to use when conduding an HIT evaluaion. These criteria have to beselected
based on the system bang evaluated and the context within which the evaluation ocurs.
Using DeL.oneand McLean@® IS Success Modd as aframework can hdp evaluaors
undestand thefactors that are influenang the success or failure of the system. Assuring
user satisfaction is only achieved by aldressing the factors influencng s/stem,
information, and service qudity on alongitudind basis from the formative evaludion

the summative and maintenance phases.
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Appendix A

Evauaion Qiteria ldentified in Referenced Literature:

Accuracy, Timeliness, reliability, training, ese of use, legibility,
completeness, flexibility, condseness, overall peformance, accessibility,
reduces cods, prevents errors or saves lives, does it capture nursing cre,
enhances work stuaion orcontribute to employee satisfaction, dficiency,
does it reduce administrative burden (Sabaet a., 2001)

Difficulty, scarcity, utlity, confidence, realism, criticality, novdty,
simplification, interactivity, codability, opeativeness, peed, exhaustiveness,
inference, explainability, augmentation, ecificity, precision, pesentation,
compaibility, doawmentation, ugr-friendliness, modifiability, gimulation,
relief, nonthreatening, manageria gpproval, enthusiasm, pesonnd
assistance, induson, expert hdpfulness, bureaucratization, eduction,
adagptiveness, agreement, agreement, innovdion, peformance, feasibility,
competitiveness (Palviaet d., 2001)

Accuracy of Information, imeliness and aurrency of information, usr
satisfaction and atitudes toward system, internd controls, project schedule
compliance, adequacy of information, g/stem security and disaster protection,
Hardware performance, System peaformance versus specifications system
usage user friendliness of system Buser interface, qudity and completeness
of system doaumentation, g/stem@ impacts on ugrs and ther jobs ne
opeating mss Dsavingsof system, qudity of programs, system@ fit with and
impact upon oganization (Kumar, 1990)
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Appendix B

PDA gquestion and answer format (5 ptLikert Scale):

Example:

[Strongly Disagree Disagree Neutral Agree Srongly Agree]

©CoNokrwNE

The Omnicell Pharmacy system was worth the expense.

The Omnicell Pharmacy system was agood véuefor the money.
The Omnicell Pharmacy system requires little ongong suppot.
Access to the Omnicell system is secure.

Data collected by the Omnicell is private.

Omnicell security measures are easily defeated.

Data collected by the Omnicell is easy to review at alater time.
Data collected by the Omnicell is back up regularly.

If the Omnicell freezes up, I can unplg it to restart it.

. The Omnicell screen is easy to undestand.

. | never have to look & the manud to olve problems.
. There are too many gepsto accomplish atask.

. The Omnicell never shuts down.

SDmetimes you have to reset the Omnicell.
Transactionsoccasiondly end withoutwarning.

. I'have problems with the drawers.

. We have access to dl the medicationswe need.
. Partial doses are hard to doaument.

. Medication bns are frequently empty.

k is easy to add nev medicationsto sock.

. Managing refrigerated medicationsis difficult.

. Newly ordered medicationsare available in areasonale timeframe.
. The Omnicell talks to other hoital computer systems.

. Phamacy enters medicationsinto the Omnicell daabase.

We can add alditional medication goragelockers as nesded.

. (btaining medicationsis afast process.

. The Omnicell system speeds up the management of controlled subdances.

. Management of the Omnicell requires little training.

. We have much less trouble preventing medicationsfrom outdaing.

. dnift changeis faster withoutthe narcotic counts.

. Narcotic counts are more accurate with the Omnicell.

. Rrsond Digital Assistants (PDA) are a goodplatform for this type of evaluation.
. Theinterface is clear and wnadse.

. Ihave difficulty entering ddain this form.

. lam aregular PDA user



