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can p lay a key ro le in  specia l ty  choice and geographic
locat ion of  pract ices.

There a lso is  a var iety  of  other  var iables that  predict
pract ice locat ion.  The lack of  professional  peers,  rower
income, and lack of  metropol i tan act iv i t ies for  themselves
and thei r  spouses were reasons why some physic ians
preferred urban pract ice to rura l  pract icer3.  ln  a re lated
study,  the sat is fact ion level  of  minor i ty  physic ians serv ing
in the Nat ional  Heal th Serv ice Corps a federal  program
designed to increase access to pr imary care and reduce
heal th d ispar i t ies for  people in  heal th professional  shor t_
age areas in  rura l  pract ice was assessed f rom I  9gZ_' |  

99020.  The researchers received responses f rom 3j% of
the minor i ty  physic ians in  the sample and found that ,  in
companson to non-minor i ty  Nat ional  Heal th Serv ice Coros
part ic ipants,  minor i t ies had lower sat is fact ion wi th job
locat ion ( they would have preferred urban s i tes)  as d id
thei r  fami l ies.  Both groups had low retent ion rates20.

Much of  the nat ional  l i terature on serv ice to medical ly
underserved groups and populat ions is  geographical ly
centered on federal ly  designated areas.  Not  much is
known about  physic ian percept ion of  serv ing medical ly
underserved populat ion outs ide of  these areas.

Definitions

For the purposes of  the present  s tudy,  medical  pract ice
was  d i v i ded  i n to  two  ca tego r i es :  p r imary  ca re  ano
specia l ty .  Pr imary care inc luded Fami ly  pract ice,  In ternal
Medic ine,  and Pediat r ics.  The specia l ty  caregory con_
sisted of  a l l  o thers ( i .e . ,  Surgery,  Dermatology,  Oncology,
etc. ) .

Nat ive Hawai ian was def ined as "any descendant  of  the
blood of  the races inhabi t ing the Hawai ian ls lands or ior  to
1778") t .  Ethnic background was conf i rmed through a sel f_
ident i f icat ion checkl is t  where "Hawai ian/par t -Hawai ian"
was one of  the choices.

Research questions

Regarding the Nat ive Hawai ian physic ians surveyeo:
I  .  Are physic ians f rom more rura l  areas of  Hawai , i  ( i .e . ,

neighbor is lands)  more l ike ly  to pract ice or  serve a
MUAP?

2.  Are males more l ike ly  to pract ice in  a MUAp or  serve a
MUAP than females?

3.  Are pr imary care physic ians more l ike ly  than physi_
c ians in  other  specia l t ies to pract ice or  serve a MUAp?

4.  Does the locat ion of  medical  t ra in ing (medical  school ,
res idency)  in f luence pract ice locat ion or  servtnq a
M UAP?

5.  Do physic ians in  non-MUAp areas serve MUAps?
6.  Do pract ice values d i f fer  by demographics of  gender,

specia l ty ,  communi ty  of  or ig in,  and t ra in ing locat ion?

7.  Do pract ice values of  professional  opportuni ty ,  l i fe
sty le,  and serv ice d i f fer  by pract ice locat ion and
serv ing a MUAP?

8.  Can gender,  specia l ty ,  communi ty  of  or ig in,  t ra in ing
locat ion,  and pract ice values predict  pract ice locat ion
or  serv ing a MUAP?

Methods

Identif ication of physicians and sample

This s tudy was based on a survey focusing speci f ica l ly
on  p rac t i ce  l oca t i on  and  was  the  d i rec t  r esu l t  o f  a
previous study on Nat ive Hawai ian physic ian pract ice
locat ion in  Hawai ' i22.  Since 1992,  the Nat ive Hawai ian
Center  of  Excel lence (NHCOE) has been compi l ing a l is t  o f
Nat ive Hawai ian physic ians f rom several  d i f ferent  sources.
The combined ef for ts  of  the a lumni  associat ions of  the
J o h n  A .  B u r n s  S c h o o l  o f  M e d i c i n e  U A B S O M ) ,  t h e
Kamehameha Schools,  E Ola Mau (Nat ive Hawai ian heal th
care organizat ion) ,  and the NHCOE's separate ethnic
survey of  physic ians in  the State of  Hawai , i ,  have resul ted
in a l is t  o f  188 Nat ive Hawai ian physic ians (as of  l99g) ,  of
wh i ch  130  p rac t i ced  i n  t he  S ta te  o f  Hawa i , i .  A f t e r
ver i fy ing addresses for  the Nat ive Hawai ian physic ians
pract ic ing in  Hawai ' i ,  1  04 surveys were del iverable.  Af ter
two  ma i l i ngs ,  i n  December  I  998  and  Janua ry  1999 ,  t he
response rate was 79% (n = 8A.

Instrument

Factors in f luencing physic ian locat ion were measLlreo
wi th a quest ionnaire developed for  use in  th is  s tudy.  The
su rvey  con ta ined  3  5  ques t i ons  and  was  d i v i ded  i n to
several  sect ions.  The f i rs t  sect ion ident i f ied demographic
informat ion (gender,  pract ice specia l ty ,  pract ice loca-
t ion) ,  the second addressed the physic ians '  educat ional
backg round ,  and  the  th i rd  i nc luded  ques t i ons  conce rn tng
current  pract ice locat ion and I  7  pract ice value i tems
(rated on a four-point  L iker t  scale) .

Dependent  var iab les

Practice location. This variable was constructed to
make a d is t inct ion between two pract ice locarrons:  non-
MUAP and MUAP. Medical ly  underserved areas/populat ions
(MUAP) are designated by the Bureau of  pr imarv Heal th
Carer2 and are ident i f ied by z ip codes.  In  th is  s tudy,
physic ian pract ice locat ion was based on the z ip code of
the physic ian 's  pr imary of f ice.

Serving a MUAP. Providing service to a MUAp was
determined by the quest ion,  "Are you current ly  work ing in
or  wi th a medical ly  underserved arealpopulat ion?" There
were two possib le choices:  yes or  no.
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Prac t ice  Va lues  ( l tems in  Ind ices) Load i  ng s E igenva lues

A. Professional OpportunitY

I  .  Academic /c l in ica l  teach ing  oppor tun i t ies

2 .  Pro fess iona l  educat ion  oppor tun i t ies  ava i lab le

3 .  Research  oppor tun i t ies  ava i lab le

4 .  Poten t ia l  fo r  p ro fess iona l  g rowth

5.  Suppor t  o f l re la t ionsh ip  w i th  co l leagues

3 . 9  5

. B l

. 7 8

.76

. 7 2

. 5 2

2 . 4 3 . 7 4B. Lifestyle

l .  S o c i a l ,  c u l t u r a l ,  a n d  e n t e r t a i n m e n t  o p t i o n s

2.  Be c lose  to  fami ly /ex tended fami ly / f r iends

3.  Appea l ing  geograPh ic  loca t ion

4.  Cho ice  o f  schoo ls  fo r  my ch i ld ren

5.  Employment  oppor tun i ty  ava i lab le  fo r  my spouse

. 8 0

. 7 1

. 7 1

. 6 5

. 5 7

r . 7 8 64C. Service

|  .  Hrovroe

2.  Serv ice

3 .  M e d i c a l

serv ice  fo r  med ica l l y  underserved popu la t ion

to  a  spec i f i c  popu la t ion

techno logy / fac i  l i t i es /equ i  pment  ava i  lab le

. 8 1

7 )

. 6 5

lndices

Pro fess iona l  Oppor tu  n i tY

Lifestyl e

Se rvi ce

Range

5-2  0

5-20

4 -12

Mean SD

I  I  . 0 4  3 . 5 1

1 1  . 4 7  3 . 4 2

9 . 2 2  2 . 0 9

Procedures

Th is  s tudy  rece i ved  Ins t i t u t i ona l  Rev iew  Boa rd  ( lRB ;

Commit tee on Human Studies,  Univers i ty  of  Hawai ' i  a t

Mdnoa) approval ,  and was conducted through a mai led

survey to prev iously  ident i f ied Nat ive Hawai ian physi -

c i ans .  A  doub le -s ided  phys tc ian  su rvey  was  sen t  t o

physic ian in  the sample,  wi th a cover  le t ter  on JABSOM
let terhead,  ident i fy ing the purpose of  the survey and

expla in ing conf ident ia l i ty  measures.  Both the Dean of  the

medical  school  and the Director  of  the NHCOE signed the

let ter .  For  ease of  response,  a pre-addressed stamped

return envelope was provided a long wi th a fax number at

the bot tom of  the survey inst rument .  As a conf ident ia l i ty

measure,  four-d ig i t  ident i f icat ion codes replaced names

on the surveys.  The mai l ing was funded by the NHCOE.

Data analyses

The data were analyzed using several statistical proce-

dures.  An exploratory factor  analys is  was used to reduce

the data f rom survey quest ions re lated to physic ian

oract ice locat ion in  an ef for t  to  address only several

factors.  Chi  square analyses were used to test  d i f ferences

in  gende r ,  spec ia l t y ,  commun i t y  o f  o r i g i n ,  and  t ra in ing

locat ion (medical  school ,  res idency)  by pract ice locat ion

and serv ing a MUAP. The analys is  of  var iance (ANOVA)

procedure was used to compare mean scores on each of

the three pract ice value indices ( i .e . ,  professional  oppor-

tuni ty ,  l i festy le,  and serv ice)  by ( l  )  demographic var iables

(gender,  specia l ty ,  communi ty  of  or ig in) '  (2)  t ra in ing loca-

t ion (medical  school ,  res idency) ,  (3)  pract ice locat ion in  a

MUAP,  and  (4 )  se rv ing  a  MUAP.  F ina l l y ,  l og i s t i c  reg ress ton

was used to invest igate the re lat ionship between and any

poss ib le  med ia t i ng  e f f ec t s  o f  demoqraph i c ,  t r a i n i ng ,  and

pract ice value var iables by pract ice locat ion and serv ing

a MUAP.

Results

Exploratory factor analysis of practice
value i tems

An exploratory factor analysis was performed to reduce

data conta ined in l7  of  the survey quest ions that  ident i

f ied factors that  might  af fect  physic ian pract ice locat ion '

ln  order  to determine where these i tems c lustered,  a

pr inc ipal  component  factor  analys is ,  us ing Var imax rota

t ion ( that  forced three factors) ,  was per formed.  Four

i t ems ,  wh i ch  d id  no t  mee t  a  m in imum coe f f i c i en t  o f  0 ' 5 '

were e l iminated and another  three- factor  so lut ion was

conducted.  Three factors,  ( l  )  professional  opportuni ty ,  (2)

l i festy le,  and (3)  serv ice,  emerged f rom the survey ques-

t ions (see Table I  ) .  The resul ts  of  the factor  analys is  were

used to create a s imple sum index where a l l  i tems loaded

on a factor  were equal ly  weighted.  A re l iab i l i ty  analys is
(Cronbach a lpha)  was per formed on each subscale '
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Serving a MUAP?

Y e s  ( l  )

No (0)

r  00.0 (79)

s5.7 G4)
44.3 (35)

Sample descript ion

A desc r i p t i on  o f  t he  samp le  us ing  the  p r imary  va r i ab les
is  presented in Table 2.  The var iables used in th is  s tudv
were  ca tego r i zed  i n to  f ou r  doma ins :  ( 1 )  demograph i cs  o f
gende r ,  med ica l  spec ia l t y ,  and  commun i t y  o f  o r i g i n ;  ( 2 )
locat ion of  medical  school  and res idency;  (3)  pract ice
locat ion;  and (4)  serv inq a MUAp.

Data to examine Hypotheses I  through 5 are d isplayed
in Table 3 showing the b ivar iate re lat ionships between
prac t i ce  cha rac te r i s t i cs  c ross - tabu la ted  w i th  p rac t i ce
locat ion and cross- tabulated wi th serv inq a MUAp.

Hypothesis /: Are physicians from more rural areas of
Hawa i ' i  ( i . e . ,  ne ighbo r  i s l ands )  more  l i ke l y  t o  p racuce  o r
serve a MUAP? On an absolute level  (a l though not  s tat is-
t i ca l l y  s i gn i f i can t ) ,  phys i c i ans  ra i sed  on  the  ne ighbo r
is lands were more l ike ly  than those ra ised on O,ahu to be
physical ly  located in  a MUAp. This f ind ing is  consrstent
wi th the premise that  physic ians tend to pract ice in  areas
in  wh i ch  they  we re  ra iSed r3 , r6 , r7 ,24 .

One f ind ing that  was somewhat  counter- in tu i t ive is  that
a fa i r ly  h igh percentage ( i .e . ,  25.0%) of  those ra ised outs ide
Hawai ' i  were pract ic ing in  a MUAp (as compared to 29.4%

for  physic ians ra ised on the neighbor is lands) .  The
l i terature indicates that  those ra ised in rura l  areas are
more l ike ly  to pract ice in  rura l  areasr3,r7,24.  Al though
one could speculate that  the physic ians ra ised outs ide
of  Hawai ' i  were a lso ra ised in rura l  areas,  the type of
locat ion ( rura l  vs.  urban) of  the physic ians ra ised
outs ide Hawai ' i  could not  be ascer ta ined f rom the
survey data.

Phys i c i ans  f rom O 'ahu  and  the  ne ighbo r  i s l ands
appeared to have h igher  rates of  serv ice in  a MUAp
than those f rom the cont inenta l  U.S.  However.  th is
f ind ing was not  s tat is t ica l ly  s igni f icant .

Hypothesis  2:  Are males more l ike ly  to pract ice in  a
MUAP or  serve a MUAP than are females? The cross-
tabulat ions of  (1)  physic ian gender by pract ice loca-
t ion,  and (2)  physic ian gender by serv ing a MUAp were
not  s tat is t ica l ly  s igni f icant .  These f ind ings indicated
general ly  uni form dis t r ibut ions of  male versus female
physic ians across pract ice locat ion and serv ing in
MUAPs when the overall proportion of male-to-female
physicians was taken into account However, on an
absolute level ,  male physic ians were more l ike ly  to be
located in  (64.3%vs.35.7%) and serve a MUAp (60.0%
vs.  40.0%) than females.  This la t ter  f ind ing supports
the previous l i terature that  s tates that  males are more
l ike ly  to choose rura l  pract ice locat ions than femalesr( ,

Hypothesis  3:  Are pr imary care physic ians more l ike ly
than  spec ia l i zed  phys i c i ans  to  p rac t i ce  i n  o r  se rve  a
MUAP? Al though three t imes the percentage of  pr imary
ca re  phys i c i ans  (21  .3%)  we re  l oca ted  i n  a  MUAp  as
compared to specia l is ts  (7.1%),  th is  d i f ference was nor
stat is t ica l ly  s igni f icant  due to the re lat ive ly  smal l  sample
size of  the physic ians located in  a MUAp (see Table 3) .  The
cross- tabulat ion between medical  specia l ty  and serv ing
a MUAP was not  s igni f icant .

Hypothesis  4:  Does locat ion of  medical  t ra in ing ( i .e . ,
medical  school ,  res idency)  in f luence pract ice locat ion or
serv ing a MUAP? No s igni f icant  proporr ional  d i f ferences
were found between medical  school  t ra in ing locat ion and
pract ice locat ion,  and between medical  school  t ra in ing
loca t i on  and  se rv ing  a  MUAP.  S im i l a r  nons ign i f i can t
resu l t s  we re  ob ta ined  fo r  res idency  t ra in ing  l oca t i on ,
a l though there was a t rend between res idency t ra in ing
loca t i on  and  p rac t i ce  l oca t i on  (X r [ ] l =  3 .36 ,  p : . 06 ) .  A
higher  percentage of  physic ians whose res idency t ra in ing
occurred on the cont inenta l  U.S.  (26.3%) was in MUAp
pract ice locat ions as compared to the percentage of
physic ians whose res idency t ra in ing occurred in  Hawai , i
(10.3%\.

Hypothesis 5: Do physicians in non-MUAP areas serve
those in need? Al though not  s tat is t ica l ly  s igni f icant ,  twice

Var iab les Total % (M

Demograph ics

Gender

Male  (0 )

F e m a l e  ( l  )

Medical Specialty

Pr imary  Care  ( l  )

Specialty (0)

Community of Origin

O'ahu (0 )

N e i g h b o r  l s l a n d s  ( 1 )

Outs ide  Hawai ' i  (2 )

r  00.0 (78)

s9 .0  (46 )

41.0 (32)

r  00.0 (64)

7 B . r  ( s 0 )

2 1  . 9  ( 1 4 )

r  00.0 (67)

62.7 (42)

2 s . 4  ( 1 7 )

1 r . 9 ( B )
Tra in ing  Locat ion

Medical School

Hawai ' i  (0 )

C o n t i n e n t a l  U . S .  ( l  )

Residency

Hawai ' i  (0 )

C o n t i n e n t a l  U . S .  ( l  )

100 .0  (82 )

73.2 (60)

26.8 (22)

r  00 .0  (81  )
s 3 . t  ( 4 3 )

46 .e  (38 )

Practice location

Medica l l y  underserved
area/popu la t ion  (MUAP)  ( t  )

Non-MUAP (0)

r  00 .0  (78 )

1 7 . 9  ( 1 4 )

B2. t  (64)
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Practice Location Serv ing  a  MUAP

Prac t ice  Charac ter is t i cs

MUAP

% ( M

Non-MUAP

% ( M

Yes

% ( M

N o

% ( M

Demograph ics

Gender

Male  (0 )

F e m a l e  ( l  )

Medical Specialty

Pr imary  Care  ( l  )

Spec ia l ty  (0 )

Community of Origin

O'ahu (0 )

N e i g h b o r  l s l a n d s  (  l )

O u t s i d e  H a w a i ' i  ( 2 )

I  8 . 9  ( 1 4 )

20 .0  (9 )

1 7  . 2  ( 5 )

1 8 . 0 ( i l )

2 1  . 3  ( 1  0 )

7 . r  ( r  )
20 .0  0  3 )

I  s .0  (6 )

29 .4  ( s )

25.O (2)

B r . r  ( 6 0 )

80 .0  (36 )

82.B (24)

82 .0  ( s0 )

78.7 (37)

9 2 . 9  ( r  3 )

80 .0  ( s2 )

8s .0  (34 )

70.6 (12)

7s .0  (6 )

s3 .9  (4 r )
s r . r  ( 23 )
s8 . r  ( r  B )
48 .4  (30 )

4s .B  (22 )

s 7 . r  ( B )

6 3 . r  ( 4 r  )
6s.9 (27)

6 8 . B  ( l  I  )
3 7 . s  ( 3 )

46 .  r  ( 3  5 )

48.9 (22)

4 r . 9  ( r  3 )

s  r  . 6  (32 )

54.2 (26)

42 .9  (6 )

36.9 Q4)
3 4 . 1  ( r  4 )

3 1  . 3  ( s )

6 2 . s  ( 5 )

Tra in ing  Locat ion

Medical School

Hawai ' i  (0 )

Cont inenta l  U .S.  ( l  )

Residency

Hawai ' i  (0 )

C o n t i n e n t a l  U . S .  ( 1 )

1 7  . 9  ( t  4 )

r  6 . r  ( 9 )

2 2 . 7  ( 5 )

r  8 . 2  ( 1 4 )

1 0 . 3  ( 4 )

26 .3  0  0 )

82 . r  ( 64 )

83.9 (47)

7 7  . 3  ( 1 7 )

B r  . 8  (63 )

8 e . 7  ( 3 s )

73.7 (28)

s5.7 (44)

s7 .6  (34 )

s 0 . 0  ( r  0 )

s s .  r  (43)
so.o (20)
60 .  s  (2  3 )

4 4 . 3  ( 3 s )

42 .4  (25 )

so.0 ( r  o)
4 4 . 9  ( 3  5 )

s0.0  (20)

3 9 . s  ( ]  5 )

Serving a MUAP?

Y e s  ( l  )

No (0 )

r 8 . 4 0 4 )

2 2 . 7  ( 1 O )

12 .5  (4 )

8 r . 6  ( 6 2 )

77 .3  (34 )

B 7 . s  ( 2 8 )

Note: Row percentages are presented

t he  pe rcen tage  o f  phys i c i ans  se rv ing  a  MUAP were
pract ic ing in  a MUAP locat ion (22.7%) as compared to
physic ians not  serv ing a MUAP (12.5%).

Hypo thes i s  6 :  Do  p rac t i ce  va lues  d i f f e r  by  t he

demograph i cs  o f  gende r ,  spec ia l t y ,  commun i t y  o f  o r i g i n ,

and t ra in ing locat ion? As shown in Table 4,  ANOVAS

revealed no s igni f icant  d i f ferences among the pract ice

value means across the demographic and t ra in ing loca-

t ion var iables.

Hypothesis 7: Do practice values differ by practice

locat ion and serv ing a MUAP? Table 5 presents the means,

standard deviat ions,  and sample s izes of  the pract ice

values by pract ice locat ion and serv ing a MUAP. The

desi re for  professional  opportuni ty  was s igni f icant ly  h igher

for  those in non-MUAP areas (p = .0042) and the value of

serv ice was s igni f icant ly  h igher  for  those who served a

MUAP (p < .0001).  Al though not  s tat is t ica l ly  s igni f icant ,

there was a t rend for  the value of  serv ice to be h igher  for

those who pract ice in  a MUAP than for  those who d id not
(p = .0764).

Hypothesis 8; The literature has demonstrated relation-

s h i p s  b e t w e e n  p r a c t i c e  l o c a t i o n ,  g e n d e r ,  p r a c t i c e

spec ia l t y ,  commun i t y  o f  o r i g i n ,  and  t ra in ing  l oca t i on .

Table 6 presents the resul ts  of  mul t ip le logis t ic  regres-

s ions  used  to  t es t  whe the r  two  dependen t  va r i ab les ,
pract ice locat ion (Models I  -3)  and serv ing a MUAP (Mod-

els  4-6) ,  could be predicted by demographic,  t ra in ing

locat ion,  and pract ice var iables.  Pseudo-R:  is  an est imate

of  the var iance expla ined for  log is t ic  regression25 2" .

As var iables of  t ra in ing locat ion and pract ice values

were entered in to the models,  the var iance accounted for

increased.  Models I  and 2 d id not  s igni f icant ly  predict
pract ice locat ion in  a MUAP, and s imi lar ly ,  Models 4 and

5 d id not  s igni f icant ly  predict  serv ing a MUAP. However,

Model  3 s igni f icant ly  predicted 4 l  .7% of  the var iance in

o rac t i ce  l oca t i on  i n  a  MUAP,  and  l i kew ise ,  Mode l  6

s igni f icant ly  predicted 51 .5% of  the var iance in serv ing a

MUAP. This indicated that  pract ice values added substan-

t ia l ly  to  the predict ion model  for  both outcomes.

In examining pract ice locat ion in  a MUAP, pract ice

specia l ty  was a s igni f icant  predictor  ( i .e . ,  wi th pr imary

care having the h igher  rate)  when other  var iables were

held constant  ( i .e . ,  Models I  -3) .  When a l l  o ther  predictor

var iables were held constant ,  physic ians who completed

thei r  res idencV on the cont inenta l  U.S.  had a s igni f icant ly
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Practice Values

Professional
Oppor tun i ty

(N =  63_80)

Lifestyle

(N =  62-79)

Service

(N = 62-79\
Var iab les Mean Mean SD
Demograph ic  Var iab les

Cender

M a l e

Female

Practice Specialty

Primary Care

Spec ia l ty

Community of Origin

N e i g h b o r  l s l a n d s

O ' a h  u

Outs ide  Hawai ' i

r  0 .99

I  1 . 2 3

I  o .76

12.O4

10 .76

l l . 9 4

9 . 6 9

3 . 5  0

3 .44

3 . 6  s

3 . 5 4

3 . 7 7

3 . 7 3

2 . 1  2

] l . 4 6

i l . 4 8

I 1 . 2 5

I 1 . 3 6

I  1 . 4 0

I  i . 3 5

1 1  . 7 5

3 . 6 0

3 . 2 8

3 . 5  9
3 . 7 7

3 . 2 6

3 . 8 2

2 . 2 5

9 . r  3
L 2 7

9 . 1  7

9 . 0 0

9 . 3  B

9 . 4 7

8 . r  3

2 . 3 3
r  .86

2 . 1  1
2 . 2 9

2 . 2 6

2 . 2 4

1 . 4 6
Tra in ing  loca t ion

Medical School

Hawai ' i

C o n t i n e n t a l  U . S

Residency

Hawai ' i

C o n t i n e n t a l  U . S

1 0 . 9 8

l l . 2 0

I  1 . 1 5

I  l . 0 t

3 . s 0
3 . 6 l

3 . 3  l

3 . 7 7

1 r . 5 0

I 1 . 3 6

I  t . 7 B

i l . 2 1

3 . 4 1

3 . s 0

3 . 9 1

2 . 8 6

9 . 4 2

8 . 6 8

9 . 4 5

8 . 9 2

2 . 0 2

2 . 2 3

2 . 1  6

2 .02

higher probabi l i ty  of  thei r  pract ice locat ion beinq in  a
MUAP.

Higher rates of  serv ing a MUAp were found for  physi_
c ians whose communi ty  of  or ig in was O,ahu (as comparec
to  t he  con t i nen ta l  U .S . )  when  o the r  demograph i c  and
tra in ing locat ion var iables were held constant .  Wi th a l l
predictor  var iables held constant ,  the pract ice value of
serv ice was the only s tat is t tca l ly  s igni f icant  predictor  of
serv ing a MUAP (Model  6) .

Discussion

An interest ing f ind ing was that  the major i ty  of  Nat ive
Hawai ian physic ians (78%) were in  pr imary care.  This
f igure was substant ia l ly  more than in the State of  Hawai , i

(57.3%) and the cont inenta l  U.S.  (33. . |%)2t .  fhe l i terature
has shown that  pr imary care physic ians are more l ike ly  to
pract ice in  rura l  areasre.  Most  MUAps in the State of
Hawai ' i  are in  rura l  areas,  many wi th h igh proport ions of
Nat ive Hawai ians.  Civen these c i rcumstances,  the f ind ing
of  55.7% of  the sample serv ing a MUAP was not  surpr is ing
and was consistent  wi th the l i terature that  unoer-repre-
sented minor i ty  physic ians provide a greater  amount  of
hea l t h  ca re  t o  med ica l l y  unde r - se rved  g roupse r0 .

Overal l ,  the resul ts  of  the present  s tudy indicated t rends
consistent  wi th the previous l i terature (e.g. ,  predictors of
pract ice locat ion in  a MUAP and serv ing a MUAp, inc luded
rura l  or ig ins,  male gender,  & pr imary care)r6, re.  However,
counter  to the previous l i terature was the f ind ing that  a
higher  percentage of  physic ians whose res idency t ra in ing

Practice Location Serv ing  a  MUAP
Prac t ice  Va lues M U A P

Mean (S4 M

Non-MUAP

Mean (54 M

Yes

Mean (5D, M

N o

Mean (5D, M
P rofess io na I op po rt u nity

Lifestyle

Service

8 . s 7  ( 2 . 3 4 ,  1 4 )
i l . 1 4 ( 3 . 1 3 ,  t 4 )

I  o .o7 (2 .O2,  1 4) ' * ' r

1 1 . 5 0  ( 3 . 5 3 ,  6 3 ) ' r "

r  r . s 5  ( 3 . s 7 ,  6 2 )
8 . 9 7  ( 2 . 0 9 , 6 2 )

r  0 .92  (3 .87 ,  43 )
1 1  . 2 9  ( 3 . s 4 ,  4 2 )
r0 .26  ( t  . 54 ,  43 ) "

r  r . 2 6  ( 3 . 0 0 ,  3 s )
r  r  . 6 0  ( 3 . 1 6 ,  3 s )
7 .88  (2 .0 r  ,  34)

"  T rend (p< ' l0 )
" "  S ta t i s t i ca l l y  s ign i f i can t  (p< .05)
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Practice Location in a MUAP

Model  I  Mode l  2  Mode l  3

OR (a)  OR (p)  OR (

0 . 2 5  O . t B  0 . l B

( r . 4 r )  ( r . 6 9 )  ( r . 7 0 )

I6 .68 ' *  124.90 ' -  832.24"

( 2 . 8 r  )  ( 4 . 8 3 )  6 . 7 2 )

2 . 4 3  4 . 3 4  I  I  . l  3

( 0 . 8 9 )  ( 1 . 4 7 )  ( 2 . 4 1 )

Serv ing  a  MUAP

Model  4  Mode l  5 Mode l  6

Var iables

Demograph ic  Var iab les

C e n d e r

(0 :male ,  l : female)

Prac t ice  Spec ia l ty

(0=spec ia l i s t ,  1  =pp imary  care)

C o m m u n i t y  o f  O r i g i n

( O : O ' a h u ,  I  = n e i g h b o r  i s l a n d s ,
2=outs ide  Hawai ' i )

T ra in ing  Locat ion

Medica l  Schoo l

(0 :Hawai ' i ,  I  =cont inenta l  U .S. )

R e s i d e n c y

(0=Hawai ' i ,  I  : con t inenta l  U .S. )

Prac t ice  Va lues

Pro fess iona l  oppor tun i ty

L i fes ty le

Se rvice

( -2 )  Log L ike l ihood

M o d e l  c h i  s q u a r e

Pse udo- R'r

Note :  OR:  odds  ra t io ;  0  
=  log is t i c  regress ion  s lope coef f i c ien t .

"p  <  .05  ' , , ,p  <  .O l ;  ' * ,= , .p  <  .001.
+Formula  fo r  Pseudo-R '  =  mode l  ch i  square  /  ( -z )Log L ike l ihood

O RO ROR

2 . 6 3

(0 .97)

4 . 5 0

( r . s r )

3 . r  9
( r . r  6 )
24.69"

( 3 . 2 r )

]  9 l

(0 .6s )

0 . 2 6
(  I  . 3 3 )

0 . 2 7 "
( - r . 3 2 )

s 9 . 0 3
7 . 6 8

0 . r  3 0

1 . 7 4

(0. s s)
0 .2  0

(  r  .64)

0.2 5 ' ,
(  I  . 3 8 )

1 . 0 5

(0.0 s)
0 . 2 3

(  I  .49)

0 . 3 4
(  I  .09)

0 . 5  5

( 0 . s 9 )

0 .83
(-0. r  9)

l . r  3
(0 .1  2 )

0 .87
( -0 .1  4 )

Z . / f )

( r . 0 2 )

s 9 . 0 3
30.40" " "
0 . 5 r  5

0 . 6 6

( 0 . 4 r )

0 . 5  2
( -0 .66)

s 9 . 0 3
9 . 1  4

0 . r  5 5

0 . 7 4

( 0 . 3 r )

0 . 9 7

(  0 . 0 3 )

1 . 5 3

0.42)

46.64 46.64 46.64

6 . 6 7  1 0 . 5 0  1 9 . 4 7 "

0 . 1 4 3  0 . 2 2 5  0 . 4 1 7

occurred on the cont inenta l  U.S.  was in MUAP pract ice

locat ions as compared to the percentage of  physic ians

whose  res idency  t ra in ing  occu r red  i n  Hawa i ' i .  Two
possib le explanat ions can be suggested.  F i rs t ,  res idency
graduates f rom the cont inenta l  U.S.  may actual ly  desi re,
in t r ins ica l ly ,  to  work in  MUAPs.  Second,  res idency gradu-

ates f rom the cont inenta l  U.S.  may not  have the in forma-
t ion and contacts that  those who completed res idency in
Hawai ' i  do,  and therefore,  accept  posi t ions perceived to
be " less desi rable"  (e.9. ,  rura l  locat ion,  lower salary) .

A general ly  h igher  pract ice value of  professional  oppor-
tuni ty  was noted for  physic ians pract ic ing in  non-MUAP as
opposed to those pract ic ing in  a MUAP. However,  a
higher  pract ice value of  serv ice was found for  those
serv ing a MUAP as compared to those serv ing a non-
MUAP. In addi t ion,  the compar ison of  the s ix  models in  the
predict ion of  pract ice locat ion in  a MUAP and serv ing a

MUAP revealed that  pract ice values added substant ia l ly
to the cumulat ive model .

Non-MUAP areas are of ten character ized by support

f rom col leagues and large teaching hospi ta ls / inst i tu t ions
wi th opportuni t ies for  professional  and educat ional  growth,

research,  and teaching.  These i tems make up the factor

of  professional  opportuni ty  and are features that  are not

readi ly  avai lable in  MUAP areas,  of ten rura l ,  in  the State of

Hawai ' i .  Lack of  professional  opportuni ty  may resul t  in
professional  iso lat ion that  d iscourages pract ice in  rura l

areas2T and may ref lect  a conscious decis ion on the par t

of  some physic ians to pract ice in  areas where profes-

s ional  opportuni t ies are avai lable or  readi ly  accessib le.

Professional  opportuni ty  was less important  for  those

who worked in a MUAP. This f ind ing has several  impl ica-

t i ons :  ( l )  phys i c i ans  who  work  i n  MUAPs  may  assume o r
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understand that  professional  opportuni t ies are not  readi lv
avai lable when enter ing work in  a MUAp; (2)  physic ians
who are in terested in  professional  opportuni t ies may
make conscious decis ions to pract ice near tnose oppor-
tuni t ies;  and/or  (3)  for  MUAP physic ians,  professional
opportuni ty  may be a secondary considerat ion to other
factors,  such as serv ice.  Adding open-ended quest ions
regarding what  is  important  in  select ing a pract ice loca-
t i on  and  hav ing  focus -g roup  d i scuss ions  w i th  phys i c i ans
pract ic ing in  a MUAP may e luc idate why professional
opportuni ty  was not  as important  to  physic ians serv ing in
MUAPS.

Based on pr ior  s tat is t ics,  of  the Nat ive Hawai ian physi -
c ians pract ic ing in  the State of  Hawai ' i ,  75%were t ra ined
at  the John A.  Burns School  of  Medic ine (JABSOM) of  the
Univers i ty  of  Hawai ' i  a t  Manoa,  the onlv accredi ted U.S.
medical  school  in  the Paci f ic  located in  Honolu lu,  Hawai , i
on the ls land of  O'ahu.  Despi te the h igh percentage of
med ica l  doc ro rs  t r a i ned  by  JABSOM and  desp i t e  t he
promis ing resul ts  of  the present  s tudy (e.g. ,  the major i ty
of  Nat ive Hawai ian physic ians surveyed serve in  MUAps),
the changing heal th marketp lace ( i .e . ,  the move f rom
pr ivate pract ice to pract ice in  a heal th maintenance
organizat ion)  may cont inual ly  sh i f t  the physic ian workforce
into areas wi th large hospi ta ls  and medical  centers2E2e.
This is  par t icu lar ly  t roubl ing in  that  there is  a lack of  publ ic
t ransportat ion on the neighbor is lands,  making access to
medical  fac i l i t ies d i f f icu l t  for  some. Fur ther ,  some servtces
are only avai lable in  urban Honolu lu,  forc ing pat ients on
the neighbor is lands to pay for  in ter- is land t ravel ,  ground
transportat ion,  and lodging.  Even on O'ahu,  those in rura l
areas have to t ravel  near ly  twice the d is tance of  those in
urban areas to medical  fac i l i t iesr0.  How l ike ly  are pat ients
to t ravel? For  the e lder ly ,  the far ther  theV are f rom medical
serv ices,  the less l ike ly  they are to access carer .

Another  re lated issue is  that  of  the pat lent ,s  preference
for  a physic ian of  s imi lar  ancestry .  The nat ional  l i terature
suggests that  pat ients prefer  a physic ian of  thei r  own
e thn i c  backg round ,  t hough  th i s  f i nd ing  has  no t  ye t  been
tested in  the Nat ive Hawai ian populat ionar0.  l f  Nat ive
Hawai ian pat ients prefer  a physic ian of  thei r  own cul tura l
background,  thei r  search wi l l  be d i f f icu l t .  Despi te the
posi t ive resul ts  noted previously ,  Nat ive Hawai ian physi -
c ians make up only approximatelv  5% of  the M.D.s in  the
State of  Hawai ' i ,  whi le  the Nat ive Hawai ian populat ion in
the State of  Hawai ' i  is  roughly 20%32. Current ly ,  Nat ive
Hawai ian physic ians have not  achieved par i ty  in  Hawai ' i22
nor have physic ians f rom other  ethnic  minor i t ies in  the
U.S.33.  In  an ef for t  to  prov ide cul tura l ly  competent  care,
there is  a nat ionwide cal l  for  a physic ian workforce that
represents the populat ion3a.

Limitations

A few caut ions are noteworthy in  l ight  of  the l imi tat ions
of  the present  s tudy.  Only physic ians of  Nat ive Hawai ian
ancestry  were surveyed;  therefore,  a compar ison to an-
other  group of  physic ians cannot  be made in the present
s tudy  and  the  f i nd ings  canno t  be  gene ra l i zed  to  a l l  o f  t he
physic ians in  Hawai ' i .  Wi th the re lat ive ly  smal l  sample s ize
(n = 82) ,  there may not  have been enough stat is t ica l
power to reveal  d i f ferences and associat ions wi th in the
populat ion.  The dependent  var iable of  pract ice locat ion
was def ined d ichotomously (MUAP vs.  non-MUAp) and
informat ion on rura l  and urban character is t ics was not
extrapolated.  Perhaps the most  l imi t ing was the use of
the r ig id federal  def in i t ion of  a medical ly  underserveo area
or populat ion.  These areas were def ined only by geo
graphic locat ion and were matched by z ip code to the
physic ian 's  pr imary pract ice locat ion.  These locat ions d id
not  inc lude many non-federal ly  designated areas that
c lea r l y  have  med ica l  need .  I n  add i t i on ,  t h i s  na r row
def in i t ion d id not  account  for  ( l  )  physic ians '  other  work
and volunteer  locat ions and (2)  physic ians in  non-MUAps
who t reated pat ients who t raveled f rom MUAps or  other-
wise underserved areas.

Conclusion

The present  s tudy found that  a large percentage (78. j%\
of  Nat ive Hawai ian physic ians specia l ized in  pr imary care
and the major i ty  (55.7%) served MUAps.  In addi t ion,
several  factors were associated wi th geographic pract ice
locat ion and serv ing a MUAP; a large por t ion of  the
var iance in pract ice locat ion and serv ing a MUAp was
exp la ined  w i th  t he  cu r ren t  mode ls  t ha t  i nc luded  demo
graphic character is t ics,  t ra in ing locat ion,  and pract ice
va lues .  Th rough  admiss ions  c r i t e r i a  and  spec ia l  p rog rams ,
medical  schools have the abi l i ty  to  p lay a key ro le in
specia l ty  choice and geographic locat ion of  thei r  s tu-
dents.  In  the future,  other  factors re lated to pract ice
should be invest igated,  inc luding reasons why physic ians
chose thei r  current  pract ice locat ion,  and why physic ians
feel  they are serv ing a medical ly  underserved area andlor
popu  l a t i on .
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