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Chapter 1

INTRODUCTION

This study is an atbempt to gain some insight into
the patronage patterns of customers who obtain prescribed
medication from a community pharmacy, Applebaum
distinguished the buying behavior patterns of customers from
the buying habits of customers as follows, "Each customer
has his or her owun buying habits, Buying behavior patterns
represent the design of behavior of a large mmber of
mo"'

This study analyszes the implied buying behavior
patterns of preseription purchasers.

Although the provision of pharmaceutical services is
& professional function as well as a retall function, the
Lmportance of a good location for a pharmacy is evident,
The patlent snd pharmecist must have easy access to each
other if the former is to utilize readily the services of
the latter, |

With reference to the importance of location in
retailing, Rateliff stated, "The importance of location in
retailing is fundamental, for in a large degree merchants
succeed or fail as their locations within the eity structure

'sm Customer Behavior in
eting, XVi, 2 (Cetober, m»
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are favorable or unfavorable, Literally billions of dollars
are staked on the selecting of proper locations for retail
outlets, Skillful merchandising ean modify but not
extinguish the handieap of an inappropriate site,">

Commenting on the same subjeet, Nelson sald, "lohu-
store businesses are virtually all market oriented.,.the
retaller must be accessible to people, and it is this faot
that governs site seleetion,"

With reference to the ancillary services of phammacy,
Rolph commented, "Perhaps no kind of retail business is
more sensitive to good or faulty location than the drug
nm."“ :

It is reasonable to assume that these comments on
retall site selection are applicable to the selection of
& location for the offering of pharmaceutical services,

The inereasing importance of pharmaceutical services
to the successful operation of a pharmacy is well known,
In 1941, about 13% of the total revenue of Lilly Digest
phamacles was obtained from the dispensing of preseribed
medication, By 1961 over 35% of the total revenue of
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Lilly Digest pharmacies was obtained from this um:.s

A phammacist who is planning to eatablish a new
pharmacy or to change the location of an existing pharmacy
makes a eritical decision when he selects the ugntm for
the phamacy, In order to evaluate the adequacy of a
proposed location, one should have some knowledge of the
patronage patterns of the anticipated customers, Speaking
in general terms, Cohen and Applebaum sald, "What 1is
especially needed is informmation on shopping centers and
individual store trading areas, on drawing power, on
customer shopping habits, and on share of the market
realized in relation to potential,"®

A knowledge of preseription petronage patterns is also
helpful in other areas of community pharmacy management,
For example, nmutmupmmunm.m
eampaign should have some knowledge of the losation and
congentration of his astual and potential customers if he
is to select the most efficient method of communisating

his advertising message.

Jones stated, "In general consumers will patronize
the store most convenlently located for them"!

sg Py x:& __‘.m.,.,_, 1

6. Saul B, mmmmn%hm’

!frm, 1960) py 35,

Pred . Jones, Iriselsles of Netailiag, ew
n&”a. 1949, "pe 172 —
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Consumer patronage studies have indicated that the
conveniense of a pharmacy's losation is an ifmportant
determinant of pharmmscy patronage.

A series of anmual customer interviews has been
conducted under the sponsorship of the Burgoyne Index,
Ine, In ecach of these studies, customers were requested
to select the factor which they considered most importent
in selecting a favorite phammacy. Convenient location was
selected as the most important fastor by more than two out
of five respondents in the first three studies and by almost
one out of four in the 1962 study,®

When asked, "Why do you shop here?", 58,4% of the 567
mmmwn;ummmmnmmuw
mentioned convenience, either in relation to location or
parking facilities, as one of the m.’

In relation to preseription patronage motives, Ohwvall

eoncluded that "eonvenient location" was generally the most
prominent single patronage motivating faetor, although in
most cases a combination of "persomnel factors" and '

m»mmu :

e e Ry

l.n;ﬁ a:'mo wm,.mmvo}




Se
"service" appeared to motivate the majority of preseription
’.W'm

Approximately four out of ten respondents in a atudy
econducted by the Home Makers Guild of Ameriea Muhd
"convenient lmtm"umatthommm
preseribed medication from a particular type of pharmacy,
The proportion of respondents mentioning "econvenient
location" varied with the type of phamacy patronized:
about 4S% of the respondents who patronized an independently
operated general pharmacy, about 4O% of the respondents who
patronized a large corporate chain pharmacy, and about 35%
of the respondents who patronized a pnur!.pticu pharmacy
mentioned "convenient hnnon".u

Although convenient location appears to be one of the
primary resons for patronizing a certain phammacy, it
should be noted that "econvenient location" is not a statie
concept,

For example, consider a hypothetical patient leaving
her physician's office after having received a prescription
order from the physician, At this point, mm:m
is most convenient to the physieisn's office likely 1s also
most convenient to the patient, As the patient travels from
the physieclan's office o her home, she probably will pass

: 10, Richard A, Ohvall, Ppr
unpub, M, B, A, paper hi

conducted by the Home

1}inois Glass Company,
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near several pharmacies any one of which may be most
convenient to her at a given point, If the patient 1s not
in a hurry to obtain the preseribed medication, she may
retain the prescription order until she makes her next
shopping trip and then obtain the prescribed medication
while shopping,

One must, therefore, view the concept of "convenient
location" in both a temporal and spatial dimension, A
pharmacy may be considered conveniently located for a
patient if the pharmacy is easily accessible (spatial) to
the patient at the time (temporal) that the patient desires
to utilize the services of the pharmacy,

Downs stated an anslogous conecept in his theory of
eonsumer efficiency: "The central hypothesis of this theory
is that consumers seek to minimize the costs of consumption,
The basic costs of consumption are money, time, and
energyessss These costs are not of the same relative
importance to all consumers, or to any one consumer at
every moment or concerning all types of shopping," 2

A few available studies indicate the importance of a
location which is convenient to the patient's residence, _
One study reported that approximately 50% of the respondents
obtained preseribed medication from the phammscy located
nearest to their residence. About 45% of the respondents
reported meking all pharmacy m.“ and an additional

T 12, Anthony Downs, "A Theory of Consumer Efficienc
Jowrnal of Retailing, XXXViI, 1 (Spring, 1961) p."n o
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5% veported obtaining only preseribed medication from the
pharmacy located nearest their mcum.u

in a study reported by Olsen, 57.4% of the respondents
stated that the preseribdd medication most recently obtained
for someone living in the household was cbtained from the
pharmicy located nearest to the patient's residence,™t

mmmwmum mmm'.
mimeo 2. From e nuuxmnumu
R u&“‘ turers Association, Chicago,



Chapter 11

DEPINITION OF TERMS USED IN THIS STUDY

Por the purposes of this study, the following
definitions are employed:

Communi ty Fharmagy - Any establishment which is
recognized as a pharmacy by the respective state board of
pharmacy, provided that the pharmaceutical services of the
establishment are avallable to all members of the community,
The term "ecommunity pharmaecy” exeludes hospital phammacies,
pharmacies in nursing homes and similar institutions, "maile
order" mha; and closed-door pharmacies the services
of which are available only to persons who are members of
& certain group,
seneral Fharmacy < Any community pharmacy which, in
addition to offering pharmaceutical services, is engaged in
the sale of goods unrelated to this service., The sale of
greeting cards, stationery, ecandy, and similar products is
considered as unrelated to the pharmaceutical services

eription Fharmacy « Any community pharmacy in
~ which at least m of the total revenue is obtained from
the dispensing of preseribed medication, provided that the

pharmaey is not a general pharmacy,

The following definitions apply to the location of a
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pharmaecy within the commercial developmental structure of
a city, The commercial developmental structure of a city
best can be thought of as a continuum of commercial activity,
ranging from the downtown area with a high degree of
commercial activity through ‘ﬂu secondary and tertiary areas
to the neighborhood shopping area with a relatively low
degree of commercial activity. The points (shopping areas)
on this continuum do not necessarily represent the geographic
location of the different shopping areas. For example,
secondary shopping areas do not necessarily surround the
downtown area but usually are found as nucleations
geographically dispersed throughout the eity,

The definitions presented are for purposes of
classification only, Sinece the commercial developmental
structure best can be thought of as a continuum, no distinct
point exists where one classification ends and the next
elassification begins,

The following definitions apply to the major groupings
used to classify pharmacies for the purposes of this studys

Downtown Area - The major shopping area of & oity.
Its center usually contains a plot of land which is more
valuable (in terms of dollars per square foot) than any
other plot in the eity. The downtown area extends in all
directions from this center to either a transitional sone
between commercial and residential areas or to some natural
barrier such as a river,

« A group of stores selling
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both convenience goods and shopping goods, In this respect,
the stores are similar to those found in the downtown area.
However, in a secondary shopping are the stores are generally
smaller, the uhntlu\nr goods is more limited, and the
sale of convenience goods is relatively more important than
in the downtown area,

‘ thopping Avea - A group of stores primarily
engaged in the sale of convenlience goods, but containing a
fow establishments which sell shopping goods. The stores
are generally smaller than those in the secondary shopping
areas, the number of stores selling shopping goods is
smaller than the number of stores selling convenience goods,
and the selection of goods is more limited than in the

secondary shopping areas,

an isolated store which is not a part of a larger retail
grouping, Stores located in neighborhood shopping areas
are primarily engaged in the sale of convenience goods,

The following definitions apply to the subgroupings
used to classify pharmacies for the purposes of this study:

area of highest land nxuucu. characterized by & high
concentration of retail businesses and offices and having
a relatively high pedestrian traffic flow.

the central business distriet, It usually consists of
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warehouses, wholesalers, light manufacturing establishments,
and multi-family dwellings, Its outer perimeter consists
of a transitional zone between the major business area and
the residential areas cr the oity.

ditional Shopping I opment - A "pidbbon" or
W m.wwatma located on either side of a
main thoroughfare. These developments usually are not under
gingle ownership or control and usually little provision is

made for parking,.

group d‘huum. usually under single ownership or
eontrol, The buildings house retall and service establishe
ments, A large amount of free parking is available adjacent
to the buildings,

Presoription Order - An order from a licensed medical
pmuum directing a pharmacist to dispense some
specified medication, A mediecal practitioner who is
authorized by law to prescribe medication may originate a
preseription order in writing or by verbal communication
with a pharmeeist, In this study, preseription orders
are limited to those written orders or written records of
oral orders which appear in the prescription records of
the community pharmmoies in the study, As used in this
study, the term "preseription order" includes only original
preseription orders and exeludes orders which merely
authorize a pharmacist to renew a previous prescription
order,
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seribed Medication « The therapeutic agent which
& pharmacist dispenses as a result of an original presecription
order,

Patient - The person for whom a prescribed medication
is intended. 1t is assumed that each preseription order
represents an individual patient. Thus, if more than one
preseribed medication was dispensed for an individual
person, this person is considered as more than one patient.

Patient Distance - The distance in miles between the
patient's residence and the community phammaey in which the
patient's preseribed medication was dispensed,

Eresoriber Distance - The distance in miles between
Woﬁtnuamﬁmmmmmqmm
order and the community pharmacy in which preseribed
medication was dispensed as a result of this order,

‘ ' 9 « The distance in miles
between a patient's residence and the office of the
preseriber who originated a preseription order for this
patient,

Local Freseription - A prescription order which is
assoolated with both a patient distance and a preseriber
distance which are each less than 0,75 miles,
reseription fo tient - A prescription order
which is associated with a patient distance less than 0,75
miles,

« A prescription
order which is associated with a momm distance less
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Gme iedication « Preseribed medication which is
elther an anti-infective intended for internal use or an
analgesic (unless the analgesic is a saliscylate or other
mild analgesie).

ntenence Medication - Prescribed medication which
namum(MMulmnn): a vitamin or
vitamin combination; a therapeutic agent (other than
aspirin) used in the treatment of chronic arthritis; or

a therapeutic agent used in the treatment of chronic
diabetes mellitus or a chroniec cardiovascular disease,

is not ineluded in the definition of "emergency medication"
or "maintenance medication”,

Prescription orders for the approximate 25% of the patients
pharmeey in which the patients' prescribed medications were
dispensed, See pages Llj4S for a further deseription and
the method of seleeting these preseription orders.

Preseription orders for the approximate 25% of the patients
vhose residences are most distant from the individual
 phamaocy in which the patients' prescribed medications were
dispensed., See pages Li-lLS for a further deseription and
the method of selescting these preseription orders.
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METHODOLOGY

The primary data in this study are based on an
analysis of information obtained from 2,965 preseription
orders, The prescribed medication assoclated with each of
these orders was dispensed during the period August 12th
through August 25th of 1962, in thirty-three commnity
pharmacies which were located in two mid-western oities,
Lesearch Design

The following information was recorded from each
prescription order in the study:

Mm.: of Patient's Residence

W Prescriber's 0ffice
the Preseribed Medication

mum Purchaser for the Pharmaseutical Service

In addition, 1f the information was available, the
date on which the preseription order was authorized by
the preseriber and the date on which the preseribed
medication was dispensed by the pharmasist were recorded.

Bach preseription was analyzed individually and the
following information determined:

Pistance™ from the patlient's residence to the

communi ty pharmmaey in whi reseribed
Mut&mmm“m’

Wai eities, all distances were

measured as straight lines
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Distance from the soriberts office to the community
m“ .Zd in eh the prescribed medication was
spens
Distanee from the patient's residence to the
prescriberis office
Therapeutic chmm.ﬂ.m of the nm:un ulml
Humber of between the time the prescr &
was a by the preseriber and im the
prescribed medication was dispensed b
phamaecist (if thu wmtm was mthbh)
Apparent patronage pattern

A coded numerical value was assigned to each of these
observations and the coded values were transferred to
punched cards ("IBM cards"), Hach of the 2,965 cards also
received an identification mumber, The punched cards were
analyszed utilizing an IBM 083 sorter to obtain various
eross-clagssifications from the available information,
Sample Selection

The selection of the two test cities was based on
eonvenience to the author and on the comparability of the
eltles with regard to the variables of population, number
of households, income of households, mumber of drug outlets,
and volume of sales by drug outlets, The range of the
values of these variables for the two test cities ave
indicated in Table I, |

General pharmacies and prescription pharmacies in
each of the test cities were classified in one of the
following eategories:

1, General Fharmsacies Located in the Downtown Area

2. ml Fharmacies Located in Secondary Shopping

3. General Pharmacies Located in Neighborhood
'Mpmm
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Zable I

SOME CHARACTERISTICS OF THE TEST CITLES

(mnmnmoumuuu?mrmmm
the velus of the variable for each city

Population (Estimated as of December 31
1"1)“&-.0&0'ootoaouaoltthﬂ.ﬂ“:ltnlm'W”Qm

Number of Househo imated as of
December )1:1 LlesecsssssscenseoesesliOl00=440,700
Anmual Cash Income of Households (1961)...ee '

of Drug Outlets (As of December 31,
1“1)."“"...“..‘.'..."“"‘..O.:"M

Total Annual Sales of Drug Outlets um)...tzmg

Source of Data: "“Si of Power" '
Management, Vol, 88, No, u?:?ﬂ-"m. 1063 Sates



17.
L+ General Pharmacies Located in Tertiary Shopping

5. Preseription Pharmacies

Four pharmacies in each ¢ity were selected to be
included in the sample for each of the five major groupings
for a total of 4O pharmacies, Pemission to utilize the
preseription records for an academic study was obtained from
the owner or other authoritative representative of each
of the forty pharmacies, Later, it was determined that
data from seven of these pharmacies was incomplete in that
the patient's address was recorded on only a small
proportion of the preseription orders, For this reason,
these seven pharmacies were not retained in the ssample.

Four of the five major groups of pharmacles were
divided into the following subgroups:

1. General Fharmacies Located in the Downtown Area
A, General Fharmacies in the Central Business

Distriet ;
B, General FPharmacies in the Fringe Area of the
Downtown Area

2, General Pharmacies Loecated in Secondary Shopping
A, General Phammacies in Traditional Shopping

Develo,
B, Mua in Planned Shopping Center
Developments

3+ General Fharmscies Located in Tertiary Shopping
Ao m;::. Pharmacies in Traditional Shopping

Deve
Be Gnmr!a‘moua in Planned Shopping Center
Developments

u.mwnmmu Shopping
Areag----«No subgroups were f
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5« Preseription Pharmacles

A, Prescription Phammaclies in the Downtown Area
B, Prescription Pharmacies Outside of the
Downtown Area

An attempt was made to obtain data from a probability
sample of 100 preseription orders in each pharmacy, A
further restriction on the sampling procedure was that the
prescription orders represent prescribed medication
dispensed during the two-week survey porud.'

If the population of preseriptions for a pharmacy
was greater than 100, a systematic probability sampling
procedure was used to select the prescription orders for
inelusion in the sample. The following will serve to
illustrate this procedure!

The number of presecription orders in the population
of preseriptions for each pharmacy was determined by
subtracting the serial mumber ("preseription number") of
the preseription order which represented the first
prescribed medication dispensed during the survey period
from the serial mumber of the preseription order which
represented the last prescribed medication dispensed during
the survey periocd, This number was rounded to the next
lowest hundred and the result divided by 100, Por example,
if 430 preseription orders were included in the population
of preseriptions for a pharmacy, the number 430 was rounded
to 400 and divided by 100 to obtain _k.

- g orders wﬁ:c prescribed medication
spens & pharmaey wo-week surve riod
hereafter are referred to as Mﬁzmuon of p;uzrtpum'
for that phammaecy, :
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The resulting number determined that every n'th (in
this example, every Lth) preseription order was to be
included in the sample,

Some number iom.l‘l one and n was selected randomly.
This number determined the first prescription order to be
included in the sample, For example, if the number 2 was
selected, then the second preseription order from the
population of prescriptions was the first order to be
included in the sample, Every n'th prescription order
following the first order selected was included in the
sample,

A similar procedure was used to eliminate some
preseription orders from the sample so that the final sample
contained exactly 100 prescription orders. For example,
selecting every Lth prescription order beginning with the
second order would have resulted in a sample of n=108 if
the population of preseriptions contained 430 preseription
orders, The eight excess prescription orders were
 eliminated by removing every 13th order from the sample.

The first order to be eliminated was detemined by randomly
selecting a number between one and thirteen.

If the patient's address was not recorded on the
selected prescription order, the following order was
included in the sample in place of the originally selected
preseription order,

if the population of prescriptions for a pharmacy
included less than 100 preseription orders, all preseription
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orders which were in the population of preseriptions and
which contained all of the required information were
included in the sample,

The breakdown of the final sample used in the study
is 1llustrated in Table II,
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Iable 11

NUMBER OF PHARMACIES AND PRESCRI PTION
ORDERS IN THE SAMPLE

of P Number of

l.a, General Pharmacies in

the Central Business Distriet 2 168
l1.,b, General Pharmacies in the
Frings of the Downtown Avesa L 247
2,a, General Pharmecies in
Secondary Traditional
Shopping Developments i 355
2.,b, General Pharmacies in
Center Developments 3 300
3e8, Goneral Pharmacies in
Tertiary Traditional
Shopping Developments L 370
3.bs General Pharmecies in
: Yy Planned Shopping
mm%.m. L Loo
» General Pharmacies in
#’um Shopping Areas 7 625
S.8, Preseription Pharmacies
the Downtown . 2 200
N R
gﬁt&a' of zh Downtown 3:. e —00

Total 33 2,965
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ANALYSIS OF PIHDINGS

The analysis of the data obtained from approximately
three thousand preseription orders indicated that certain
types of community pharmacies were characterised by one of
two general patronage patterns, The first of these has
been termed the "preseriber oriented" pattern and
characterized prescription phammacies and general pharmacies
located in the downtown area, The second of these patterns
has been termed the "patient oriented" pattern and
characterized most general pharmacles located outside ot
the downtown area,

A third pattern which was suggested by the data has
been termed the "shopper oriented” pattern, This pattern
was found in general pharmecies located in plamnned shopping
centers,

A more complete analysis is presented in the
following rages,

Patlent Distance

The median® patient distance assocliated with the
2,965 preseription orders in the study was 0,90 miles.
This is interpreted as meaning that for approximately
one-half of the preseription orders in the study the

— Y5 SRS en of this median velus, See
M A, A
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distance between the patient's residence and the pharmacy
in which the patient's prescribed medication was dispensed
was 0,90 miles or less,

An indication of the dispersion of the observed values
was obtained from the values of the first and third
quartiles”, The first quartile is a value such that
approximately 25% of the observations have a value equal
to or less than the value of the first quartile, The
value of the first quartile associated with the preseription
orders in the study was 0,38 miles,

The third quartile is a value such that approximately
756 of the observations have a value equal to or less than
the value of the third quartile, The value of the third
quartile associated with the preseription orders in the
study was 2,04 miles,

Thus, approximately 25% of the prescription orders in
the study were associated with a patient distance of 0,38
miles or lems; approximately 50% were associated with a
patient distance of 0,90 miles or less; and approximately
75% were associated with a patient distance of 2.0l miles
or less, This means that for the "central" 50% of the
observations (those observations in which the patient
distance was equal to or greater than the value of the
first quartile but equal to or less than the value of the
third quartile) the patient distance was equal to or between

WFor the calculation of these quartile values, see
Appendix A, :
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0,38 miles and 2,04 miles,

To determine i the distribution of patient distances
was independent of the type of pharmacy in which the
preseribed medication was dispensed, the Pollowing
hypothesis was tested: The distribution of patient
distances 1s independent of the group in which the
phamacles were classirled, The chi square test for
independence™ was applied to the data from the five major
groups of pharmecies at the following patient distance
levels: less than 0.25 miles, 0.25 to 0,99 miles, 1,00 to
1.99 miles, and 2 miles or greater. These levels were
selected because they divided the sample into four approx-
imately equal proportions and becsuse each of the four
elasses contained an integral mumber of classes as the data
were coded for IBM tabulation, It is believed that this
provides more accurate analysis than would be obtained ir
values were interpolated within the coded classes.

At the 95% confidence level, x‘ms (ar=12) = 21,03,
The chi square value for the sample being tested was 338.11,
S8ince 330,11 exceeded 21,03, the hypothesis of independence
was rejected and it was coneluded that the distribution of
~ patient distances was dependent on the group in which the
pharmacies were classifled,

Table 111 shows the median patient distances whiech
were assoclated with each of the mu subgroups, and

¥ For a sample caloulation and explana
X . tion of the
«mnmr-w independence, lnmunxi. -
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individual phammacies in the study,

The median patient distances were quite variable,
They ranged from 0,18 miles for one pharmaey to 2,92 miles
for another pharmacy, However, several important
relationships were found to exist,

Among the median patient distances for groups of
pharmacies, the highest median patient distance (1.83 miles)
was assoclated with prescription pharmmacies,

The median patient distances of general phamacies
declined throughout the commercial developmental structure
of the city from the downtown area, through secondary and
tertiary shopping areas, to the neighborhood shopping
areas, mmmunmrw.mummmua
(1,36 miles) was assoeiated with phearmecies in the downtown
area, The next highest group median (0,74 miles) was
assoclated with general pharmacies located in secondary
shopping areas, and the lowest group medians (0,6l miles)
were associated with general phammacies located in tertiary
and neighborhood shopping areas,

Of the median patlent distances for subgroups of
pharmacies, the highest subgroup median (2,06 miles) was
associated with presoription phamacles located in the
downtown area. The next highest subgroup median (1,70
miles) characterized both preseription pharmacies outside
of the downtown area and general pharmmacies located in the
central business distriet, General phammaclies located in
the fringe of the downtown area had the third highest
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subgroup median (1,20 miles),

The median patient distances for subgroups of general
pharmacies located in planned shopping centers were 1,17
miles for secondary centers and 0,72 miles for tertiary
centers. Both of these medians were greater than the
medians assoclated with the corresponding subgroups of
general pharmacies located in traditional shopping
develepments,

The median patient distance for general pharmaciles
located in neighborhood shopping developments was slightly
higher than the medians for general pharmacies located in
secondary traditliomal groupings and tertiary traditional
groupings.

The median patient distances for individual pharmscies
in the study were quite varisble, There are many factors
which might be expected to affect the median patient
distanse for an individual pharmscy, These ineclude factors
such as the location and competitive strength of nearby
pharmacies, the personality of the pharmacist, the none
professional services (such as delivery and credit) offered
by the pharmacy, and the type and amount of premotion
¢onducted by the pharmsey.

In spite of the large degree of variability, there
was a tendency for the median patient distances for
individual pharmacies to decline throughout the contimmm
of the commercial developmental structure from the downtown
to neighborhood shopping areas, This tendeney is demonstrated
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by Chart A in which the median patient distances associated
with individual pharmaclies have been plotted,

Since the data in the survey were obtained from
pharmecies located in two different citles, it is possible
that the median patient distances for pharmacies surveyed
in one test clity differ significantly from the median
ratient distances for pharmacles surveyed in the other test
eity., The following hypothesis was tested using the Walde
Wolfowitz Runs Test™: The median patient distances
assoclated with individual pharmacies are independent of
the eity in which the pharmescy is located, Since there was
insufficient evidence to reject this hypothesis at the 95%
confidence level, it was assumed that the median patient
distances were not influenced significantly by the eity in
which the pharmacy wag located,

Prescriber Distanc

The median presecriber distance assoclated with the
2,965 preseription orders in the study was 1,27 miles.

The first quartile had a value of 0,22 miles and the third
quartile had a value of 2,54 miles,

The lowest median preseriber distances for groups of
pharmacies were assoclated with prescription pharmacies,
which had a median prescriber dlstence of 0,14 miles, and
with general phamacies in the downtown area, which had a
medien prescriber distance of 0429 miles, The relatively

va the Wald-Wolfowitz Runs Test
and the test this hypothesis, see Appendix C,
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low values may be related to the fact that phammacles in
these groups usually are located near prescribers' offices,

For the major groupings of general pharmacies, the
median patient distances increase throughout the commereial
developmental structure of the eity from the downtown area
to neighborhood areas, OGeneral pharmmacies in secondary
shopping ereas had a group median of 1,73 miles, those in
tertiary shopping aveas had a group median of 1,80 miles,
and those in nelghborhood shopping areas had a group medien
of 1,82 miles, '

Table IV shows the median preseriber distonses which
were associated with the groups, subgroups, and individual
pharmacies in the study, :

The median pressrider distances for groups of
pharmacies were related inversely to the median patlent
distences for groups of pharmacies, High median preseriber
distances were assoclated with low median patient dlstances
and vice versa at this level of analysis,

Several exceptions to this genersl statement were
observed at the subgroup level of analysis, TFor goneral
rharmacies in the downtown area, those located in the
central business district had a higher median patlent
distance than those located in the fringe of the downtouwn
area, The median preseriber distances for these subgroups
retained this relationship, the higher median pvescriber
distance (0,45 miles) was assoclated with general phammecies
in the central business dlstrict and the lowsr medlian
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presoriber distance (0,23 miles) was associated with general

mmummooranamm.

The other exeeption which oscurred at this level of
analysis was between general pharmacies loecated in planned
shopping scenters and those located in treditional shopping
developments, The higher median patient distanses and the
higher median presoriber dlstances were assoclated with
Mmmmzmmsnpwmmmmm
wmmmmmuuam,

The median patient distences and the median preseriber
distances for groups and subgroups of pharmacies ave
compared in Table V.,

To determine if e relationship existed between the
mmmmmmummuantmmtmu
for the individual pharmaeies in the study, the following
hypothesis was tested using the ccefficient of rank
eorrelation™: There is no relationship betwesn the median
mmmmmummmu-mmmm
the individual pharmacies in the study,

If the hypothesis was correct, a coefficient of rank
correlation equal to zero would be expecteds For the data in
mm.amxmamwnmmhou.u
was obtained, Mm.mwmmaunumm
was rejected and 1t was concluded that an inverse relationship
mmmmmmaamummm
patlent distances for the individual phamescies in the astudy,
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Table V

COMPARISON OF MEDIAN PRESCRIBER DISTANCES AND
MEDIAN PATIENT DISTANCES

Downtown 0. 2,06
Outside of Downtown o’ix‘k 1.70
Central Business
District n,g 1.70
Pringe Area L« 1.
Arves
Center 2.8 1.
0. 0.68
Tertiary

; Area
it i R

Neighborhood Area 1.82 0.6l



4 8NT-Pascriber LULstanc

The median patient-prescriber distance associated with
the 2,965 preseription orders in the study was 2,16 miles,
The first quartile M‘\a value of 1,18 miles and the third
quartile had a value of 3.4l miles,

Table VI shows the median patienteprescriber distances
which were associated with the groups, subgroups, and
individual pharmacies in the study,

For each of the five major groups of pharmacies, the
medien patient-prescriber distance exceeded the median
patient distance. The two values were closest for .
prescription pharmacies, which had a median patiente
prescriber distance of 1,98 miles and a median patient
distance of 1,83 miles, General pharmacies in the downtown
area had a median patienteprescriber distance of 1,68 miles
and a median patient distance of 1.36 miles, ‘

This finding, along with the relatively low median
preseriber distances associated with pharmacles of these
types, indlcated that mnum pharmacies and imnl
pharmacies located in the downtown area were "preseriber
oriented" rather than "patient oriented", That is, for
these types of pharmacies a location convenient to
preseribers! offices appeared to be more important than a
location convenient to patients' residences,

For general pharmacles located in secondary, tertiary,
and neighborhood shopping areas, the median patiente
prescriber distances were approximately three times the
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corresponding median patient distances. This finding,
along with the relatively high median prescriber distances
assoclated with pharmacies in these locations, indicated
that general pharmacies in secondary, tertiary, and
neighborhood shopping areas were patient oriented rather
than prescriber oriented,

An analysis of the data by subgroups of pharmacies
showed that the highest median patientepreseriber distances
were associated with general pharmacies located in planned
shopping centers. A median value of 3,08 miles was
assoclated with the general pharmacies in secondary planned
shopping centers and a median value of 2,91 miles was
associated with general pharmacies in tertiary planned
shopping centers,

For ons subgroup, prescription pharmacies in the
downtown area, the median patiente-preseriber distance (2,04
miles) was less than the median patient distance (2,06
miles), The difference between these medians is, however,
very small,

An analysis of the data from individual pharmacies
showed that the median patient-prescriber distance exceeded
the median patient distance for thirty of the thirbty-three
pharmacies studied, The three exceptions were pharmacies
in the downtown area, two of these were preseription
pharmacies and one was a general pharmacy. In all three
cazes, the difference between the two medians for each
pharmacy was 0.1 miles or less, |
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An alternative mothod of nulmu preseription
patronage patterns 1s to construct a eircle around each
rhamacy at some mamn mcm«m what
proportion of the preseription orders m.muc within
this cirele (either because the patient's residence was
located within this eirele or because the preseriber's
office was located within this eircle),

This procedure was followed using each pharmacy as
the center of a circle with a redius of 0,75 miles, The
results of this mmn for the various subgroups of
pharmacies ave shown in Table VII,

The results of this analysis support the previous
suggestion that general pharmacies located in the downtown
area and preseription pharmacies are preseriber oriented
rather than patient oriented, In all four subgroups of
these two groups, "convenience" to the prescriberts afdn
rather than "eonvenience" to the patient's residence appeared
to be the more important determinant of preseription
patronage, More than 50% of the prescribed medications
dispensed in pharmacies in each of these subgroups were
the result of a preseription order from a local preseriber,

For general phamacies located in traditional shopping
developments in secondary, tertiary, and neighborhood
shopping areas, "econvenience" to the patient's residence
appeared to be the move important detemminant of preseription
patronage., More than 50% of the prescribed medications
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dispensed in pharmacies in each of these subgroups were
the result of a prescription order for a local patient,

For general pharmacies loecated in planned shopping
centers, "convenlence" $o the patient's residence appeared
%o be more important than "convenience" to the preseriber's
office. More than one-third of the preseribed medications
dispensed in pharmacles in each of these subgroups were the
result of a preseription order for a local patient, while
less than 10§ were the result of a prescription order from
a local preseriber, However, more than L0% were neither the
result of prescription orders from a local prescriber nor
the result of prescription orders for a local patient,

This finding indicated that the preseription patronage
pattern associated with general pharmacies in planned
shopping centers was strongly influenced by some factor
other than "convenience" to the patient's residence, I%
is suggested that pharmacies located in plamned shopping
centers are "shopper oriented", That is, for these types
of pharmacies, a location which is "econvenient" to stores
in which the patient shops 1s important,

pilctpsndl = W s AL G AL G A AT 4GS

The median charge for pharmaceutical service associated
with the preseription orders in the study was §2.94. The
first quartile had a value of §1.93 and the third quartile
had a value of §l.16. '

The following hypothesis was tested: The distribution
of charges for pharmaceutiecal service is independent of the
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type or location of the phammacy in which the preseribed
medication was dlspensed., The chi square test for independ.
ence was applied to the data from the five groups of
pharmacies at the following levels: below $2.75, $2.75 to
$3.24, and §3.25 or greater. The median value of §2.94
was approximately in the middle of a class ($2.75 to $3.24)
as the data were coded for IBM tabulation; therefore it was
decided to test the hypothesis of independence at the above
levels,

The ehi square value for the sample was 15,15, At the
95% confidense level, X°( . (df=B) = 15,51, Since the ohi
square value for the sample was less than 15,51, there was
not sufficlent evidence to reject the hypothesis of
independence at the 95% sonfidence level., Therefore, it
was conecluded that the distribution of charges for pharma-
coutical service was not dependent on the type or location
of the pharmecy in which the preseribed medication was
dispensed,

N arn ST41 1 [ 4  § ¥
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The classification of a preseribed medication as
"emergency" or "maintenance” is, of course, dependent on
the condition being treated, For example, a salicylate
might be prescribed for the treatment of chronie arthritis
and as such should be classified as maintenance medication,
A salicylate might also be presecribed for the treatment of
hyperpyrexia and as sush should be classified as emergency
rather than maintenance medication,
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S8ince the condition being treated could not be
determined for each presoription order, the classification
of prescribed medication was, in many cases, arbitrary,
Preseribed medication which logically ecould not be classified
as either emergency medication or maintenance medication was
considered to be "unclassified" medication,

0f the prescription orders studioed, 20.1% were
classified as orders for emergency medication, 24.5% were
elassified as orders for maintenance medication, and 47.4%
were unclassified,

Table VIII shows the results of this analysis for
the subgroups of Mtiﬂ & tudied,

The proportion of preseription orders for emergency
medication in each of mlnbpn' of the sample was
tested againat the mmumdemnt‘utm
medication in the entire sample of 2,965 preseription
orders, The following hypothesis was tested at the 95%
conf'idence level using the distribution of sample
proportions®: The proportiomoef preseription orders for
“emergency medication in each of the subgroups of the sample
is not significantly diffevent from 0,261,

The proportion of preseription orders for emergency
medication in prescription phammoles cutside of the
mm (0.347) Mummummy

~T % ¥or an explanation of this un and its muuuoa
to this hypothesis, see Appendix E
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planned shopping centers (0,332) were the only subgroup
proportions which differed significantly from 0,281,

It might be assumed that a patient who received a
preseription arder for emergency medication would obtain
the preseribed medication as quickly as possible, If this
was true, pharmacies which are preseriber oriented wuld
tend to receive a larger proportion of preseription orders
for emergency medication than would pharmacies which ave
patient oriented, This was true for preseription pharmacies
outside of the downtown area, however the other prescriber
oriented subgroups contradicted this tendency,

1t also might be assumed that a patient who received
& prescription order for maintenance medication would not
necessarily attempt to obtaim the preseribed medication
as quickly as possible, If this was true, pharmacies which
are patient oriented would tend to receive a larger
proportion of preseription orders for meintenanse medication
than would pharmacies which are preseriber oriented,

The following hypothesis was tested at the 95%
confidence level using the distribution of sample
proportions: The proportion of preseription orders for
maintenance medication in each of the subgroups of the
samples 1s not significantly different from 0,245,

The proportion of prescription orders for malntenanse
medication in prescription pharmacies outside of the

downtown area (0.170) was the only subgroup proportion
which differed significantly from 0,245, Therefore, the



data in this study did not support the suggestion that
patlent oriented pharmecies receive a larger proportion of
preseription orders for maintenance medication than did
presoriber m« pharmascies,

a4 G004 0 G, o G : RS Li8Vant and Most Distant

G 4 4

An analysis was performed to determine if prescription
orders associated with relatively low patient mm
differed in any measursble aspest from preseription orders
assoelated with relatively high patient distances,

The punched cards representing these two groups of
preseription orders were isolated by the following
progedure: ’

Por mnﬂ.pﬂ.m orders with a patient distance
classified as "six miles or greater, or indoteminate"®,
the exact distance could not be determined, Therefore the
punched cards representing these prescription orders were
excluded from the sample used to select the preseriptions
for the least distant and most distant patients,

The remaining punched cards were arranged in a random
manner, Since the data, as they appeared on the punched
cards, were coded into numerical classifications, this
mxmmmammumh!mm :
possible bias in later steps of the sample selection, The
randomized punched cards were arrayed sscording to the coded
patient distences and the arrayed cards were then separated
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into m;n. each group representing prescription orders
from an individual pharmacy.

The mumber of punched cards in each of the thirtye
three groups was divided bg four, and two samples each of
size n <+ I (where n was the number of cards in each group)
were selected from each group. One sample consisted of the
punched cards with the lowest patient distances; the other
sample consisted of the punched cards with the highest
patient distances, This procedure was repeated for each
of the thirty-three groups of punched cards,

The thirty<three samples consisting of the punched
cards with the lowest patient distances for each pharmacy
were combined and are referred to as "FPrescriptions for
the Least Distant Patients", The thirty-three samples
consisting of the punched cards with the highest patient
distances for each pharmacy were combined and are referred
to as "Prescriptions for the Most Distant Patients", Eaech
of these combined groups contained data from 678 preseription
orders,”

The median prescriber distance assoclated with
preseriptions for the least distant patients was 1,2l miles,
That assoclated with prescriptions for the most distent
patients was 1,22 miles,
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The following hypothesis was tested: The distribution
of prescriber distances is independent of the classification
of preseription orders &s "prescriptions for the least
distant patients" and "preseriptions for the most distant
patients". The chi square test for independence” was
applied to these two samples at the level of preseriber
distances less than 1,25 miles and prescriber distances
of 1.25 miles or greater. The test produced a chi square
value of 0,62 which was less than X°, oo (af=2) = 5,99,
Therefore, there was not sufficient evidence to reject the
hypothesis of independence and it was concluded that the
distribution of preseriber distances was independent of the
classification of preseription orders as "preseriptions
for the least distant patlents" and "preseriptions for the
most distant patients",

The median patilent-preseriber distance assocciated
with preseriptions for the least distant patients was 1.41
miles; that assoclated with preseriptions for the most
distant patients was 2,02 miles, The chi square test of
independence was applied to the data to test the following
hypothesis: The distribution of patient-presecriber
distances is independent of the classification of
preseription orders as "presoriptions for the least distant
ratients" and "preseriptions for the most distant patients",
This hypothesis was tested at the levels of patiente

# Por an example of the use of the chi square test to
test the hypotheses for these samples, see A x Fq
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preseriber distances less than two miles and patiente
preseriber distances of two miles or greater, The test
produced & chi square value of 183,36 which exceeded
xzo.vs (af=2) = 5,99, Thevefore the hypothesis of independ-
ence was rejected and it was concluded that the distribution
of patiente-preseriber distances was dependent on this
elassification. The lower patient-prescriber distances
were assoclated with prescriptions for the least distant
patients, |

The median charge for phammeceutical service was
$2.8); for preseriptions for the least distant patients and
$2,87 for prescriptions for the most distant patients, The
following hypothesis was tested: The distridbution of
charges for pharmaceutical service is independent of the
elassification of preseription orders as 'mmtim
for the least distant patients" and "preseriptions for the
most distant patients", The chi square test for independence
was applied to these two samples at the level of charges for
pharmaceutical service less than §2,75 and charges for
pharmaceutical service of $2.75 or more. The test produced
a ohi square value of 5.70 which was less than X2, .
(ar=2) = 5,99. Therefore, there was not sufficient evidence
to rejeet the hypothesis of independence and it was
concluded that the distribution of charges for pharmaceutical
- services was independent of this type of classification of
preseription orders.

Of the preseriptions for the least distant patlents,
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25.1% were classified as prescription orders for emergency
medloation and 26,08 were classified as presoription orders
for malntenance medication, The following Mypothesis was
tested™: The proportions of emergency and maintenance
medication for the least dlstant patients is not signifi-
cantly different from the corresponding proportions obtained
for all prescription orders in the study. At the 95§
eonfidence level, these proportions were not significantly
different from the corresponding proportions obtained for
all preseription orders in the study, mmm the
hypothesis was accepted,

Of the preseriptions for the most distant patients,
29.1% were classified as mmmmmwr
medication and 23.6% were classified as prescription orders
for maintenance medication, The following hypothesis was
tested™: The propertion of mmymmm
medication for the most distant patients is mot signifi-
eantly different from the corresponding proportions
obtained for all presoription-orders in the study. At the
95% econfidence level, these proportions were not
significantly different from the corresponding proportions
obtained for all preseription orders in the study, and
therefore the hypothesis was accepted.

!tm m u-c aw of m z.m mmm
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orders studied represented prescribed medication which

was not dispensed on the day the prescription order was
1ssued by the preseriber, The actual number may differ
signifieantly from 2,7, since many of the preseription
orders studied did not have the pertinent dates recorded.
It is also possible that in some cases a preseription order
was misdated aceidentally, Bearing this limitation in mind,
these 2,7 preseription orders were studied to determine if
they differed in any measureble characteristic from the
2,965 preseription orders in the entire study,

The median patient distance associated with these 21,7
preseription orders was 0,85 miles. The chi square test for
independence was used to test the following hypothesis:

The distribution of patient distances is independent of the
fact that the preseribed medication was not dispensed on
the day the preseription order for this medication was
issued, This hypothesis was tested at the levels of patient
distances less than one mile and patient distances of one
mile or greater, The test produced a chi square value of
1.26, which was less than x‘ms (ars1) = 3,84, Therefore
there was not sufficient evidence to reject the hypothesis
and it was concluded that the distribution of patient
mumamummumrmm#mmm
medication was not dispensed on the day the prescription
order for this medication was issued,

The median preseriber distanse associsted with these
2&7 preseription orders was 1.9) miles, The chi aquare
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test for independence was used to test the following
hypothesis: The distribution of preseriber distances is
independent of the fact that the preseribed medication was
not dispensed on the day the preseription order for this
medication was issued, This hypothesis was tested at the
levels of preseriber distances less than two miles and
presoriber distances of two miles or greater. The test
produced a chi square value of 96,13 which execeeded
%2095 (4f=1) = 3,84, Thevefove the hypothests of
independence was rejected and 1t was concluded that the
mmmammu:umammm«m
faot that the presoribed medisstion was not dispensed on
the day the prescription order for this medication was
issued,

The median patient-preseriber distance associated
with these 247 prescription orders was 2.32 miles, The
Mnmm!thWunmdumm
following hypothesis: The distribution of patient-
presoriber distances is independent of the fact that the
preseribed medication was not dispensed on the day the
preseription order for this medication was issued, This
hypothesis was tested at the levels of patienteprescriber
distences less than two miles and patient-prescriber
M#Mdhlmmm. The test produced a chi
square value of 1,67, which was less than x’o.” (ap=1) =
3484, Therefore thers was mot sufficient evidence to reject
mmommmmmmwmsm distribution of
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patient-prescoriber distances was independent of the fact
that the prescribed medication was not dispensed on the day
the preseription order for this medlication was issued,

Only 19.4% of these 27 preseription orders were
orders for emergency medication, Using the distribution
of semple proportions, 19.4% was found to be significantly
dirferent at the 95% eonfidence level from 28,1% (the
percentage of preseription orders for emergency medication
for the 2,965 preseription orders in the study).

About one-third (32.,4%)of these 247 preseription
orders were orders for maintenance medication. Using the
distribution of sample proportions, 32.4% was found to be
significantly different at the 95§ confidence level from
24,.5% (the percentage of preseription orders for maintenance
medication for the 2,965 preseription orders in the study).

The lower proportion of preseription orders for
emergency medication and the higher proportion of orders
for maintenance medisation which were found in this sample
of 247 orders would be expected on the basis of the
classification of preseribed medication as "maintenance"
or "emergency",

The median charge for phammaceutical service associated
with these 24,7 prescription orders was $3.35. This value
was $0.41 higher than the median charge for all preseription
orders in the study., The chi square test for independence
was used to test the following hypothesis: The distribution
charges for pharmaceutical service is independent of the
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fact that the prescribed medication was not dispensed on the
day the preseription order for this medication was issued,
This hypothesis was tested at the levels of charges for
pharmaceutical service of less than §2.75 and charges of
$2,75 or greater, The test produced a chi square value of
940, which exceeded X% oc (af=l) = 3,84, Therefove the
hypothesis of independence was rejected and it was concluded
that the distribution of charges for pharmaceutical services
was dependent on the fact that the preseribed medication was
not dispensed on the day the prescription order for this
medication was issued,

This finding might imply that because of the relatively
high value associated with these preseription orders, the
patient could not afford to cbtain the preseribed medication
immediately, Two factors may be noted which do not substane
tiate this implication, First, since most pharmacies offer
eredit services, it is unlikely that a patient would dbe
obligated to forege prescribed medication because of a
temporary lack of funds, Second, the results of a study of
non-dispensed presecription orders by Campbell and Williams
indicated that price is not an important factor in detemining
whether a patient does or does not cbtain prescribed
u&uﬁmw

This sample of 247 preseription orders contained a

significantly larger proportion of orders for maintenance
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ordera, It is possible that, since the patient might be
expected to receive malntenance medlication over a long
peried of time, the quantities prescribed were ‘rahuvoly
larger than for the other preseription orders, However,
this possible explanation for the higher median charge
assoclated with these 247 prescription orders cannot be
tested with the available data,

Although presoeription orders representing preseribed
medication dispensed in phammacles located in planned
shopping centers comprised only 700 of the 2,965 orders
studied (about 23%), these orders comprised 86 out of the
247 orders (about 35%) for medication which was not
dispensed on the day the order was issued, Using the
distribution of sample proportions this difference in
percentages was found to be significant at the 957
confidence level. This higher proportion smong the sample
of 247 presecription orders londs additional support to the
suggestion that pharmacies located in planned shopping

QNG 0L rreseripiion Urders Irom the + 0 el Freascriber
In 1932, the Department of Commerce published the
results of an analysis of the prescription departments in
eight M&u.u For each of the eight pharmacles, ten
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preseribers originated between 21,02% and 89.25%¢ of the
preseription orders received by the pharmacy, The
arithmetic mean for the eight phamacies was 51.82%. That
1s, for the "average pharmscy” in the 1932 study, approxe
imately one-half of the preseription orders were issued by
only ten preseribers,

The 1932 study and this study are not exactly
comparable. The 1932 study was conducted in a eity which
was larger than .either of the test cities used for the
present study and the 1932 study analyzed data for a period
dommmumpnum:wym Muuaa
mmu.zunmmtummm

- For the twenty-sight general phamaecies™ in the
present study, the "top ten prescribers" for each pharmacy
accounted for between 37.,00% and 80,00% of the preseription
orders recelved by each m,. The arithmetic mean for
the twentyeeight pharmacles was LB.4L4%, Thus, for the
‘Wmmmruwmmuwam
uuxymunmmurmmmmumw
only ten preseribers,.

In addition to the limitations alveady discussed, the
following factors should be noted:

The thirty-three community phammacies included in this
study were not selected by probability sampling procedures.
W

mzu- les have been omitted from this

section of s since the 1 tudy referred
adut&uMwmm. M -
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Therefore, the datae, analyses, and conclusions in this
study are limited to the pharmacies which were included
in the sample, . Y

These pharmacles were located in two mideWestern
eities each of which had a population in the range of
130,000 to 136,000, Care should be taken in attempting to
generalize the results of this study to commnity pharmacies
located in different-sized oities or in citles of comparable
sise in different geographic areas.

The data utilized in this study were obtalned from
prescription orders which represented medication dispensed
during a twoeweek period in the summer, It 1s possible
that there 1s scme seasonal variation in preseription
patronage patterns, No attempt has been made to quantify
this possible’ variation, .

Because of the nature of the preseription records
which are maintained by most pharmseles, the preseription
orders studled were limited to original preseription orders.
It is possible that different results would have been
obtained if orders authorizing the renewal of a previous
preseription order also were included in the study.

The preseription patronage patterns suggested by the
~ results of this study are based primarily on three
geographic locations: the patient's residence, the
prescriber's office, and the commmunity pharmacy in which
the preseribed medication was dispensed,

it should be noted that the patient probably did not
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obtain preseribed medication directly from a pharmacist in
all cases, Prescribed medication may have been obtained
from a pharmacist by an agent of the patient, especially
umptMmuwntnmmm In most of
these cases it can be assumed that the patient's agent
resides at the seame location as the patient, However, it
is also possible that preseribed medication was delivered
to the patient by an agent of the pharmacy, No attempt has
been made to quantify the effects of this possibility,

Also, a prescription order may be originated in scme
place other than the prescriber's office, Although the
offects of this factor on the results of this study ave
not known, they are not belleved to be great,”




The median patient distances for groups of general
pharmaeies ineluded in the study declined throughout the
commercial developmental structure of the ecity from the
downtown area to neighborhood shopping areas., The highest
median patient distances for general pharmacies were
assoclated with general pharmacies located in the downtown
area and progressively lower median patient distances were
associated with general pharmacies located in secondary
shopping areas and in tertlary and neighborhood shopping
eress, The general phammacies located in planned shopping
centers were characterized by higher median patient
distances than were general pharmecies located in traditional
shopping developments,

The median preseriber distances for groups of
pharmacies exhibited a relationship inverse to that of the
median patient distances., Throughout the conmercial
developmental structure of the eity from the downtown area
to neighborhood shopping areas, the median prescriber
distances tended to increase while the median patient
distances tended to decrease. At the subgroup level of
analysis, general phammacies in the downtown area and
general pharmacies in planned shopping centers were
exceptions to this inverse relationship,
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For most of the phamacies studied, the median patiente
prescriber distance exceeded the median patient distance.

Preseription phamacies in the study were charasterized
by relatively high median patient distances and relatively
low median prescriber distances,

Over 50% of the preseribed medications dispensed in
general pharmacies located in the downtown area and in
prescription pharmacles were the result of a prescription
order issued by a presoriber whose office was loocated
within 0,75 miles of the phammacy. '

Over 50% of the prescribed medications dispensed
in general pharmacies located in traditional shopping
dovelopments outside of the downtown area were the result
of a prescription order issued for a patient whose residence
was within 0,75 miles of the phamacy,

Previous studies have shown that "convenient location"
is en importent determinant of pressripition patronage, The
 vesults of this study indicated that for genersl pharmacies
in the downtown area and for prescription pharmacies,
"eonvenient location" implied a location which is convenient
to the prescriber's offlice. For general phammacies located
outside of the downtown area, "convenient location" implied
a location which is convenient to the patient's residence.

Convenience to the patient's residence appeared to be
shopping developments, For general pharmacies located in
pwmm,mwmuumu
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residence was somewhat less important and it has been
suggested that "econvenient location" as applied to these
pharmacies was a combination of convenience to the patient's
residence and conveniente to a group of stores in which the
patient shops, X

The distribution of charges for pharmaceutical service
was not found to be dependent on the type or location of
the pharmacy in which the prescribed medication was
dispensed.

1t was proposed that preseriber oriented pharmacies
would receive a larger proportion of prescription orders
for emergency medication than would patient oriented
pharmacies, The data in this study did not support this
proposal,

It was proposed that patient oriented pharmaciles
would receive a larger proportion of preseription orders
for maintenance medication than would prescriber oriented
pharmacies, The data in this study did not support this
proposal,

The distribution of charges for pharmaceutical service
and the distribution of prescriber distances were found to
be independent of the classification of preseription orders
as "prescriptions for the least distant patients" and as
"preseriptions for the most distent patients", However,
the distribution of patient-prescriber distances was
dependent on this olaseification, The lower patiente
preseriber distances were associated with preseriptions for
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the least distant patients and the higher patient-prescriber
_ distances were assoclated with preseriptions for the most
distant patients, The proportion of maintenance and
emergency medication in the orders classified as preseriptions
for the least or most distant patients was not significantly
different from the corresponding proportions obtained for
all prescription orders in the study. |

0f the 2,965 preseription orders in the study, 247
dispensed on the day the order was issued, These 27 orders
were assoclated with a median charge for pharmaceutical
service which was higher than the median charge associated
with all preseription orders in the study. In comparison
to all preseription orders in the study, these 247 orders
contained a higher proportion of orders for maintenance
medication and a lower proportion of orders for emergency
medication,



Appendix A

COMPUTATION OF MEDIAN AND QUARTILE VALUES

which were used in ecoding the data for IBM tabulation,
The median is a valus such that, in an array of
observations, approximately 50% of the observations are
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equal to or less than this value, Since there were 2,965
observations in the study, the median value was the value
of the 1,482,5%h observation (2,965 ¢ 2) in the array.
From the cumulative frequency eolumn, it was found that the
first three classes contained 1,318 observations, The
fourth elass eontained an additional 279 observations, thus
the first four classes contained 1,597 observations,

Therefore, the 1,4,82,5th observation occurred within
the fourth class, between 0,75 miles and 0,99 miles, Sinse
the first three classes contained 1,318 observations, the
median value was the value of the 16l.5th cbservation
(1,482,5 = 1,318) in the fourth class, It was assumed that
the observations were distributed equally throughout each
elass, therefore the median value was located 164.5 + 279
(since there were 279 cbservations in the fourth class) or
59% of the way through the fourth class,

The fourth elass covered an interval of approximately
0425 miles, thus the median value occurred approximately
0,15 miles (59% of 0.,25) above the lower limit of the
fourth class, Since the fourth class began at 0,75 miles,
the median value was 0,75 + 0.15, or 0,90 miles,

The first and third quartiles were computed in a
similar way., The first quartile is & value such that 25%
of the cbservations are equal to or less than this value,
For the preceding data, the first quartile was the value of
"the Thl.25th observation (2,965 ¢ L), or 0,38 miles,

The third quartile is a value such that 758 of the
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observations are equal to or less than this value, For
the preceding data, the first quartile was the value of
the a.mg'mh observation, or 2,04 miles,



Appendix B

CHI SQUARE TEST FOR 1NDEFENDENCE

The ohi square (X2) test for independence is based
on the assumption that if the observations are independent
of the group in whiech they are observed, each group will
have approximately the same proportion of observations at
each level of the variable,

Assume that a random sample of 1,000 prescription
orders (500 from a pharmacy in a shopping center and 500
from a pharmacy in a traditional location) was analyzed
and 1t was found that LOF of the 1,000 prescription orders
were associated with a patient distance less than one mile.
If patient distances were independent of the type of
phammacy from which the observations were taken, it would
be assumed that approximately 4Of of the 500 prescription
orders from each of the two pharmacies would be associated
with a patient distance less than one mile,

However, suppose it was observed that 300 of the 500
preseriptions orders from tho pharmacy in the traditional
location and 100 of the 500 prescription orders from the
pharmacy in the shopping center location were assocliated
with a patient distance MMu- mile, Is this
difference large enough to assume that patient distances
are not independent of the type of pharmacy from which the
observations were taken?
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The hypothesis that patient distances are independent
of the type of pharmmacy from which the observations were
taken can be tested by the following procedure:

Compute the theoretical frequencies that would be
expected in each class if the hypothesis of independence
‘was correct, Since 4OF of the 1,000 preseription orders
in the sample were associated with a patient distance less
than one mile, it would be expected that LOF of the 500
prescription arders from each type of pharmaecy would be
associated with a patient distance less than one mile.
Since 60% of the 1,000 preseription orders in the sample
were assoclated with a patieont distance of one mile or
greater, it would be expected that 60% of the 500
presoription orders from each type of phammacy would be
assoclated with a patient dlstance of one mile or greater,

Each of these theoretical values is subtracted from
the corresponding value which was observed in the sample
and each of the differences is squaved, BEach squaved
difference is divided by the corresponding theoretical
value and the sum of the resulting quotients is determined,

The resulting number is the chi square value for the
sample, This value is compared with the appropriate chi
Square value obtained from a statistieal table., If the
MlmnmmthmamMOum
value obtained from a statistical table, the hypothesis
of independence is vejected.
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The procedure is summarized below:

igéiﬁ
b

—— i I L

S

Patil Distance one
__mile or greater L0O 300 =100 10,000 33

Pharmaey in a Traditional
Loeation
. Patient Distance less
.than one mile

300 200 =100 10,000 50

200 300 100 30,000 33
Total 1,000 1,000 0 - 166

Patient Distance one

The chi square value for the sample is 166, Since the
classificetion 18 & twoebyetwo table, the statistic has one
degres of fresdom, At the 95% confidence level with 1 degree
of freedom, “3@.95 (af=1) = 3,84, Since the chi square value
for the sample exoeeds 3,0, the hypothesis of independence
is rejected at the 95% confidence level, Therefore it is
econcluded that patient distances are dependent on the type
of pharmeey from which the observations were taken.

For further information about this test, see Wilfrid J.
Dixon and Frank J, Massey, Jr., lntrodu § ,
Analysis, Second Edition, New York: mmmu. 1957; PPe
221226,
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WALD«WOLPOWITZ RUNS TEST FOR THE DIFFERENCES BETWEEN MEDIAN
IN TWO CITIES

Hypothesis: The median patient distances for individual
pharmecies in the study are independent of the city in whiech
the pharmaey is located,

Zest: All medien values were arrayed in order of
inereasing magnitude, If the median was dependent on the
eity in which the pharmacy was located, the median values
from City A should have been concentrated at one end of
the array and the median values from City B should have
been concentrated at the other end,

The nmumber of "runs"™ in the array was determined, A
"run" is any sequence of values from the same group. PFor
example, if values from City A were denoted by "A" and
values from City B by "B", there would be four runs in an
mﬁhtml&llnlntmmmmu,m
A, and BBB), :

The array of median patient distances for the thirty-
three pharmacies in the study is shown below, Median values
from one elty have been underscored to differentiate them
from median values from the other city.
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At the 95% confidence level the hypothesis of
independence would be rejected if 11 or fewer runs
oseurred when the two samples were jointly arrayed.

In the preceding array, 19 runs occurred, Since
this exceeded 11 runs, there was not sufficient evidence
to reject the hypothesis of independence.

Therefore, it was concluded that the distridbution
of median patient distences for the phammacies ineluded
in the study was independent of the city in which the
pharmacy was located,

For further information about m mmmu ‘Runs
, New Yorkt ucm-uu, 199‘. m. 136~
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 COEPPICIENT OF RANK CORRELATION

The coefficient of correlation is a number which
indicates the relationship between two variables, A
coefficient of correlation equal to +1 indicates a perfect
direct relationship between the two variables being studled,
& coefficient of ~1 indicates a perfect inverse relationship
maumubm.m-mmmuomumn
relationship between the variables,

Several methods of determining the coefficient of
correlation are available., Spearman's method was selested
for this teat because this method does not require that the
variables be dlstridbuted normally. The coefficient of
correlation detemined by Spearman's method is known as
~ the "ecoefficient of rank sorrelation”.

The median patient distances for individual phammacies
were arrayed and a mumerical rank was assigned to each value,
The largest value was assigned a rank of "1", the second
largest value was sssigned a rank of "2", and so forth, A
similar procedure was followed for the median presoriber
distances. Haech rank assigned to a median patient distance
was subtracted from the rank assigned to the median
presceriber distance for that pharmaey. The difference
formula used to detemmine the coefficient of rank
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yasrcs t;-'i--u

where, r = the ecefficlent of vank correlation

n-'munm»mmmutm
distance and the median preseriber distance

N = the mmber of phammacies in the study
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The following hypothesis was tested: There is no
relationship between the medlan prescriber distances and
the median patient distances for the individual pharmacies
in the study,

1f this hypothesis was correct, a coefficient of
rank correlation equal to zero would be cbtalned, Sinece
the coefficlent of rank correlation computed from the data
in the study was -0.41, the hypothesls was rejected,

Therefore, it was concluded that an inverse relation-
ship existed between the medisn patient dlstances and the
median preseriber distances for the individual pharmmacies
in the study,

FPor further information about the coefficlent of
rank correlation ses Wilfrid J, Dixon and Prank J, Massey,
York: MoGrew-Hill, 1957, pp. 29l4-295,



Appendix B

TEST OPF SIGNIFICANCE INVOLVING THE DISTRIBUTION OF
SAMPLE PROPORTIONS

The following example illustrates the use of this
test to determine if the proportion of preseription orders
for emergency medication recelved by prescription pharmacies
in the downtown area was significantly different from the
proportion of orders for emergency medication in the sample
of 2,965 presoription orders.

Eypothesis: The two proportions referred to above
do not differ significantly from each other,

Zest: The 2,965 prescription orders in the study
eonstitute the universe of preseription arders for this
test, Of the universe of orders, 26,1% were orders for
emergency medication,

If an infinite mumber of probability samples of 200
preseription orders was selected from this universe, the
distribution of sample proportions would approximate the
normal distribution with a mean of 0,281 and a standard
deviation equal to the following:

J:F - JW = 0,032

where, p = the universe the charactere
. 1uuhmlm;mﬂ. , orders oy
emergensy )
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mmmha -w.nuu)

n = the size of the sample being studied.

At the 95% confidence level, a sample proportion is
significantly different from a universe proportion if the
sample mmcmmrmmmmmmmw
1,96 or more standard deviations, This is based on the
knowledge that in a normal distribution 955 of the
observations, or for this example 95% of the sample
proportions, have a value between the universe mean plus
1,96 standard deviations and the universe mean mimus 1,96
standard deviastions., If a sample proportion is outside of
these 1imits, it is considered to be significantly diffevent
from the universe proportion,

The sample tested in this example consisted of the
200 preseription orders in the study which represented
prescribed medication dispensed in preseription pharmacles
in the downtown area, Of the 200 prescription orders,
26,0% were eclassified as orders for emergency medication,

From a distribution with a universe mean of 0,201
and a standard deviation of 0,032, a sample value is
significantly different from the universe value if the
sample value is not within the interval 0,281 & (1.96)
(0.032), or 0,218 to 0.34kL.

Sinee the sample proportion being tested (0.260) was
within these limits, there was not sufficient evidence to



The
rejeet the hypothesis, Therefore, it was concluded that
the difference between the sample proportion and the
universe proportion was not statlistically significant,

Since the sample 3ize differed for each of the
subgroups of pharmacles in the study, each of the tests
performed involved a different standard deviation.
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CHI SQUARE TEST FOR INDEPENDENCE APPLIED TO THE DISTRIBUTION

DISTANT AND MOST DISTANT PATIENTS

The following hypothesis was tested: The distribution
of preseriber distances is independent of the classification
of prescription orders as "prescriptions for the least
distant patients" and "preseriptions for the most distant
patients®,

ii‘
i

X030 1TV

suo3dTI088ay

1.25 miles | 340 (337.0)| 346 (337.0) 789 (799.7) 1,475 or 49.7%

miles
k%m m {m,‘ 0) 332

2,965 or 100.0%

Im:u & 3 are the theoretical values,
u tummmcmm,w
(nmo reseripti
ﬁ: H lated with a
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Subtracting each of the observed values from the
corresponding theoretical values, squaring these differences,
dividing the squared differences by the corresponding
theoretical values, and summing the results a ochi squave
value of 0,02 was produced by the test.

x‘o’” (af=2) = 5,99, Sinse the test produced & chi
Square value less than 5,99, there was not sufficient
evidence to reject the hypothesis of independence, Therefors,
it was concluded that the distribution of preseriber
distances was independent of the eclassification of
preseription orders as "preseriptions for the least dlstant
retients" and "preseriptions for the most distant patients".
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