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Wait Time, Prescription Errors and Customer Service

Abstract

A retrospective study was undertaken at the Ei senhower Arny
Medi cal Center to investigate the probable cause and possible
solutions to increased waiting roomtine for patients and
prescription errors. The study exam ned data froma 22-nonth
period (January 2002 through Cctober 2003). Two multiple variant
regressi on anal yses were perforned using average nonthly
pharmacy waiting roomtinme and average nonthly prescription
errors as dependent variables and categories of personnel as
i ndependent vari abl es.

The results of both regression anal yses presented strong
evi dence that the decrease in pharmacy staff over the 22-nonth
period contributed to both the increase in waiting roomtine for
patients and the increase in prescription errors. The
correl ati ons between the dependent and i ndependent variables in
the regression anal yses were statistically significant.

Finally, the paper conpared and contrasted the bank teller
concept, which is the current business practice used in the
Ei senhower Pharnacy, and ot her concepts. The use of automation
and a systemthat would mandate call-in prescription refills
were the primary recommendations that resulted fromthe
conpari sons. These two nethods will nost likely allowthe
pharmacy to nmaintain acceptable wait tinme and produce acceptable

| evel s of prescription errors despite fluctuations in personnel.
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Introduction

The wait tinme for refills at Dwight D. Ei senhower Arny
Medi cal Center’s outpatient pharmacy waiting area has exceeded
90 mnutes for sonme categories of patients. Overall, the wait
time that patients have experienced over the past 22 nonths has
i ncreased noticeably and has added to patient dissatisfaction
with the service

During this same period the nunber of prescription errors
reported by outpatient pharnmacy personnel nore than doubl ed.
Prescription errors are a good neasure of the quality of the
pharmaceutical service at Ei senhower. The rise in errors further
hi ghlights a need for this study.

According to the pharmacy | eadership, staffing was in a
state of flux during the study period due to personnel shortages
in authorized positions, and the inability of nenbers of the
per manent pharmacy staff to work fulltime or effectively. In the
recent past, the hospital may have sinply hired nore pharnacy
staff on the recomrendati on of the |eadership in the pharmacy
thus restoring previous staffing |levels. The shortage of staff
in the outpatient pharmacy was nore acute due to the pharmacy’s
reliance on the bank teller concept to perform pharnmacy
functions. The bank teller concept relies on both pharnacists
and technicians to work together as a teamin order to deliver

service to the custonmer (D.G Goode, personal comrunication
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Cct ober 22, 2003). Any staff fluctuations have the potential to
af fect pharmacy operations In a positive way if the right
staffing mx is achieved or negatively if not achieved.

However, there now exists a situation within the hospita
of fiscal uncertainty. Sinply adding staff to solve a problemis
no |l onger fiscally possible. In addition, there was the
realization that the next generation of TRI CARE contracts
mandat es that nedical treatnment facilities work nore
efficiently. Under the next generation of TRI CARE contracts,
mlitary hospitals will be nore responsible, in large part, for
the efficient use of funds. There will be the possibility under
the new systemfor the hospital to | ose operating cash if
busi ness decisions are not made wi sely. Since the largest |ine
of any hospital budget is personnel, any expenditure on
per sonnel must be explored fully.

Eli gi bl e beneficiaries of the Departnent of Defense (DoD)
Mlitary Health System (MHS) have a nunber of sources from which
to obtain prescription nedications in the Augusta, Georgia and
Fort Gordon comunities. Those in need of prescription
medi cations nmay receive themfromany retail pharnmaceutica
outlet that is a nmenber of the TRI CARE networ k. TRI CARE contai ns
provi sions for contracting with civilian pharmacies to offer
prescription drugs to WHS beneficiaries at a discounted cost.

Beneficiaries may al so use a mail order pharmacy systemthat is

7
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al so a feature of TRICARE. Should patients desire to receive
their prescription nedications froma mlitary treatnent
facility (MIF), Dwi ght D. Ei senhower Arny Medical Center offers
two options. One is the outpatient pharmacy |located in the main
hospital and the other is a satellite pharnmacy | ocated at the
Fort Gordon Arny and Air Force Exchange Service (AFFES) Ml l.
The focus of this study will be the outpatient pharmacy | ocated
wi thin Dwi ght D. Ei senhower Arny Medical Center.

The pharmacy is located in the main | obby of the hospital.
Adj acent to the pharmacy is a Starbucks coffee stand. The
position of the Starbucks along with the pharmacy waiting area
gives the area the appearance of a social gathering.
Anecdotal Iy, sonme individuals have specul ated that Starbucks is
at the root of the pharmacy waiting area problem
St atement of the Problem

The pharmacy waiting roomsituation led to three questions
upon which this research was based. First, is the nunber of
staff available to work in the Ei senhower mai n pharnacy
correlated to the overall rise in the wait time for
prescriptions in the outpatient pharmacy? Second, has the
avai lability of staff led to poor quality in the pharmacy as
evidenced by a rise in reported prescription errors? Finally,
does the use of automation and custoner service strategies such

as the pharmacy without walls concept, mandated call-in
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prescription refills, and a pharmacy dedi cated exclusively to
the refilling of existing prescriptions decrease wait tines in
out pati ent pharmacy waiting roons?

Pur pose.

The purpose of this paper is to explore reasons for the
increase in wait tinme, and exam ne quality in the E senhower
Arny Medical Center CQutpatient Pharmacy using prescription
errors over tine as a vehicle. Both variables will be anal yzed
inrelation to fluctuations in outpatient pharmacy staffing over
a 22-nmonth period to see if there is a correlation. A so, the
study will address possible solutions to the long waiting room
time and the rise in reported prescription errors through the
identification of best business practices related to the
pr obl em
Hypot heses.

1. As the nunber of staff decreases, the wait tinme in the

Ei senhower CQut patient Pharmacy waiting roomwl |
i ncrease.
2. As the nunber of staff decreases, the reported
prescription errors will increase.
| ndependent Vari abl es.

The foll owi ng were the independent variables used in the

st udy:

1. Cvilian Direct Care Provider FTE Avail abl e

9
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2. CGvilian Direct Care Para-Professional FTE
Avai | abl e

3. Contract Direct Care Provider FTE Avail able

4. Enlisted Direct Care Para-Professional FTE
Avai | abl e

5. Oficer Direct Care Provider Avail able
Dependent Vari abl es.

The foll owi ng were the independent variables used in the

st udy:

1. Average Wait Tine

2. Nunber of Reported Prescription Errors
Definitions.

Cvilian Direct Care Provider- a pharmaci st who is enpl oyed as

an enpl oyee of the federal government as a CGeneral Schedul e

enpl oyee.

Cvilian Direct Care Para-Professional- a pharmacy technician

who is enployed by the federal government as a CGeneral Schedul e

enpl oyee.

Contract Direct Care Provider- a pharmacist who is enployed as a

gover nment enpl oyee, although not a General Schedul e enpl oyee or
active duty service nenber

Enlisted Direct Care Para-Professional- an active duty Arny

servi ce nenber whose specialty is that of a pharmacy technician.
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Oficer Direct Care Provider- an active duty Arny servi cemenber

whose specialty is that of a pharnmacist.

Average Wait Tine- the average anmount of time that patients

spend in the outpatient pharmacy waiting roomfromthe tinme they
present to the pharmacy until they are called to receive their
conpl eted prescriptions.

Nunber of Reported Prescription Errors- the nunber of

prescription errors reported in a single nonth by the outpatient
phar macy.

Literature Review
Aut omati on.

Over the past several years the focus on automation in
pharmaceutical functions in the hospital setting has increased
due to increased scrutiny on nmedication errors and productivity,
(Kinbl e & Chandra, 2001). Additionally, staff shortages in
hospi tal pharmaci es have resulted in the need for health system
adm nistrators to seek new sol uti ons when dealing wth problens
associated with overworked pharmacy staff menbers (Kinble &
Chandra, 2001). In Cctober of 2003, the pharnmacies within the
Lackl and Air Force Base Health Systemcited safety as the chief
reason for inplenenting a systemthat used bar-codi ng and
digital imagery to verify that the correct prescription was
adm nistered to the patient in the outpatient pharmacy setting

(Canpbel I, 2003). According to the article witten by Sue
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Campbel |, it was expected that the systemwould result in a ten-
fold drop in the nedication error rate.

Retail drug stores are increasingly turning to technol ogy
to automate the workfl ow and take the guesswork out of many
tasks related to filling prescriptions in the pharnacy
(Fredrick, 1998). In Georgia, state boards are | ooking hard at
t he vol une of prescriptions reviewed by pharmaci sts per day.
Wth an eye on safety, particularly at conmunity pharmaci es,

t hese governing bodies see automation as a step in the right
direction (Fredrick, 1998).

Several innovations associated with pharnmacy autonation
have cone to light. Chief anbng these innovations is the use of
robotics to acconplish tasks that once required the tinme and
effort of pharnmacists and technicians (Fredrick, 1998). In
addition to the ability to fill nultiple prescriptions for
mul ti pl e custoners sinmultaneously, some robots actually put the
cap on the bottle and presented the filled prescription to the
pharmaci st for review (Fredrick, 1998). OQher innovations
include the ability of systens to pronpt the pharnmaci st when the
use of generic or therapeutic substitution may be indicated,
snoot her physician interface, and faster nore consistent third
party insurance clains processing.

Phar macy aut omati on nmakes the job of those working in the

pharmacy nore efficient. Wth tasks such as the one nentioned
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above acconplished by machi nes, nore of the pharmacy staff’s
time can be devoted to produci ng a higher vol unme of products
that are valuable to custonmers such as counseling and nore
accurate prescriptions.

In the rural setting, the use of automati on has becone
i nval uable in allow ng pharmaci sts to provide services over
| ar ge geographi cal areas. The distance issues associated with
rural settings inposed challenges in staffing and, of course,
ef fective pharmaceutical operations. One such exanple was Hol zer
Medi cal Centers (HMC) in Chio (Kinble & Chandra, 2001). Anobng
other entities, HMC operates a flagship hospital Hol zer Medica
Center, a 246-bed not-for profit hospital, and a 35-bed
community hospital sone 30 mles away called Hol zer Medica
Cent er - Jackson (Ki nble & Chandra, 2001). The study was conduct ed
to see how an aut omat ed nedi cati on managenent system i nproved
several facets of pharnmacy operations including safety and
medi cation turnaround tinme, m ssing doses, and nurse tinme spent
wi th pharmaceutical issues (Kinble & Chandra, 2001). Due to the
current pharnmaci st shortage (Knapp & Livesey, 2002), it was
crucial to have a pharmacy staff that was able to nove freely
wi thin the nedical systemw thout having to deal with a nyriad
of small problenms associated with a non-aut omated phar macy

servi ce.
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According to Kinble and Chandra, the key to pharnmaceutica
productivity at the Hol zer Medical Centers was a “cartless”
pharmaceutical system Such a system used unit-based cabinets
with profiling of medication orders so that units habitually
recei ved what they used nost. The traditional pharmacy delivery
systemuses a cart with pill cassettes that are interchangeabl e.
Each cassette usually holds a 24-hour supply of nedications.
When Hol zer used the traditional system six hours of pharnaci st
and technician tinme was required to acconplish the daily task of
filling the carts (Kinble & Chandra, 2001). The automated
cartless systemelimnated this and eased the problem of m ssing
doses by directly assigning nedication to patients.

As a result of the efforts at Hol zer Medical Centers,
nurses found that the turnaround tine for nedications
drastically inproved (Kinble & Chandra, 2001). Medication becane
avail abl e al nost instantly allow ng nurses nore tine to focus on
tasks directly related to bed-side patient care.

Simlar results were observed when a study of the efficacy
of an automated nedi cation distribution systemwas undertaken at
Mercy Hospital in Pennsylvania (Shirley, 1999). The 270-bed
tertiary care facility with 11 nursing units set out to conpare
t he percentage of nedications adm nistered on tinme before and
after the automated system was introduced (Shirley, 1999). The

study centered on the use of a systemcalled the Medstati on RX
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1000. The Medstation RX 1000 was a conputer controlled

di spensing unit that stored and di spensed nedication directly on
the ward (Shirley, 1999). The unit al so handl ed sone

adm ni strative tasks associated with pharmacy such as refill

| evel s required for each ward. After inplenentation of the
system Mercy noticed that nmedications were 2.3 tines nore
likely to be given on time (Shirley, 1999).

Staf fing.

There is a well-docunented shortage of pharnmaci sts that
exists in the United States. In 1999 the Aggregate Demand | ndex
(ADI) was inplenmented in an attenpt to nmeasure what the denmand
for pharmacists really was (Knapp & Livesey, 2002). The ADI,
whi ch had run for three years when Knapp and Livesey published
their article on the topic, was really a survey that was sent to
prof essionals in the pharmaceutical industry who were charged
with hiring and addressi ng ot her human resource issues involving
pharmaceuti cal professionals (Knapp & Livesey, 2002). The trend
showed that there was a w despread, persistently unnmet demand
for pharmacists from 1999 through 2001 (Knapp & Livesey, 2002).

According to Knapp and Livesey, the report was further
supported by the fact that dramatic increases in pharnacists’
salaries were also reported within the same period. The report
al so contained information that suggested that at one point, 97%

of the United State’s population lived in a region in which
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there was a demand for pharmaci sts, and that the | evel of
shortage may have affected patients access to nedications and
i nformati on needed for health (Knapp & Livesey, 2002).
Mai ne, (2002) al so procl ai med a pharnaci st shortage in the

May/ June issue of the Journal of the American Pharmaceutical
Association. In her article she said that the nedia focused on
the for-profit pharmacy corporations that have the ability to
| ure pharnaci sts through higher pay and incentive packages.
This, she said, puts not-for-profit hospitals at a di sadvant age
not just because of the | ower salaries they offer, but also
because hospitals are dealing with shortages in other areas such
as nursing. However, these sane institutions have the ability to
of fer prospective enpl oyees a diverse working environnent that
chal l enges their clinical abilities (Miine, 2002). She went on
to say that services such as di abetes care prograns and
i muni zation prograns are the future of the pharnmacy profession.

It may not just be the physical nunber of graduates from
school s of pharmacy that has driven an aggregate shortage of
pharmacy professionals, but also the expanded demand of
pharmaci sts to performthese diverse functions (M ne, 2002).
These new patient centered functions of pharmacy professionals
have becone the focus of candi dates at schools of pharmacy who
graduate with the intention of working in a nore clinical

setting. Maine wote in 2002 that nost pharnmaci sts surveyed
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report that their ability to performthese other diverse
functions were severely hanpered by their prescription filling
duties. The public’s awareness of the pharmacists’ new roll has
grown, however the ability of the pharnacist to respond through
i ncrease and di verse pharnmaceutical services has not grown at
the sane rate (Mine, 2002).

Finally, with regard to the shortage of pharnmacy personnel,
it is believed that the growth in medication use may be anot her
factor that has contributed to the pharmaci st shortage (Cooksey,
Knapp, Walton & Cultice, 2002). This further exacerbates the
probl ens associated with the changing role of the pharmacist in
that there are sinply nore prescriptions to deal with in the
m dst of pharmaci sts’ yearning to broaden their scope of
practice.

Customer Service Initiatives.

The “pharmacy wi thout walls” concept was devel oped at a
Vet erans Adm ni stration (VA) hospital in Ghio to better serve
patients in the anbul atory care environnment (Pierce, Rogers
Sharp, & Muslin, 1990). Pharmacists were placed in cubicles in
front of the pharmacy w ndows, which allowed themto interact
with patients one on one. Before the patient approached the
prescription wi ndow, the pharnacists conpleted a series of
activities such as patient counseling and education, and a

review of the prescription for appropriateness (Pierce, Rogers,
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Sharp, & Muslin, 1990). Before the pharmacy wi thout walls,
flawed prescriptions were still reviewed, but often the patient
was not aware of any probl em because they had sinply dropped-off
their prescription to be filled. The result was dissatisfied
patients who returned only to find that they had to wait after
bei ng i nfornmed of a problem (Pierce, Rogers, Sharp, & Mislin,
1990). Invol ving the pharmacists early in the process alleviated
t hese probl ens.

WIlianms, Shepherd, and Jowdy (1983) published a paper that
conpared the workload of an outpatient pharmacy before and after
the inplenentation of a call-in prescription refill system The
study invol ved the outpatient pharmacy at Ei senhower Arny
Medi cal Center in CGeorgia (WIIlians, Shepherd, & Jowdy, 1983).
The problem centered on the fact that for years, pharmaceutica
managers searched for ways to increase the anount of output in
the pharnmacy associated with | arge nunbers of patients in the
pharmacy waiting roonms. It was thought that a systemthat could
consol idate and control the flow of work associated with refil
requests would help achieve this goal (WIIlianms, Shepherd, &
Jowdy, 1983). According to the authors, such a system would do
two things for the outpatient pharnmacy. First, patient wait tinme
coul d be reduced and second, prescription volume could be
pl anned and staffing programmed accordingly (WIIlians, Shepherd,

& Jowdy, 1983).
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The Dat aStat Pharnmacy Systemwas inplenmented in 1980.
Through the use of the prescription nunber, the conputer
screened the patient’s record for drug interactions and
duplications, printed a |abel, reduced the authorized nunber of
refills by one, and the patient’s profile was updated (WIIians,
Shepherd, & Jowdy, 1983). A tel ephone-answering device was used
to facilitate the call-in feature. This allowed patients to
place refill requests 24-hours a day. Patients were asked to
| eave information concerning their prescription and a staff
menber checked the recorded nessages periodically. As a point of
policy, patients were asked to allow 24-hours before their
prescriptions were ready. This workl oad was then consol i dat ed
and perfornmed during non-peak hours and had the effect of
| eveling out hourly workload for the pharmacy service (WIIians,
Shepherd, & Jowdy, 1983).

As a result of the inplenentation of the call-in
prescription refill system overall prescription volune actually
i ncreased. However, the hospital was able to reduce the patient
wait time for prescriptions in the wait roomin the nmain
hospi tal outpatient pharmacy and decrease the nunber of
technicians required to run the pharnmacy due to shifting the
refill workload to of f-peak hours. However, despite marketing
efforts, only 35%of all refills were called in and worked

t hrough the newWy inplenmented system (WIIianms, Shepherd, &



Wait Time, Prescription Errors and Customer Service 20

Jowdy, 1983). The researchers believed that further gains could
have been nmade had a | arger percentage of patients used the
system

O her organi zations have used staff in different ways to
i nprove wor kfl ow associated with prescription refills. One
mlitary organi zation utilized poorly used space and shifted
staff to create a prescription refill pharmacy that was open 24
hours a day, seven days a week (Mlitary Health System 1998).
As a result, beneficiaries received better, faster service, and
the hospital increased parking availability during the norna
wor kday.

The out patient pharnmacy at Ei senhower Army Medical Center
uses the bank teller concept inits daily operations. O her
nmedi cal treatment facilities also use this concept. The bank
tell er concept of pharmaceutical operations involves the use of
a group of technicians working with a single pharnmacist to form
a single pharmacy team (Whittington, 1997). Each pharnmacy team
staffs a single pharmacy wi ndow. Thus, a pharnmacy may have many
wi ndows with a pharnmacy team staffing each

This concept was specifically designed to allow the
pharmaci st to counsel the patient on the nedication that was
di spensed and to answer any questions that the patient may have
had regardi ng nmedi cations while the technicians filled the

requested prescriptions (Wiittington, 1997). Another added val ue
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t hat pharmaci es were expected to realize fromthe use of the
bank teller concept was that of reduced waiting times for
prescriptions. What pharmaci es were expected to avoid was
filling prescriptions ahead of tinme for patients that nay never
arrive to pick up the prescriptions. In this manner tine and
manpower was expected to be used nore efficiently. Furthernore,
central to the design of the bank teller concept was the use of
a queui ng machine that let patients know when it was their turn
at the pharmacy w ndow (Whittington, 1997).

Subsequent to the use of the bank teller pharmacy concept,
sonme substantial inprovenents were observed (Mlitary Health
System 1998). One military nedical treatnment facility reported
a 60 percent decrease in the waiting tinme for patients inits
out pati ent pharmacy waiting room Subsequently, the outpatient
pharmacy reduced the overall nunber of visits of patients to the
pharmacy and quality of care in the pharmacy. Wrkflow in the
pharmacy was al so inproved (Mlitary Health System 1998). The
pharmacy was able to reduce the filled prescription storage
requi renent, and reduce the nunmber of returned prescriptions by
100 percent.

Prescription Errors.

In 1999, the Institute of Medicine (1O rel eased a report

that pointed to research indicating that at |east 44,000, and

per haps, as many as 98, 000 people die each year due to avoi dabl e
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nmedi cal errors in American hospitals (Kohn, Corrigan &

Donal dson, 1999). In the report, nedical errors were defined as
the failure of a nedical plan to be conpleted, or the use of a
nmedi cal plan that was not indicated for the clinical situation.

The IOMreport classified errors into four types. The first
type was diagnostic errors in which a delay in diagnosis,
failure to enploy indicated tests or use of outnobded therapy may
occur. Second was preventive errors. Here there was the
possibility that the nmedical systemdid not provide the proper
prophyl actic care or failed to nonitor or foll owup on a course
of treatnment. Next there were errors associated w th equi pnent
and comruni cation. Finally the report identified treatnent
errors as a major subcategory. Treatnent errors are those in
whi ch actual hands-on patient care results in a failure to do
what is right for the patient. Included in treatnent errors are
errors in the choice of drugs or the erroneous adm nistration of
drug therapies. This type of error was nost gernmane to this
st udy.

The results of an Australian survey of over 209 registered
phar maci sts showed that nobst agreed that dispensing errors were
i ncreasing. The reason cited for this increase were high
prescription vol unmes, pharnaci st fatigue, pharnaci st overwork,
interruptions to dispensing, and simlar drug names or confusion

over drug nanes (Peterson, Wi, & Bergin, 1999). The pharnmacists
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went onto say that the nost inportant elenents in mtigating
prescription errors were having nmechanisns in place for checking
di spensi ng procedures, having a systematic dispensi ng workfl ow,
checking the original prescription when di spensing repeats,

i nprovi ng the packagi ng and | abeling of drug products, having
drug nanmes that are distinctive, counseling patients at the tine
of supply, keeping one’s know edge of drugs up-to-date, avoiding
i nterruptions, reducing workloads on pharmaci sts, inproving
doctors’ handwiting, and privacy when counseling patients
(Peterson, Wi, & Bergin, 1999).

Further corroboration of the problem of prescription vol une
contributing to errors cane froma 1983 audit that was published
in Drug Intelligence and Clinical Pharmacy as well as a 2001
article published in Pharmacotherapy (Bond & Raehl, 2001). Both
articles pointed out a linear relationship between the nunber of
errors and the total nunber of prescriptions filled. The
articles alluded to the fact that the higher the prescription
vol une, the higher the error rate (Guernsey et al. 1983). As a
suggestion, the authors recomended that pharmacies with a high
vol une of prescriptions |limt the nunber of prescriptions that
t heir pharnmaci st shoul d handl e on a day-to-day basis (CGuernsey
et al. 1983).

The subject of pharmaci st daily workload was addressed in a

March 1997 statenent by the North Carolina Board of Pharmacy. In
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the statement, which resulted froma di scussion of the board’'s
prescription error policy, the board said that it woul d
investigate prescription errors at various |ocations and issue
sanctions to both pharmaci sts and | ocati ons where nore that 150
prescriptions per day were filled by an individual pharnmaci st
(North Carolina Board of Pharnmacy, 1997). The board based its
150 prescription per day ruling on an earlier review by a pane
of experts that said that a range of not nore than 10 to 20
prescriptions per hour would be acceptabl e.

A 1993 study explored the |ink between distractions in the
wor kpl ace and prescription errors. To acconplish the study,
i nvestigators videotaped pharnaci sts and technicians as they
filled prescriptions over a 23-day period. Data on the nunber of
errors that occurred throughout the trial was gathered through
di rect conparison of filled prescriptions to witten physician
orders. The vi deotape was used to verify interruptions and
di stractions that may have occurred during the trial (Flynn et
al. 1999). The results of the 23-day trial identified 164 errors
out of the 5072 prescriptions anal yzed, an error rate of 3.23%
| nvestigators al so determ ned that there was a significant
correlation between distraction and the nunber of errors that
occurred. There were a total of 2022 interruptions and 2457
distractions that were detected during the study period. The

error rate for prescriptions for which an interruption occurred
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during their preparation was 6.65% and 6.55% for distractions
(Flynn et al. 1999).

Methods and Procedures
Staffing to Wait Tine Anal ysis.

Monthly staffing data fromthe Medi cal Expense Reporting
and Personnel System (MEPRS) and average wait tinme data in
m nutes fromthe Ei senhower pharmacy’s Q Matic systemfor a 22-
nmont h period begi nni ng January 2002 and ending in October 2003
conprised the sanple for this analysis. Overall, an increase in
the outpatient pharmacy wait tinme was observed during the 22-
nmont h peri od.

The wait tinme data fromthe Q Matic system were divided
into several categories. The categories were Acute Il for
acutely ill patients, active duty patients, patients who have
had prescriptions submtted to the pharmacy through the
Conposite Heal thcare System (CHCS), and several snaller
categories with very | ow volunmes of patients. The categorization
of patients within the Q Matic systemwas used to determ ne the
priority of patients with regard to when prescriptions were
filled. As a result the average wait tinme for categories of
patients such as Acute II1l were markedly shorter than for other
categories. The difference in wait time was significant. Acute

1l wait tinme ranged froma |low of just over two mnutes to a
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hi gh of seven mnutes. In contrast, other categories had
recorded wait tinmes of up to 80 m nutes.

The MEPRS system divided the personnel working in the
out patient pharmacy into several categories that were related to
the types of professionals working there during each nonth of
the study. In calculating full tinme equivalents (FTE) for
personnel working in the outpatient pharnmacy, it becane apparent
that an adjustnment was required. Wien the MEPRS system conpil ed
t he nunber of FTE' s for the pharmacy service it did not discern
t he personnel working in the outpatient pharmacy from personne
wor ki ng for the Ei senhower pharmacy service in other areas of
the hospital. As a result, an estinmate of the nunber of FTE s
working in other areas of the hospital was devised and that
estimate was subtracted fromthe total FTE s contained in MEPRS
for the pharnmacy service. Table 1 depicts the results of this
adj ust nrent by personnel category along with average wait tine.
Cenerally, the staffing level in the outpatient pharnmacy
decreased during the 22-nonth period of the study.

Using the Statistical Package for the Social Sciences
(SPSS) as an assessnent tool, a nultivariate reduced regression
nodel was acconplished to control for extraneous vari abl es.
Usi ng the average waiting tinme across all prescription
categories contained in the Ei senhower pharmacy’s Q Matic system

as the dependent variable, a full npdel was constructed using
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t he nunber of available civilian direct care providers, civilian
di rect care para-professionals, contracted direct care
providers, enlisted direct care para-professionals, and officer
direct care providers as the independent variables. Next, each
vari abl e was subsequently renoved and a new regressi on was run
to test the effect of the variable’ s absence on the variance
(RY). Furthernore, statistical significance for independent
vari abl es was gl eaned fromthe student’s t and Fisher’'s F.
Staffing to Prescription Error Analysis.

The nunber of prescription errors reported nonthly at the
Ei senhower Arny Medical Center CQutpatient Pharmacy for a 22-
nmont h period beginning in January 2002 and ending in Cctober
2003 was used to conduct the study. The prescription error
i nformati on was contained in the MEDVARX systemthat is used by
Depart ment of Defense (DoD) hospitals to self-report and track
prescription errors. Although the MEDVMARX system cont ai ned
prescription errors fromall sections of the hospital, only
prescription errors associated with the outpatient pharnmacy at
Ei senhower were used for the study. To test the correlations
bet ween staffing fluctuations and reported prescription errors,
a statistical analysis was performed using the sane net hodol ogy

as descri bed above with the staffing to wait tine anal ysis.
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Table 1

Wait Tinme and Staffing Data

O cr
Fiscal Mnth Avg Wit Adjusted Adjusted Adjusted Enl DCP
Year (Mnutes) CV DCP CIV DCPP Contr DCP DCPP Avail

FTE
2002 1 24 8. 69 9.62 0.24  22.68 3.52
2002 2 22 7.19 7.06 0.62  22.14 4.13
2002 3 23 7.82 7.72 1.58  25.34 4.76
2002 4 17 8. 44 9. 05 0.92 25.81 5.19
2002 5 23 4. 25 4. 99 0.38  20.87 5.00
2002 6 18 4.58 6. 44 1.38  23.94 4. 43
2002 7 22 1.57 4. 60 2.15  25.54 3.95
2002 8 22 2.13 7.10 1.76  24.41 4.29
2002 9 29 1.28 4.77 0.76  19.65 3.12
2002 10 34 3. 83 6. 96 1.67  20.52 2.96
2002 11 40 6. 08 7.96 0.67  19.84 2.79
2002 12 42 6. 43 8. 86 1.00  22.13 3.57
2003 1 58 6. 03 10. 43 1.15  23.38 4.10
2003 2 50 3. 20 8. 85 0.80  19.96 3.60
2003 3 48 5. 00 10. 25 1.00  20.97 3.73
2003 4 51 5. 00 11. 59 1.00 21.84 5.95
2003 5 51 2.30 8. 96 0.80  15.71 4.43
2003 6 30 4. 00 9. 66 1.00  18.07 4.77
2003 7 55 5. 90 9. 02 1.10  16.37 5.10
2003 8 57 5. 90 10. 04 1.00  16.28 4.75
2003 9 34 6. 00 10. 01 1.00  16.17 4.93
2003 10 54 6. 45 12. 42 2.72  16.61 2.55

Usi ng the nunber of reported prescription errors as the
dependent variable, a multivariate reduced regressi on nodel was
constructed using the sanme personnel categories described above

as the independent variable. This data is depicted in Table 2.
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Table 2

Prescription Errors and Staffing Data

Oher

Fi scal Vont h Presript Adjusted Adjusted Adjusted Adjusted DCP
Year Errors Clv DCP CV DCPP Contr Enl DCPP Avai l
DCP FTE

2002 1 3 8. 69 9.62 0. 24 13.68 3.52
2002 2 5 7.19 7.06 0. 62 13.14 4.13
2002 3 6 7.82 7.72 1.58 16. 34 4.76
2002 4 2 8. 44 9. 05 0.92 16. 81 5.19
2002 5 4 4. 25 4. 99 0. 38 11. 87 5. 00
2002 6 2 4.58 6. 44 1.38 14. 94 4.43
2002 7 1 1.57 4. 60 2.15 16. 54 3.95
2002 8 4 2.13 7.10 1.76 15. 41 4. 29
2002 9 7 1.28 4. 77 0.76 10. 65 3.12
2002 10 10 3.83 6. 96 1.67 11.52 2.96
2002 11 13 6. 08 7.96 0. 67 10. 84 2.79
2002 12 11 6.43 8. 86 1.00 13.13 3.57
2003 1 13 6. 03 10. 43 1.15 14. 38 4.10
2003 2 13 3.20 8. 85 0. 80 10. 96 3. 60
2003 3 13 5. 00 10. 25 1.00 11. 97 3.73
2003 4 16 5. 00 11.59 1.00 12. 84 5.95
2003 5 11 2.30 8. 96 0. 80 6.71 4.43
2003 6 17 4.00 9. 66 1.00 9. 07 4. 77
2003 7 18 5.90 9.02 1.10 7.37 5.10
2003 8 6 5.90 10. 04 1.00 7.28 4.75
2003 9 19 6. 00 10.01 1.00 7.17 4,93
2003 10 12 6. 45 12. 42 2.72 7.61 2.55

As with the analysis involving wait tinme, each independent

vari abl e was renoved and a new regression run to test the effect
of each variabl es absence on the R’. The significance of each

i ndependent variable to the dependent variable was tested using
the student’s t and Fisher’s F.

Validity.
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Validity is a neasure of an instrunent or processes’
ability to accurately nmeasure what it is intended to neasure
(Soeken, 1985). In the case of this study, SPSS contains
construct validity by virtue of its use for statistical analysis
in many ot her studies. SPSS was chosen as the tool to conplete
the multiple regression anal yses because it is best suited to
performthis analysis. Furthernore, the data that was used for
each study was extracted from standard sources of data commonly
used t hroughout the Departnment of Defense. Although a manual
adj ustmrent was nmade in the MEPRS data, this adjustnment was
applied in a consistent manner across the whol e data set. Thus,
the rel ati onshi ps between the dependent and i ndependent
vari abl es were not conprom sed in any way. Additionally, the use
of regression analysis has been a valid predictor when anal yzi ng
data of this type

The only threat to validity, in the case of this study, is
that of human error. Since the preponderance of data points were
entered by hand, either in SPSS or in the source databases,
there was the potential that some of this data nmay have been
entered erroneously. Furthernore, the validity of the
i nformation gl eaned from Departnent of Defense databases was
contingent on not only the data being correct in the database,
but also on the way in which the information was introduced to

t he database. There is a feeling held by sone within the
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Depart ment of Defense say that we may be neasuring things
consistently wong (R Janes, personnel communication, March 4,
2004). However, in the case of the Departnent of Defense

dat abases, specific rules and regul ati ons were applicable in al
cases to conbat these types of errors. Nonetheless, the
possibility does exist.

Reliability.

Reliability is the ability to nmeasure the sane thing in the
sanme manner many tines using the sane instrunent or process and
obtain simlar results (Soeken, 1985). The use of SPSS
precipitated a high degree of reliability. The use of a conputer
program as opposed to the use of nmanual nathematic cal cul ations
virtually assured that the conputations were perfornmed in the
same manner through each iteration of the regression anal yses
and thus the results were the sane each time. The use of
regression has been reliable in the past.

Results

The confidence level (confidence coefficient) used to test the relationship of all
independent variables to dependent variables throughout the two independent statistical analyses
was p<.05. The results of this enpirical data are clear. As
staffing decreases over tinme, the trend with regard to wait tine
and prescription errors is that of an increase. The results of

the two studies foll ow
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Average Wait Tine.

Tabl e 3 depicts the results of the nmultiple regression
anal ysis using average wait tinme as the dependent variable and
t he separate categories of personnel working in the outpatient
phar macy as the independent variables. For the anal ysis n=22.
The full regression nodel resulted in an R? of .662 and was
highly significant with F(5, 16)=6. 26, p<. 001. Al independent
vari ables were statistically significant after controlling for
all other factors. Civilian Direct Care Provider accounted for 6
percent of the full nodel’s variance and was statistically
significant with F(4,17)=6.43, p<.002. Contracted Direct Care
Provi der accounted for .3 percent of the full nodel’s variance
and was statistically significant with F(4,17)=8.21, p<.001.
Furthernore, Enlisted Direct Care Para-Professional accounted
for 4.9 percent of the full nodel’s variance and was significant
with F(4,17)=6.72,p<.001. Oficer Direct Care Provider, which
accounted for 1.2 of the full nodel’s variance, was al so
significant with F(4,17)=7.89,p<.001. Finally, Cvilian Direct
Care Para-Professional was significant at the .05 | evel.
However, analysis using Fisher’s F suggested that this variable
was not significant with regard to wait tinme with F(4,17)=2. 88,

conpare with a test statistic of F(4,17)=2.96, p<.05.
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Tabl e 3

Hypot hesis Tests of Effects on Average Wait Tine Inferenti al

Statistics (n=22)

R R
Ef fect Tested Full Reduced df 1 df 2 F p
Ful | Model 0. 662 0 0. 662 5 16 6.26 0.001
Cvilian 0.662 0.602 0. 06 4 17 6.43 0.002
Direct Care
Pr ovi der
Cvilian 0.662 0.404 0. 258 4 17 2.88 0.05
Direct Care
Par a-
Pr of essi onal
Contracted 0.662 0.659 0. 003 4 17 8.21 0.001
Direct Care
Pr ovi der
Enl i st ed 0.662 0.613 0. 049 4 17 6.72 0.001
Direct Care
Par a-
Pr of essi onal
Oficer Direct 0.662 0. 65 0.012 4 17 7.89 0.001

Care Provider

Prescription Errors.

The results of the nultiple regression nodel

prescription errors as the dependent vari abl e,

usi ng nont hly

pharmaceuti cal personnel as the independent variables are

depicted in Table 4. The Fisher’s F test statistic was

F(5, 16) =2. 90, p<. 05. The ful |

nmodel

proved to be highly

and categories of
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significant with an R?® of .592 and F(5, 16)=4. 64, p<. 008. Civilian
Tabl e 4

Hypot hesis Tests of Effects on Prescription Errors Inferenti al

Statistics (n = 22)

Vari ance
R2 R2 Uni quel y

Expl ai ned
Effect Tested Full Reduced df 1 df 2 F p
Ful | Model 0. 592 0 0.592 5 16 4.64 0.008
Cvilian 0.592 0.559 0. 033 4 17 5.39 0.005
Direct Care
Pr ovi der
Cvilian 0.592 0.437 0. 155 4 17 3.29 0.036
Direct Care
Par a-
Pr of essi onal
Cont r act ed 0.592 0.585 0. 007 4 17 5.99 0.003
Direct Care
Pr ovi der
Enl i st ed 0.592 0.496 0. 096 4 17 4.19 0.015
Direct Care
Par a-
Pr of essi onal
Oficer Direct 0.592 0.59 0. 002 4 17 6.12 0.003

Care Provider

Direct Care Provider accounted for 3.3 percent of the full

nodel * s variance. This variable proved to be significant at
F(4,17)=5.39, p<.005. Cvilian Direct Care Para-Professional
accounted for 15.5 percent of the full nodel’s variance and was
significant at F(4,17)=3.29,p<.036. Contracted Direct Care
Provi der accounted for .7 percent of the full nodel’s variance.

Furthernore, Contracted Direct Care Provider was significant at
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F(4,17)=5.99, p<.003. Enlisted Direct Care Para-Professional
accounted for the second highest portion of the full nodel’s
variance at 9.6 percent. This variable was significant at
F(4,17)=4.19, p<.015. Finally, Oficer Direct Care Provider was
responsi ble for .2 percent of the full nodel’s variance and was
significant wth at F(4,17)=6.12, p<.003.

Discussion
Wit Tine.
The results of the nultiple regression analysis involving
out patient pharmacy wait tine and personnel assigned to the
pharmacy support the explanations of the pharmacy staff on the
probl em of increased wait tinme. In conversations with both the
chief of the pharmacy and the assistant chief, each individua
made it clear that the role of the pharmacy technician (the two
enpl oyee types that were called enlisted and civilian para-
professionals in the study) was pivotal to the overall success
of pharmacy operations. The |oss of pharmacy staff in general,
particularly the | oss of technicians during the 22-nonth peri od,
resulted in the longer wait (D.G Goode, personal communi cation
Cct ober 22, 2003). This was because the outpatient pharnacy at
Ei senhower Arny Medical Center relied on a nodel of production
known in the pharmaceutical industry as the bank teller node
(D. G Goode, personal communication, Cctober 22, 2003). A key

ingredient to the success of the bank teller nodel in outpatient
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pharmacies is the use of technicians to fill and retrieve
i ndi vi dual prescriptions that the pharmaci sts woul d then
di spense to the individual patients.

Prescription Errors.

The assertions of the pharnmacy chief and assistant chief
that the | oss of technicians profoundly affected outpatient
pharmacy operations were further supported through the results
of the multiple regression analysis involving outpatient
phar macy prescription errors and the personnel assigned to the
out pati ent pharmacy. The correl ati on between the change in the
nunber of technician hours available and the increase in the
nunber of reported prescription errors overtine was hi ghest
relative to all variables studied and was significant.

The bank teller concept that the Ei senhower outpatient
pharmacy uses guaranteed that a rise in prescription errors
woul d occur if pharmaci sts were forced to performsone of the
functions that were normally performed by pharmacy technicians.
This was the case in the outpatient pharmacy (Goode, 2003). The
literature supported the fact that if pharnacists are distracted
and interrupted, there will always be a noticeable rise in the
nunber of errors (Flynn et al., 1999). Analysis of the | oss of
t he technicians over tine supported this theory. As the nunber
of hours that technicians were available to work in the

out pati ent pharmacy di m ni shed, pharnmacists were forced to do
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tasks such as the retrieval of prescriptions in addition to
pati ent counseling. Thus, as the pharmacists perforned nore
tasks overall, the nunber of reported prescription errors

i ncreased.

The data in Table 1 and Table 2, clearly show that both the
increase in wait tinme and prescription errors occurred in the
fall and early winter of 2002. This coincides with a marked
change in the nunber of enlisted and civilian para-professiona
hours available to the outpatient pharnmacy.

Customer Service Initiatives.

Throughout this section of the discussion, ideas will be
presented that will predict how a change in business practice at
Ei senhower Arny Medical Center Qutpatient Pharmacy m ght affect
the wait tinme and prescription errors. Specifically, how woul d
the introduction of pharmacy automation, the pharnmacy w t hout
wal | s concept, a systemthat mandates call-in refill for
prescriptions, and a separate pharmacy that woul d be dedi cated
to prescription refills contrast with the bank teller nodel that
is now used at Ei senhower. Each option will|l be addressed
separately.

Aut omat i on.

The literature and anal ysis above clearly supported the

idea that the introduction of automation to the outpatient

pharmacy woul d decrease the wait tinme for patients in the
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wai ting room and reduce prescription errors. The use of robotics
for exanple would free technicians’ tinme by automatically and
precisely filling prescription bottles and may have the affect
of lowering the nunber of prescriptions that have to be
restocked. Technicians could then be used to support pharnmacists
in different ways including patient counseling and quality
assurance. Pharmacists would in turn be free to perform
functions that would enhance the overall pharnacy servi ce.
Furthernore, the pharmacy woul d avoid errors in prescriptions
because the robot would fill each prescription the sane way each
time with conputer precision. Finally with additional tine, the
staff would have nore time to check prescriptions before they
could be distributed to custoners.
Pharmacy Wt hout Walls.

The pharnmacy without walls concept would do little to
| essen wait tinme and reduce the nunber of reported prescription
errors. The main reason for this is that the pharmacy w t hout
wal I's concept is simlar to the bank teller concept in that a
shortage of technicians would result in pharmaci sts having to
assune technician duties. The pharmacy w thout walls concept
works if the pharnmacist is allowed to interact with patients and
then allow the patients to go to the pharnmacy w ndow and
conpl ete the pharmacy transaction with the technician. If the

technicians are not available to do their part, then the concept
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breaks down severely which would result in increased
prescription errors and |l onger waiting tinme for the patient.
Call-in Prescription Refills.

In contrast to the pharmacy without walls concept, if the
Ei senhower Qutpatient Pharmacy were to institute a policy in
whi ch patients were mandated to call-in all prescription refills
wait time and errors woul d decrease. Under such a system many
benefits would be realized. First, it would have the affect of
decreasing distractions for the pharmacy staff due to the
absence of a large nunber of patients waiting for a |long period
of time to present and then have their prescriptions refill ed.
The absence of distractions is key to reducing prescription
errors. In addition, refills could be acconplished by the
pharmacy staff at off peak hours, which would free technicians
to assi st pharmaci sts during peak hours.

A pharmacy service that specialized in the refill of
prescriptions woul d have the advantage of specialization in one
area as well as having the affect of renoving the function of
refills fromthe main pharmacy. However, this woul d probably
require extra staff in order to effectively create the separate
operation. In the end, wait tinme and prescription errors would

rise should a loss in staff occur.
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Recommendations
Use Aut omati on.

The use of automation in the outpatient pharmacy woul d
provide a nore stable work environment from which to provide
services to patients. It is said that there nust be a | ogica
connection between two events or objects in order to neasure the
statistical relationship between the two (Sanders & Smi dt,
2000). The addition of automation to the outpatient pharnmacy at
Ei senhower woul d provi de such a connection and provide for a
statistically neasurable inprovenent in the pharmacy service in
the areas of waiting roomtine and reported prescription errors.
A key outconme woul d be the establishment of an optimal business
practice. As with any organi zation, the ability to attract and
retain the right personnel is key to success (Collins, 2001).
However, the introduction of automation would help the
out pati ent pharmacy stay on course even if its ability to
attract and retain the right personnel was be eroded.

Aut omation could take many forns fromrobots to automated
prescription quality assurance. The end result would be a
service that is nore efficient and capable of operating in the
absence of all assigned personnel. Automation is not a panacea,
however. Personnel would still be required to ensure that the

servi ces produced are what woul d be desired. However, the
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peri odi ¢ absence of personnel woul d not cause such a pronounced
ripple effect in overall waiting tinme for patient.

Prescription errors were nost |ikely a function of
pharmaci sts’ involvenent in the duties of technicians.
Automation has the potential to change the roles of both
phar maci sts and technician so that the absence of either type of
per sonnel woul d not produce a situation in which quality
assurance efforts, which are the responsibility of the
phar maci sts, woul d not be abandoned if personnel are not
avai | abl e.
Mandatory Call-In Refills.

| f the outpatient pharmacy were to institute a policy under
which it would no | onger accept prescriptions for refill wthout
prior telephonic coordination, the imredi ate affect woul d be
fewer patients in the waiting room This would acconplish the
goal of a decreasing the wait tinme across all categories of
patients. However, personnel would still be required to
physically field phone calls and fill prescription bottles.
Because this process would be just as |abor intensive and | abor
dependent as the bank teller concept, it would carry the
potential to allow prescription errors to increase if staffing
| evel s were not optinmal. For this reason, this recomendation is

t he second nost favorable.
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In contrast with the first recomrendation, this would
require a major shift in the culture of those who use the
out pati ent pharmacy. A marketing canpai gn ainmed at inform ng
current and potential patients of the change in business
practice could be slow in taking hold. The attenpted change in
busi ness practice nmay have the affect of alienating sone
patients who may perceive that the pharmacy is too dictatoria
with regard to the way they received their nedicines.

Conclusion

The Ei senhower Arny Medical Center CQutpatient Pharnmacy nust
undergo a transformation in the way it conducts busi ness. The
i ntroduction of automation or mandating pharnmacy refills wll
have the affect of reducing the workload faced by the pharnmacy
staff during peak hours and thus reduce wait tine and
prescription errors.

The increased wait time and reported prescription errors
are only synptons of what can happen under a busi ness nodel that
depends heavily on personnel stability to run snoothly.
Additionally, all medical entities, both mlitary and civilian,
must recogni ze that as Anerica’s Baby Boom generation reaches
senior citizenship in the next few years, the problemw | only
i ncrease because the demand for prescription drugs will increase
(Altman & Shactman, 2002). If the outpatient pharmacy were to

enpl oy automation in daily operations, it could reduce the
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institution’s dependence on peopl e acconplish them m ssion.
Aut omat i on woul d achi eve the goal of optim zing services in the

face of an uncertain future in mlitary nedicine.
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