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The purpose of this study is to examine the relationships between geo-

graphic origins, externship placement, and practice lbcation subsequent to

graduation of students who graduated.froM the UMKC School of Pharmacy in 1977,

" 1978, and 1979. Thesiorelationships are important because the School places a

priority on preparing students fb and placing them' after graduation in coMmu-
*

niiies which are.underserved with respect to the ieed for professional pharma-

cists. In working to attaili-thls goal, the School's missions process gives

some preference to students with rural origins and arranges externships in
. -

rural settings in which students call become familiar with pharmaceuticalli

a,

underserved communities. These and other actions may help select, prepare, and
,

encourage students to locate in underserved,communities. Data on relationships

between origins, externship location, and practice location can help to decide

whether to retain, expand, or eliminate policieS which are thought to bear on

) practice location after graduation.

Variables and Methods

The variables used in carrying out this study were as follows:

1. Population* (1977) of community of high school graduation: Below

.5,000 = Small; 5,001 'to 50;006 = Medium; 50,001 or more = Large. It should be

noted that wing the 172 students for whom data were available on this variable,

33 of'6t who were in the "Large" category were from the Kansas City (30) and

St. Louis (3) metropolitan areas.

2. Percentage-(1975) of pharmaceutical requirements met in the Primary

Health Care Area of the community'of high school graduation. These data weft

Obtainea'from the Missouri Department of Social. Services.** Below 80 percent =

. 80'peroent through99.9 percent = Medium; 100 percent or above = High. We

'classified communities low in perce"ntage of requirements Met as "high need,"'and

those high' in percent of requirements met as "low need."

*U.S. Department of Commerce, Bureau of the Ce

**Lanis Hicks, Bruce Moran, Gayle Lane, and Lyn
.power Analyses: Pharmacy Manpower, Jefferson City,
ment cif Social ServiCes, June, 1976.

,41. a

nsus.

Fox, Missouri Health Man-
Missouri. Missouri Depart-
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3. Population of the community in which the first externship was served:

Below 5,001 = Small; 5,001 to'50,000 = Medium;;50,000 or more = Large.

4. Percentage of pharmaceutical requirements met in the Primary Health

Care Area in which the fi4t externship was served. Below 80 percent = Low;

80 percent through 99.9 percent = Medium; 100 percent or'above = High.

5. Population of the iimmunity in which the second externship was served:
ee.

J Below 5,001 = Small; 5,001 to 50,000 = Medium;,50,000 or more = Large.

6. Percentage of pharmaceutical regirements met in the Primary Health

Care Area in which the second externship was served. Below 80 percent = LoW;

80'pe4pent through 99.9 percent = Medium; 100 percent or above = High. /

7. Population of the community in which the students located to practice

after.graduation., Below 5,000 = Small; 5,001-to 135,000 = Medium; 135,000 or

more'= Large.* The reason why this variable was ceded differently than the

other population variables was to maintain relatively high numbers in the.cate-.

gories.to facilitate analysis. Among 149 students for whom data were avail-

able on this variable, all 57 who were in the "Large" category were practicing

in the Kansas .City (54) or St. Louis (3) metropolitan areas.

8. Percentage of pharmaceutical requirements met in the Primary Health
/

Care Area in which the student located after graduation-. Below 70 percent =2

Low; 70 percent through 114.9 percent = Medium; 115 percent or above ='High',

Ftty-four of the 84 students in the "High" category were practicing 4n the

Kansas City metropolitan area, which has'a score of 117 on the variable.**

9. Sex of student.
/ .

.

10. Type of fist e;dernship, either Hosp7ftal'Pharmacy qr Community Pharmacy.

11. Type of second externship, either'Hospital Pharmacy or Community Pharmacy.

*These data were obtained from state licensing department records on loca-
tion of practicing pharmacists in 1989.

.

. **Coding categories for this variaN were.slightly different from those for
variables 2,,4, and 6 in order to have a better balance across ce]ls.for statis-
tical analysis. ,

-
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The approact,u5pd to analyze the data was to compute cross-tabulations

.between the two variables describing practice lotion after graduation (i.e.,

population and percentage of pharmaceutical requirements met'in the community

of practice location) and all the other variables considered as poss,ii)le der

terminants or predictors, of practice Tocation. In order to obtain sufficient

,cases for statistical comparison; the small and medium cateqories regarding

\\ population of community of practice location an4:the low and medium. categories

(i.e., high- and medium-need) regarding pharmaceutical requireMents met in

this community were combined into one category, and categories of the predictor

variables also were combined after examining the distribution of scores and'
,

determining which combinations wdUld yield cells large enough for comparison.

'Results of the cross - tabulations are shown in Table 1.

/'
Findings

. As shown in Table 1,-students who graduated from high schools in small-

or medium-size,communities to significantly more likely to locate in small-

r medium-se communities and in communities high or medium in need for pharma-

c sts (i.e., low or mediutz in percentage of requirements met in the PCHA) than

wer students who came from large communities: FL example, fifty-fiveof the

85 s udents (64 percent) from small- or medium-size communities located in

small or medium-size communities, as 'compared With 28 of the 49 students (57

percen who came from large communities.

Si ilarly, need of the community of high school graduation also was

associat d with location in a small- or medium-size,community and in a high-
n.

.or medium need community. Forty-six of the 66 students (70 percent) roM high -

or medium need communities located in small or mediuM communities as compared

with. only 30 of 58 students (52 percent) f6mn low-need communities, and 42 of

5
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Table 1

Predictor

Predictor Variables**

Variables Cross-Tabulated
Students

.

4.;-"*Communities

Stillt11 or Medium

with and ed of Communities in Which
Located After raduation*

. '
t

A 8

Number of Students Located

Small or
Medium Large

, Communities

in

Small or Medium

Number of Students Located in

High Or
Medium-Need Low-Need
Communities Communities

1., Population of community of
high school graduation.

2-. Percentage of pharmaceu-
tical requirements met in
the community of high
school graduation.

55 , 30

28Chi- square = 7 27.52; p

46 20
30

.
28 '

Chi-square = 4.20; P <.05

21 59
4 48

Chi-square = J1.44; p< .001

42 27
21 42

Chi - square = 10.01; p <.01

Large Large

Low or Medium Low or Medium
High

High .

3. Population of community 1
, of first externship. _.,

4.. Population of communi ty,

.'of second externship.

5. Percent of pharmaceutical

requirements met in, the
community of. first, extern-
ship.

,
-6. Percent of pharmaceutical -

requirements met in'the .,

community of second .
externship. .

Small or Medium 61 lr
27 - 27

Chi- square = 11.42; p < .001-

.

barge

. .

Smal 1 *57 22
Medium or LaOge 32 . 22

Chi-square = 3.95; p <.05'

Low or Medium 63 15
High 26 28

Chi - square, = J5.46; p < .001

Low or Medium 62 20
High - 24, 24

Chi-s4are.= 6.83; p <.01

Small or Medium 48 33
'Large 22 36

- = Chi - square = 6.151 p< .05

, ,
Small Medium 44 40
Large 25. . 31

Chi-square = .81; p = .60

Lot or Medium
High

Low or Medium
High

P

60 25
15 44

Chi-square = 28.47; p <.001

56 31
15 40

Chi-square .1.` 18.55; p g .001
. ,

*Small communities = 5,000 or below population; Medium =\ 5,001 to 135,000; Large = 135,000 or more (Kansas Cit4cand
''. St. Louis). Ijigh-need communities =Below 70 percent of Primary Health Care Area pharmaceutical requiremdnts net
in'1975; Medium-need= 70 percent through 114.9 percent ekf requirements met; Low-need'. 115 percent or more of re-) quirements met. -

_ ..Y \ '
,**See text for definitions of predictor variables. . ti
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ntinued)

-A

Number of Students Located in'
(

. Small or

Predictor Variables ,

2.-Sex Male, if

Female

7
.8. Ty0eTof first externship Hospital

' 9. Type of second extern-
ship

8

Community

Hospital .

-Community

L

I

Medium
Communities

Large

Communities

Male
ale

57 35

33 21

Chi-square = .01; p =

34 30
57,

Chi-scluare 9.52..1.

34 21

56 26

Ch>square = .61; p =

.99

<.01

.55

Hospital
Community,

Hospital_

Communi4

dr

Number of.Students Located in

gigh or
Medium-Need Low-Need
Communities Communities

48 49
24 33.

Chi-square = .79; p = .60

27
- 45

Chi-square

38

35

= 3.10; p< .10 s'

26 31

45 43

Chi-square = .42; p = .50

9 7



O J

6

A

. .
.

.

69 (61 percent) _from high- ,or medivm-need commu ities located in high- or\ .

.

.

'mquat-:need cOmmuniti.es as compared with only 21 of 63 (33 percent) from low-

I

need cOmmuni ties.

'As further indicated fin Table 1, the following variables also were asso-

Ciatod'w4th location after graduation in small- or-medium-size communities:A, - -
- - pdpulation of community,of first externship.

-- population of community of second externship.

Rprcentages of requirements, respectively met in these communities.

-- type of first externship. Students in community-pharmacy externships

were more likely to locate in small or medium communities than were

students fin hospital-pharmacy externships.

S' larly, the following variables ,also were associated at the .05 level

or bet with lcoation after graduation in high- or medium-need communities:,

-- population of the communiy of first externship.

-- percentage of requirements met (low or medium) in the communities of

the first and second externships.

Additional conclusions which can be reached based on the data in Table 1

are as follow:

1. Sex of the student is not aStoci d with location in communities

classified by size or by pharmaceutical need.

2. Type of externship is not associatedewi the decision to locate in

. high- or medium-need as compared with low-need co hities.

Overall implications also can be identified concerning admissions and

operational policies of the School of Pharmacy. For example, if ,a goal of

the School is/to work toward locating graduates in high- or medium-need commu-

nities (as defined by percent of pharmaceutical requirements met in the PCHA'
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of the-community), then selection procedures should assure the admission of

adequate numbers of applicants from small-,and 'medium-size communities and/or

from high-'or medium-need tommunities, and or accepted, students should

encouraged to serve externships in small- or:medium-size, high- or medium:need

comelnities.' Of,course it is not possible be sure that type of community of

high school graduation and type of communit in which'the externship is served

have, a direct cause- and-effect influence on practice location after graduation,

but the correlations between these variables do indicatethat some relationships

exist And that policies based onthese relationships might produce a higher per-

centage of graduates locating in'high- or medium-need communities.

In drder to furthier'elarffy the relationships between predictor variables.

and-Subsequent practice location/, an additional set, of cross - tabulations was ...-

computed to identify differencesletween students who had located in high-need

communities (70 percent or less of the pharmaceutical requirements met in the .

Primary Health Care Area of the community) compared with'studentswho had located

in low; or medium-need communities. Data f?om these cross tabulations are shown

in Table 2.

As indicated in Table 2, students who locate in high-need communities still

,

differ from students who locate in low- or medium -need' ommUhities (as in Table 1)

in popOlation and percentage of requirements met in community of high school

'graduation and.in population of the first externship community as well as i per -

centage of requirements met in the first and second externship communitie
. In

additioh, type of first and second externship is,nowsignificantly related to

location after graduation. Thus'if a School of Pharmacy goal is to locate stu-

dents in high-need as opposed to medium- and-low-need communii/es, the School

,,should encourage students to serve externshps in community pharmacies. In

addition, it ndteworthy. that depending on the predictor variable, only four

11
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Table 2
-

Predictor. /ariables Cross-Tabulated with Need of Communities (High vs. Low

.
.

and Mediuml in Which.Students Located After Graduation*
4 .

-- 0

Predictor Variables**:

1. Population of community of
/ 7 high school graduation.

r

*WI

Sma)1 or Medium
La,ege-,

V
0

2.. Percent",i'ge of pharmaceu-

tical requirements met in - High or 'Medium
'the community of high Low
school. graduation.

3. Populationfof community. - Small or Medium
of first externship. Large.

4 .. Population pf community

.of'second externship:

5. Percent of pharnaceutjcal
requirements met in 'the
community of first extern- Low ,

ship.

'6. Percent of pharmaceutical

requirements met in the
pmmunity of second
externship.

Small
Medium or Large

High or Medium

awn Or Low

7. Seg Male

eemmale

Number of

HighNeed
Communitie

,

24

Chi-square

8

Students Located in

s Lo and Medium

69

48

= 5.56; p < .05

21 48
-4 59

Chi-sTre = 12.44; p <.001

20' . 61

5 53

Chi-square = 4.45; p < .05

7 11

19 83

Chi-square = %05; p = .85

21- 60

4 55
Chi-squani = 8.53; p <.01

18. " 36

4 8 80

Chi-square = 13.15; p <.001

19 78-

8 49

.Chi-square =,.77; p = .60.

<-_,/ 8. Type of first externship. Hospital . 5 . 60
Community '21 ,59

Chi-square = 8.39; p < :01

9' 48
17 71

Chi-square = 12.21; p < .001

*Small -communitfes = 5,000 or below population; MediuM = 5,001 6 135,1000; Large =
135,Q00 or-more (Kansas City and St. Louis). High -nee communities = Below'70 .

percent ofPriKary klealth Care Area pharmaceutical redUirements met in 1975;
Mediuth.neea . 710 percent through 114.9 percent of requireme s met; Low-need

, 115percent or more of requirements met.

r**See text for definitions of predictor variables.

9. Type of second extern- Hospital
ship. . . Community

12
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`or five students from-largo and/or low-need communities located in high-need
4

.
cdmunities after graduation. This finding'suggestst applicants, 1101

iarge, low-nee r&tom should not be favored.if-the School of 1

tO

'Pharmacy decides to place emphasit on preparing students who will locate

high-need,comunities after graduation. It 4
,

. -e)
. .

,.
AdOitign41 analysis#also was carried out to determine whether, externship

,
. ..

c haracterigtics are'independeritlg related to practice lOcatiOn after tontrolling
.

,,

'for community Origins. Without such an analysis, the possibility exists that
.g.

.

_.
. .

relatfonshipt$Ietween externshif characterifics and 'location after graduation

are due to a tendency for students fronvsmall, nigh-need communities to select

or agreeto'communitSf-pharmacy plitement in small, high-need communities and

then ;locate in small,.high=need Communities regardless of their externship

assignments. To control, for-thi-s possibity, separate cross-tabulations. were

computed for students who ,were from- (a) large, low-need communities, and (b)

small- or medium-sizdtm4ium- or high-need communities.

s shown in Table 3, placement-in a trall-Ntrmedium7size community for

the first or second externship does not appear, to 4:4 talependently associated

with_ subsequent practice location, after controlling for students' origins.

For example, among students from small- or medium-size, high- or medium-need

conynunitiek there is no association between size of,Ropulaflon of the comft-

nfty of second externship and subsequent location: twenty-three of the forty

students (58 percent) who served in small- orTiedium-size coMmunities subse-

1%.*:.,
quently located in high- or medium-need communities, as compared with seven

of the ten,students (7b' percent) who served 'lb large communities.. This differ-

ence does not begin tV approach significance at the .05 level (chi-square = .05;

4
1 13
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Table 3

'Predictor Variables Cross-Tabulated with Need of Communities in Which
Students Located After Graduation, by Student':Origins*

ilr -. , Number of Students Located in
AO` .

I . High or
Medi um-Negd' Low-Need

Predictor Variables** Communities Communities

1. eorluiation of community of .

first eYternship.
.

a) Students from large, low Small or Medium ..5 11
4 need communities. Large . 3

_
T3

Chi-square.= 1.33; p P-,25
. -b) Students from small- or

medium-size, high- or Small or Medium 15 19
medium-need communities. Large

-
10

Chi-square = 1.76; p ='.20

2. Population of comnunity'of
second externshi p.

al. Students from large, low Small or Medium 4 10,
_ need communities. Large 3 14

Chi-square not available due
( to cell size.

b) Students from small- or
medium-size,, high- or Small' or Medium 23 17
medi um-need communi ti es. Large 7 3

Chi-square = .05; p = .85 .

3. Percent of pharmaceutical
requirements met in the
community of first extern-
shi p.

a) Students from large, low low
need commkni ti es . 'Hi

5 .
9

3
.

16
Chi-square = 1.78; p = .20

brStudents from small- or -.,,,

medium-size, - or Low or Medium 26 10
medium -need aormzuni ti es ,,, Hi gh ' 4 10

, , Chi-square = 8.00; p < .01, /
.

*Small communities = 5,000 or below population; Medium = 5,001 to 135,000; Large =
135,000 or more (Kansas City and St: Louis)., High-need communities = Below 70
pe.rcent of Primary Health Care Area pharmaceutical requirements met in 1975;
Medium-need = 70 percent through 114.9 percentiit.requirements met; Low-need =
115 percent or, more of requi rements mit.

**See text for definitions of predictor variables.

I
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Table 3 (continued .

Predictor Variables

4. Percent of pharmaceutical
requi rements met i n the
communi ty 'of second'
externship.

a) Students from large, low Low or Medium
need communi ties . High

6) Students from small- or
medi um-si ze, hi gh- or
medi um-need communi ti es .

5. Type of first externship.
a) Students frfaal large, - low

need communi ties .

b) Students from' smal 1 - or
medi um-si ze, high- or
medi um-need communities.

6. Type of second exterotti p

al. Students from large, low
need communities.

,

hl Students from small- or
medium -size, high- or
medium -need communities.

Low or Medium
High

Hospital
Comuni ty.

Hospital
Qomrn un i ty,

Number of Students Located in

High or
Medium -Need Low-Need
Communities Communities

'41
4 8
3 f '16

Chi-square 'not available due
to cell size.
4

28 16
. 3 4

thi -square rrot avail abl e due
to cell .size.

I V'

6 13
2 12

, Chi -square = 1 .31 ; p = .25

6 9

. 27 11

Chi -square = 4 .41 ; p <.05

Hospital . 3
r

12
CommOni ty 4 , 13

Chi-square not avail able due
to cell size.

Hospi tat
tommuni ty

15

9 6
22 14 .

Chi -square = .005; p = .99
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HoweVer, need of the;community in.which the first externships were

served does appear to be independenCy associated,with subsequent location.

12
f

Students from small-dr medium-iiie, high- on medium-need ommunities were

much more likely to locate in high- or- medium -need communities if they served

in Mil- or medium -need communities (72 percent) during the first externship

than if they Served in low-need. communities (29 percent; p <.01), and the -

- same trend is present among stu ents from large, high -neekOMmunities, al-

/1

though not a significant Teel. 'These trends, also may have been present .,

with reference to need of,communities-served in durin% the second externship,

but here the tell sizes, were too'smill to allow for calculation of probability

values. We can smulate that externships served in relatively' high -need

communities may expose students.,io'job opportunities or even to job offers
.

therr. Conversely, students most-aAlous tb_obtain a job' may be most likely

R
to extern in a high-need community and then settle there after graduation.

This question could be explored in later research to determine how'many stu-
.

fl

dents actually located later in the community.of'externship.

Using correlation data of kind collected'in this study, we cannot

be Sure that students-from a giVen type of'community who selected relatively

. high-need communities for their externships were not already inclined to

locate in a relatively high-need community after graduation. We can more

firmly conclude, however; that:need of the community in which externships are

served is more important than its4size in predicting future practice location,

andkthat the data allow fob, the possibility that need of the community of the

first,eAernship causally affecti subsequent location:

Similar comments can be/made regardinglfie data to Section/54 of Table 3

16
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indicating that among students,from small- or medium,sizehigh-, or medium -

need communities, those who serve in community 'pharmacies during their first

externship re !Ore likely (chi=square= 4.41; p< .05) to locate in relatively

high-need-c unities than are those' who -serve in hospital pharmacies. It is

probable that students who erect to serve in a community pharmacy are more _
.

a
sk .

inclined in the first place to locate in relatively high-need communities than

are those who elect hospital pharmacies, particularly since there are relatively

. few hospital pharmacies in-high-needcommunities and therefore,students inter-

.
--/ ested in this 'specialty would'be less likely to extern or locate there after

graduation. Whether'or not there isba.causal ction as regards the type,

.of first egternship, however, there is no association with regard to the second

externship.

in the case of_ Table 2, data in Table 3showing the subsequent location
I A.
students from large, low-need commun ities demonstrate that,few students from

.

this group locate in high-'oilledium-need comMbniltes after graduation when
,

using-the definitiafof need employed in this study. For example, only two of

the fourteen stddents from large, low -need' communities who served their first,
411.

externship in community Pharmaciesiubsequently located in high- or medium-need
of

communities.

Finally,"we:also

the-COMmunity of high

computed tabulations to determin'enwhether population of

school graduation and need of the community of high school

graduation are independently related Ip Subsequent practice location after con-
.

trolling for the other.' The data in this eanalysis (not shown in a table) indi-
. 411

catedAhat when controlling for need of community of high school, graduation,

population of community of high school graduation was, not significantly asso-

dated with subsequent practice location among students from high- or medium-

17
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need communities or from low-need communities. (The respective chi - squares

values were 1.86 and 1.64, Coth of which have probability values 0.apprOxi-

mately twenty percent.) Similarly, need of community of high school -graduation.

was not sigificantly associated with subsequent location among students from

stall-tor medium-size communities (chi-square = 1.68; -0- = .20). Among students

from large'communities, however, there was strong relationship between need

of community of high school graduation and subsequent location: eleven of 15
...

students (73 percent) from high- or medium-need communities within this sub2m"ri

'sample subsequently located in high- or mediumrneedeeOmmunities, as compi'red
*

with seven of 25 (28 percent) from low need communities (chi- square = 11.44;

p <.001). (It shloVld be kept in mind that this group of students. from large

but high- or medium-need communities is small--only 15--to begin with.) These
., N.,,i

findings indicate.thrt in general it may make little difference whether popu-
4

or n ed of community of high school graduation is used in evaluating

applicants or the purpose of selecting students likely tq0ocate in relatively__,

high-need communities after gradation,* but some preference probabl' should be
. .

given to students from relatively high need_ communities among applicants from

/ large communities.

. .
. ,

*However, the produCt-mothent correlation between need of the community
of high school graduation and 'need of the community of, practice location
( r = .32; p < .001) was approximately twice as high as the correlation (.18)
between population orthe community of high school graduation and need of ,

the practice location community. Partial-correlation analysis showed that
conWingfor need of the communjtY-of high school graduation reduced the
corr tion between population a-n4 need of location community to a non-
significant level of .04, but controlling4for populatio6 of community of
high school graduation reduced the correlation between the two' need vari-
Miles only to :26 (p <.01)e, From this lobint of view, need of community bf
hiI6 school graduation rather than its populatio should be/used in admis-
sfons decisions. On the other hand, the text shows that either variable
could be used in selecting students from small- or medium-size communities.
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Conclusions

The purpose of this study was to icieniify relationships between geographic

origins, externship placement, and practice location subsequent to graduation'

of Audenti who graduated from the Ut.1C School of Pharmacy in 1977, 1978, and '

1979. Conclusions supported by cross-tabulations of the data were as fellows:

1. Students who graduated from high schools in small- or medium-size

--Communities and/or highor medium -need communities were more likely, to locate-
.

in small- or medium-Size, high- or medium-need communities than were students

who graduated from, high schools in large and/or low -need communities.

2. Population and need of the communities in which externships were

'served generally are associated with location in small or -size, high-

'or medium-need communities.

3. Sex ofthestudent is not associated with location in communities

classified by size or by pharmacercal need.

4', Type of externship is not consistently associated with the decision

to locattin high- or medium-need communities (combined). However, type of

[ ,

externship is associated with location in high need communities. Students

serving externships in community pharmacies are more'likely to locate in high-

need communities than are students who serve externships fin hospital pharmacies.

This may be due to the fact that relatively few pharmacies are located in high-
,

need communities.
./

5. Very few students from large and/or low-need communities locate in

high-need communities after graduation:

6. After controlling for student origins, location in a high- or medium-

need community is associated with first externship served in a high- or medium-

need community among students from small- or medium-size, high- or medium-need

y
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comMunities.

7. .Service in 'a commtnity pharmacy during the first eZter hip(is inde-'

. N

Dr
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1 .
.

pendently.associated with subkequent practice location in a high- ormedi
., .

.

n d community among students from small- or medium-size, high- 4x-medium-peed

M
. .,

co unities. 7,
.

-'8. POpulatioit and neeof the community of high school graduation are

not independently associated (i.e., when coniroll4ng for the other) with sub-

sequent location except that amontudents from a large community, those who

came from hig- pr medium-need communities were much moiVikelfto locate in

high- or medium-need.communities than were those from low need communities.

In general, these findings indicate that if a goal of the School of

Pharmacy is to place sufficient numbers of students in relatively highNneed

communijg s after graduation, some preference should be given to applicants

from small, or medium-size communities and/or high or medium-need communities,

...and,an effort should be made'to place students ill community- pharmacy extNerships

in high- or'medium -need communities, particularly during the first externship.
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