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Physician Practice Volume and
Alternative Surgical Treatment
for Breast Cancer in Florida

Stephen L. Luther and James Studnicki
Object ive. T o det ermin e wh et h er surgeon  procedure volume is relat ed t o t h e select ion  of  a
surgical opt ion  ( mast ect omy versus breast -con servin g surgery)  f or breast  can cer t reat men t .
St udy  Set t ing/St udy  Design. Secon dary dat a sources were used t o st udy surgical procedures
perf ormed for female breast  can cer in  Florida durin g th e years 1997–98  in  a ret rospect ive
populat ion -based an alysis.
Dat a Ext ract ion. Surgical procedures for female breast  can cer in  Florida were iden t if ied
durin g 1997 an d 1998 (N = 28,380)  by combin in g dat a f rom th e Florida Acut e Hospit al
an d Sh ort -t erm Psych iat ric In pat ien t  Dat a Collect ion  an d th e Ambulat ory Out pat ien t  Dat a
Collect ion . A tot al of  1,320 ph ysician s wh o provided breast  surgical procedures in  Florida
durin g t h e t wo-year st udy period were iden t if ied.
Principal Findings. A f t er con t rollin g for select ed pat ien t  an d ph ysician  ch aract erist ics, th e
lowest  volume surgeon s were nearly twice as likely to perf orm mast ect omies rat h er th an 
breast -con servin g surgery compared wit h  t h e h igh est  volume group. Pat ien t s wit h  M edicaid
as an  in surer were also nearly twice as likely to receive mast ect omies. Pat ien t  demograph ic
f act ors such  as age, wh ile st at ist ically sign if ican t , were sh own  to be far less predict ive of  pro-
cedure ch oice. Fort y-t wo percen t  of  th e ph ysician s perf ormed fewer th an  two surgeries on 
average per year.
Conclusions. Pat ien t s treat ed by lower volume ph ysician s have a great er likelih ood of  re-
ceivin g mast ect omies t h an  do t h ose pat ien t s t reat ed by h igh er volume ph ysician s.

Key  W ords. Breast  can cer, breast -con servin g surgery, surgical pract ice volume

INTRODUCTION

Since f irst  being d escribed  more t han 20 years ago ( L u f t , Bu nker, and  E nt hoven
1979)  t he associat ion bet ween higher volu mes of  su rgery and  imp roved  su rgical
ou t comes has been wid ely d ocu ment ed  ( Begg et  al. 1998; H annan, Kilbu rn, Ber- 
nard , et  al. 1991; P ot osky and  Warren 1999) . O u t come measu res st u d ied  inclu d e
in- hosp it al mort alit y, 30- d ay mort alit y, long- t erm su rvival, comp licat ion rat es, hos- 
p it al lengt h of  st ay, and  cost  of  care, as well as clinical p rocess ou t comes su ch as
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t he u se of  sp ecif ic p roced u res. Most  of  t hese st u d ies f ocu s on t he relat ionship 
bet ween hosp it al volu me and  ou t comes, whereas f ewer invest igat e relat ionship s
bet ween ind ivid u al p hysician volu me and  ou t comes.

Breast  cancer is t he most  common cancer in women in t he Unit ed  St at es,
accou nt ing f or an est imat ed  175,000 new cases in 1999. While t reat ment  f or
breast  cancer may inclu d e mu lt ip le mod alit ies ( su rgery, rad iat ion t herap y, che- 
mot herap y) , t he vast  majorit y of  p at ient s receive some f orm of  su rgical p roced u re
( American Cancer Societ y 2000) . H owever, t here have been relat ively f ew st u d ies
ap p lying t rad it ional ou t come measu res t o t he st u d y of  breast  cancer su rgery vol- 
u me. Two st u d ies f rom t he Unit ed  Kingd om have been rep ort ed . Sainsbu ry, H a- 
ward , Rid er, et  al. ( 1995)  rep ort ed  imp roved  f ive- year su rvival among p at ient s of 
su rgeons t reat ing 30 or more breast  cancer p at ient s p er year versu s t hose t reat ing
f ewer t han 30 cases p er year. G illis and  H ole ( 1996)  d escribed  imp roved  f ive- year
su rvival f or p at ient s t reat ed  by sp ecialist s ( su rgeons emp hasizing t reat ment  of 
breast  cancer in t heir p ract ice)  comp ared  wit h t hose t reat ed  by nonsp ecialist s
af t er ad ju st ing f or p at ient  age, socioeconomic st at u s, t u mor size, and  nod al in- 
volvement .

O u t come st u d ies f rom t he Unit ed  St at es have f ocu sed  on t he relat ionship 
bet ween hosp it al volu me and  breast  cancer su rgery. Two large st u d ies have been
rep ort ed . The f irst  st u d y, of  5,892 whit e women t reat ed  bet ween 1984 and  1990
in Sou t hern Calif ornia hosp it als, f ou nd  t hat  t he highest  f ive- year su rvival rat es,
regard less of  met hod  of  su rgery, were f ou nd  in t he large commu nit y hosp it als
( L ee- F eld st ein, Ant on- Cu lver, and  F eld st ein 1994) . In anot her st u d y Roohan,
Bickell, Bap t ize, et  al. ( 1997)  linked  hosp it al d ischarge d at a wit h d at a f rom a re- 
gional t u mor regist ry over a f ive- year p eriod  t o inclu d e nearly 50,000 p at ient s
hosp it alized  at  266 hosp it als. Af t er ad ju st ing f or covariat es, being t reat ed  at 
higher volu me hosp it als was associat ed  wit h a 19 p ercent  t o 60 p ercent  imp rove- 
ment  in su rvival.

More commonly researchers have st u d ied  t he increasing u se of  breast - 
conserving su rgery ( BCS)  as a p rocess ou t come ind icat ing qu alit y su rgical care in

———

T hi s  s tu d y was  s u p p or ted  by the U ni ver s i ty of S ou th F l or i d a Center  for  Heal th Ou tcomes  R es ear ch.

A d d r es s  cor r es p ond ence to Step hen L. Lu ther , Ph.D ., Res ear ch As s i s tant Pr ofes s or , Center  for  Heal th
Ou tcomes  Res ear ch, Uni ver s i ty of S ou th Fl or i d a Heal th Sci ences  Center , 13 2 0 1  Br u ce B. Downs  Bou l e- 
var d , MD C 56 , Tamp a, FL  33 6 1 2 . James  Stu d ni ck i , Sc.D ., is  Pr ofes s or  and  Di r ector , Center  for  Heal th
Ou tcomes  Res ear ch, Uni ver s i ty of Sou th Fl or i d a Heal th Sci ences  Center . Thi s  ar ti cl e, su bmi tted  to
H ealt h Servi c es Researc h on A u g u s t 1 , 2 0 0 1 , was  r evi s ed  and  accep ted  for  p u bl i cati on on October  2 3 , 2 0 0 1 .



168––HSR: Health Services Research 36:6, Part II (December 2001)

breast  cancer. In 1990 t he Nat ional Inst it u t es of  H ealt h ( NIH )  convened  a con- 
sensu s conf erence t o evalu at e, among ot her t reat ment  issu es, t he available scien- 
t if ic inf ormat ion abou t  t he saf et y and  ef f icacy of  BCS. This conf erence id ent if ied 
BCS as t he p ref erable met hod  of  p rimary t herap y f or women wit h st age I and  II
breast  cancer becau se it  p rovid es su rvival rat es equ ivalent  t o mast ect omy while
p reserving t he breast . The conf erees conclu d ed  t hat  while some women have
clinical crit eria t hat  make BCS inap p rop riat e, t he p roced u res were ind icat ed  in
t he majorit y of  st age I and  II p at ient s ( NIH  Consensu s Conf erence 1991) .

The u se of  BC S increased  st ead ily  t hrou ghou t  t he Unit ed  St a t es f rom  1990 
t o 1995, alt h ou gh t he r at e o f  gro wt h w as f o u nd  t o var y acr oss r egion s and  by
st a ge of  d isease, wit h rat es  of  u t iliz at ion  f or women  wit h  st ag e II d isea se lo wer
t ha n f or  t hos e wit h st a ge I d isea se ( L azovi ch, S olomo n, Th omas, et  a l. 19 99) .
St u d ies have shown  grea t er u se of  BCS t o be asso ciat ed  wit h hos p it al  char act er is- 
t ics su ch as t each ing a f f ili at ion , lar ger s ize, on- si t e ra d iat i on t h erap y  f aci lit ies,
and  u rba n locat io n.

There has also been an increasing t end ency t o p rovid e su rgery f or breast 
cancer in t he ambu lat ory care set t ing. St u d ies have shown t hat  breast  su rgery can
be su ccessf u lly cond u ct ed  in t he ambu lat ory care set t ing ( Coad y, Benson, and 
H art ley 1993; Tan and  G u ent her 1997) . It  has been f u rt her d emonst rat ed  t hat 
clinical and  p sychologic ou t comes f or ambu lat ory su rgery are similar t o or bet t er
t han t hose exp erienced  by hosp it alized  p at ient s ( Margolese and  L asry 2000) .

The object ive of  t his st u d y was t heref ore t o d et ermine whet her t he su rgical
caseload  volu me of  t he ind ivid u al p hysician was consist ent ly associat ed  in some
way wit h t he t yp e of  su rgical p roced u re p rovid ed  ( i.e., mast ect omy vs. BCS) . The
st u d y p op u lat ion of  su rgical p roced u res inclu d ed  merged  inp at ient  and  ou t p a- 
t ient  d at a, p rovid ing f or t he f irst  t ime a u niqu e d escrip t ion of  t he relat ionship 
among ind ivid u al su rgeon volu me, su rgical p roced u re, and  sit e of  su rgery.

METHODS

Data Sources and Synthesis

The cu rrent  st u d y cap it alizes on t he recent  availabilit y of  ambu lat ory care d at a f or
su rgical p roced u res in F lorid a by combining inf ormat ion f rom t he inp at ient  and 
ou t p at ient  set t ings f or breast  cancer. Su rgical p roced u res f or f emale breast  can- 
cer in F lorid a were id ent if ied  d u ring 1997 and  1998 ( N  = 28,380)  by combining
d at a f rom t he F lorid a Acu t e H osp it al and  Short - t erm P sychiat ric Inp at ient  D at a
Collect ion and  t he Ambu lat ory O u t p at ient  D at a Collect ion. H osp it als and  ambu - 
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lat ory su rgical f acilit ies in t he st at e of  F lorid a are requ ired  by law t o su bmit  d at a
on all d ischarges t o t he F lorid a Agency f or H ealt h Care Ad minist rat ion, where
t he d at a are verif ied  and  combined  int o d at a f ile inp at ient  and  ambu lat ory care
f iles. While no p at ient  id ent if iers are inclu d ed  in t hese f iles, each record  has a
u niqu e id ent if ier f or op erat ing p hysician and  f acilit y.

All record s inclu d ing t he d iagnosis cod es f or p rimary breast  cancer ( Int er- 
nat ional Classif icat ion of  D iseases, Nint h Revision, Clinical Mod if icat ions [ ICD - 9- 
CM]  d iagnosis cod es 174.0–174.9, 196.3, 198.81, and  233.0)  were id ent if ied . Next ,
cases wit h su rgical p roced u res were id ent if ied  f or t he f inal d at aset . All cases wit h
ICD - 9- CM p roced u re cod es 85.20 t o 85.23 and  85.41 t o 85.48 were inclu d ed  f rom
t he inp at ient  d at a, while all cases wit h cu rrent  p roced u ral t erminology ( CP T) 
cod es 19120, 19125, 19126, 19160, 19162, 19180, 19182, 19200, 19220, and  19240
were inclu d ed  f rom t he ou t p at ient  d at a.

A t ot al of  1,320 p hysicians who p rovid ed  breast  su rgical p roced u res in F lor- 
id a d u ring t he t wo- year st u d y p eriod  were id ent if ied . P hysicians were rank or- 
d ered  accord ing t o t heir t ot al volu me of  su rgical p ract ice ( p hysician p erf orming
t he lowest  nu mber of  p roced u res t o t he p hysician p erf orming t he highest  nu m- 
ber of  p roced u res)  and  t hen classif ied  int o volu me cat egories f or t he p u rp ose of 
t his analysis. As t he f irst  st ep , t he p hysicians were p laced  int o f ive grou p s by id ent i- 
f ying cu t  p oint s at  t he 20t h, 40t h, 60t h, and  80t h p ercent iles ( qu int iles) . H owever,
becau se t he d ist ribu t ion of  p hysician volu me was L  shap ed , wit h t he mod al valu e
of  one case p er p hysician and  a highly p osit ively skewed  d ist ribu t ion, t he f if t h
grou p  was sp lit  at  t he 90t h p ercent ile, resu lt ing in six cat egories. The volu me
cat egories inclu d ed  “single case” ( one case) , “very low volu me” ( t wo t o six cases) ,
“low volu me” ( seven t o 17 cases) , “med iu m volu me” ( 18 t o 35 cases) , “high vol- 
u me” ( 36 t o 52 cases) , and  “very high volu me” ( 53 t o 435 cases)  d u ring t he t wo- 
year p eriod . F u rt her inf ormat ion abou t  t he volu me grou p s is p rovid ed  in Table 1.

D emograp hic inf ormat ion on t he p hysicians in t he st u d y was abst ract ed 
f rom t he American Med ical Associat ion’s D irect ory of  P hysicians in t he Unit ed 
St at es. Variables available f or 75 p ercent  or more of  t he p hysicians in t he st u d y
inclu d ed  years in p ract ice ( est imat ed  by calcu lat ing t he lengt h of  t ime since
grad u at ion f rom med ical school) , self -rep ort ed  board  cert if icat ion st at u s, and 
whet her t he p hysician had  grad u at ed  f rom a med ical school ou t sid e of  t he
Unit ed  St at es or Canad a. The majorit y ( 60–75 p ercent )  of  t he missing d emo- 
grap hic valu es occu rred  f or p hysicians f rom t he t wo lowest  volu me grou p s.

P at ient  d emograp hic inf ormat ion was available f or 97 p ercent  or more of 
t he cases. D emograp hic d at a f or t he p at ient s inclu d ed  age, race ( collap sed  t o
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Table 1:–– D escrip t ion of  P hysician Volu me Cat egories, 1997–98*

Single Very Very
Case Low Low Medium High High

(n = 312) (n = 246) (n = 258) (n = 245) (n = 127) (n = 131)

Cumulative 24 42 62 80 90 100
–percentile rank†

Total cases–N (%) 312 (1) 873 (3) 3,107 (11) 6,266 (22) 5,532 (20) 12,290 (43)
Range of cases NA 2–6 7–17 18–35 36–52 53–435
Median NA 4 13 27 44 191
Mean 1 4 12 26 44 94
Annualized mean 1 2 6 13 22 47

*Rounded to nearest whole number.
†Cut points for groups made at nearest whole number.

whit e vs. nonwhit e) , p ayer t yp e ( collap sed  t o commercial insu rance, Med icare,
Med icaid , and  ot her) , and  p ercent  p op u lat ion living in a ru ral set t ing ( p ercent 
ru ralit y) . Ru ralit y was d ef ined  as t he p ercent age of  t he p op u lat ion in a cou nt y
t hat  lived  ou t sid e of  an u rbanized  area ( p op u lat ion of  at  least  2,500) .

Data Analysis

F irst , a series of  u nad ju st ed  bivariat e analyses was cond u ct ed  t o comp are volu me
cat egories wit h p hysician and  p at ient  d emograp hic charact erist ics. Next , t he su r- 
gical p roced u re p rovid ed  by t he p hysicians ( mast ect omy/ BCS)  by sit e of  t reat - 
ment  ( inp at ient / ambu lat ory care)  was comp ared  across t he volu me cat egories.
Chi- squ are t est s f or d if f erences in p rop ort ions were u sed  t o comp are cat egoric
d ep end ent  variables, while one- way analysis of  variance ( ANO VA)  was emp loyed 
t o t est  f or d if f erence in cont inu ou s d ep end ent  variables. Convent ional nominal
levels f or alp ha ( p ≤ .05)  were ad ju st ed  u sing t he mod if ied  Bonf erroni ap p roach
t o ad ju st  f or p ot ent ial inf lat ion of  exp eriment - wise alp ha becau se of  mu lt ip le st a- 
t ist ical inf erences ( H olland  and  Cop enhaver 1988) . Signif icant  ANO VA were
f ollowed  wit h p airwise t- t est s, also ad ju st ed  f or mu lt ip le comp arisons. F inally, a
mu lt ivariat e ( logit  link)  mod el emp loying generalized  est imat ing equ at ions
( G E E )  was d evelop ed , wit h t he u se of  mast ect omy t reat ed  as t he d ep end ent  vari- 
able and  t he volu me cat egories and  d emograp hic variables as exp lanat ory vari- 
ables. G E E  cont rols f or nonind ep end ence among p at ient s t reat ed  by ind ivid u al
p hysicians and  p rovid es f or ef f icient  est imat es of  t he coef f icient s and  imp roved 



Physician Practice Volume and Surgical Treatment––171

st and ard  error est imat es wit h clu st ered  d at a ( D iggle, L iang, and  Zeger 1994) . All
d at a analyses were cond u ct ed  u sing SAS sof t ware ( SAS Inst it u t e, Inc.)  version 8.1.

RESULTS

Demographics

Table 2 d escribes t he resu lts of  t he demograp hic analysis. The p ercent age of  phy-
sicians who were board  cert if ied  increased  across t he volume cat egories f rom 79
p ercent  f or single case p hysicians t o 98 p ercent f or very high volu me p hysicians.
This relat ionship  was st at ist ically signif icant : χ2 ( 5, n = 988)  = 29.2, p < .001. Very
low volume p hysicians were most  likely t o have grad u at ed  f rom f oreign med ical
schools ( 41 percent ) , whereas very high volu me physicians were least likely t o have
grad u at ed  f rom a med ical school out sid e of  the Unit ed  St at es or Canada ( 14 p er-
cent ) . Dif f erences in prop ort ions of  physicians grad uat ing f rom med ical school
ou tsid e of  t he Unit ed  St at es or Canad a were st atist ically signif icant : χ2 ( 5, n =
1,031)  = 23.9, p < .001. Mean years in p ractice for t he volu me cat egories ranged 
f rom 22 for very high volu me p hysicians t o 25 years f or very low volu me p hysicians.
These d if f erences were not  st at ist ically signif icant : F ( 5, n = 1,025)  = 1.45, p = .20.

Table 2 also d escribes t he p at ient  d emograp hic variables by p hysician vol- 
u me cat egory. Mean p at ient  age ranged  bet ween 62 ( st and ard  d eviat ion [ s.d .]  =
15)  and  64 ( s.d . = 14)  years. There was a st at ist ically signif icant  d if f erence f or
mean age bet ween volu me cat egories based  on one- way ANO VA: F ( 5, n = 28,373) 
= 15.33, p < .001. P ost  hoc comp arisons of  grou p  means f ou nd  t hat  p at ient s
t reat ed  by p hysicians in t he single case, very low, and  very high volu me grou p s
were signif icant ly you nger t han p at ient s t reat ed  by p hysicians in t he low, med iu m,
and  high volu me grou p s, alt hou gh t he act u al d if f erences in years was very small: t
( 28,373)  > 2.94, p < .05. Mean valu es f or ru ralit y of  t he cou nt y in which t he p a- 
t ient  lived  ranged  f rom 14 ( s.d . = 19)  f or t he very high volu me grou p  t o 21 ( s.d . =
24)  f or t he low volu me grou p . There was also a st at ist ically signif icant  d if f erence
bet ween volu me cat egories based  on one- way ANO VA—F ( 5, n = 28,380)  = 84.16,
p < .001—based  on level of  ru ralit y. P ost  hoc comp arisons f ou nd  t hat  p at ient s
t reat ed  by p hysicians in t he low volu me grou p  had  higher mean ru ralit y scores
t han all of  t he ot her grou p s; p at ient s t reat ed  by p hysicians in t he very low and 
med iu m volu me grou p s had  higher mean ru ralit y scores t han p at ient s t reat ed  by
t he high and  very high volu me grou p s: t ( 27,853)  > 2.94, p < .05. The p ercent age
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Table 2:–– P hysician and  P at ient  D emograp hic Variables
by Volu me Cat egories*

Single Very Very
Case Low Low Medium High High

Patient Characteristics
Agea–mean 63 (14) 62 (15) 64 (14) 64 (14) 64 (14) 63 (14)
–(standard deviation)
Raceb (%)
–White 82 81 85 86 89 89
–Nonwhite 17 19 15 14 11 11
Ruralityc–mean 15 (21) 17 (23) 21 (24) 18 (22) 14 (17) 14 (14)
–(standard deviation)
Payerb (%)
–Commercial 45 41 38 41 45 46
–Medicare 38 40 50 48 48 44
–Medicaid 5 7 4 3 2 2
–Other 12 12 8 8 6 8
Physician Characteristics
Board certifiedd (%) 79 80 83 88 91 98
Foreign medical 30 41 32 31 32 14
–graduatee (%)
Years in practiced– 23 (11) 25 (11) 24 (11) 24 (10) 24 (8) 22 (8)
–mean (standard deviation)

*R ou nd ed  to near es t whol e nu mber .
a S i ng l e cas e (n =  3 1 1 ), ver y l ow vol u me (n =  8 7 3 ), l ow vol u me (n =  3 ,1 0 7 ), med i u m vol u me (n = 
6 ,2 6 6 ), hi g h vol u me (n =  5 ,5 3 2 ), ver y hi g h vol u me (n =  1 2 ,2 9 0 ).
bS i ng l e cas e (n =  3 1 2 ), ver y l ow vol u me (n =  8 7 3 ), l ow vol u me (n =  3 ,1 0 7 ), med i u m vol u me (n = 
6 ,2 6 6 ), hi g h vol u me (n =  5 ,5 3 2 ), ver y hi g h vol u me (n =  1 2 ,2 9 0 ).
cS i ng l e cas e (n =  3 0 4 ), ver y l ow vol u me (n =  8 5 9 ), l ow vol u me (n =  3 ,0 6 2 ), med i u m vol u me (n = 
6 ,1 5 9 ) hi g h vol u me (n =  5 ,4 4 5 ), ver y hi g h vol u me (n =  1 2 ,0 3 0 ).
d S i ng l e cas e (n =  1 8 4 ), ver y l ow vol u me (n =  1 7 0 ), l ow vol u me (n =  2 0 6 ), med i u m vol u me (n = 
2 0 9 ), hi g h vol u me (n =  1 1 2 ), ver y hi g h vol u me (n =  1 0 7 ).
eS i ng l e cas e (n =  1 8 8 ), ver y l ow vol u me (n =  1 7 6 ), l ow vol u me (n =  2 1 7 ), med i u m vol u me (n = 
2 1 5 ), hi g h vol u me (n =  1 1 6 ), ver y s i ng l e hi g h vol u me (n =  1 1 9 ).

of  p at ient s who were nonwhit e was f ou nd  t o be highest  in t he very low volu me
( 19 p ercent )  and  single case ( 18 p ercent )  grou p s and  lowest  in t he high volu me
( 11 p ercent )  and  very high volu me ( 11 p ercent )  grou p s. This relat ionship  was
st at ist ically signif icant : χ2 ( 5, n = 28,380)  = 102.85, p < .0001. F inally, t he p ercent - 
age of  p at ient s rep ort ing Med icaid  as t heir p rimary p ayer sou rce was f ou nd  t o be
highest  in t he very low volu me ( 7 p ercent )  and  single case ( 5 p ercent )  grou p s
and  lowest  in t he high volu me ( 2 p ercent )  and  very high volu me ( 2 p ercent ) 
grou p s. D if f erences in p ayer t yp e among volu me grou p s were st at ist ically signif i- 
cant : χ2 ( 15, n = 28,380)  = 102.85, p < .001.
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Practice Volume, Type of Surgery, and Location of Practice

Table 3 d escribes t he typ e of  su rgery ( mastect omy/ BCS)  p erf ormed  by t he loca-
t ion of  t he su rgery ( inp at ient / ambu latory care)  across t he six volu me categories. It 
is f irst imp ort ant t o not e that  the majority of  breast  su rgery in F lorid a is cu rrent ly
p erf ormed  in t he ambu lat ory care set t ing ( 63 p ercent ). Next , it is clear t hat , ind e-
p end ent  of  locat ion of  su rgery, the likelihood  of  receiving BCS increased f or p a-
t ient s treat ed  by higher volu me physicians, wit h f ewer t han 50 p ercent  of t he
p atient s in the single case and  very low volu me grou ps receiving BCS and  62 p er-
cent  of  p at ient s treat ed  by t he very high volu me group  receiving BCS. This rela-
t ionship was st at ist ically significant: χ2 ( 5, n = 28,380)  = 266.9, p < .001. H owever,
when comp aring t he u t ilizat ion of BCS/mast ect omy by locat ion of su rgery only
p atient s t reat ed  by p hysicians in t he single case grou p  were more likely t o receive
BCS in the inp at ient  set t ing ( 31 p ercent )  than were pat ient s t reat ed by physicians
in t he ot her grou ps ( range 17 p ercent  t o 20 p ercent ) : χ2 ( 5, n = 10,367)  = 38.2, p <
.001. L ocat ion of  su rgery p roced ure f or all ot her grou p s was nonsignif icant .

Table 3:–– Su rgical P roced u res ( %)  f or F emale Breast  Cancer in
F lorid a, 1997–98 by P hysician Volu me Cat egory ( N  = 28,380) *

Volume Inpatient Ambulatory Total†

Single case
–BCS (n = 151) 31‡ 72 48
–Mastectomy (n = 161) 69 28 52
Very low
–BCS (n = 410) 19 80 47
–Mastectomy (n = 463) 81 20 53
Low
–BCS (n = 1,562) 17 79 50
–Mastectomy (n = 1,545) 83 21 50
Medium
–BCS (n = 3,394) 17 80 54
–Mastectomy (n = 3,472) 83 20 46
High
–BCS (n = 3,286) 20 82 59
–Mastectomy (n = 2,246) 80 18 41
Very high
–BCS (n = 7,656) 21 81 62
–Mastectomy (n = 4,634) 79 19 38
Total 37 63 100

*Rounded to nearest whole percent.
†Chi-square test for BCS/mastectomy by volume groups p < .001.
‡Chi-square test for BCS/mastectomy by treatment setting within volume groups p < .001.
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Multivariate Analysis

To f u rt her exp lore t he relat ionship  among p hysician volu me, p hysician d emo- 
grap hics, p at ient  d emograp hics, and  choice of  su rgical p roced u re f or breast  can- 
cer, a mu lt ivariat e ( logit  link)  mod el emp loying G E E  was d evelop ed . P at ient  d at a
were nest ed  wit hin p hysician f or t he analysis. A d u mmy variable f or t he u se of 
mast ect omy was chosen f or t he d ep end ent  variable t o simp lif y t he int erp ret at ion
of  regression coef f icient s. D u mmy variables were also creat ed  f or each of  t he p hy- 
sician volu me cat egories, wit h t he very high volu me cat egory being omit t ed  ( u sed 
as ref erence grou p ) , and  f or t he p rimary p ayer grou p s ( Med icare and  Med icaid ,
wit h commercial insu rance as t he ref erence grou p ) , board  cert if icat ion st at u s of 
t he p hysician, and  f oreign med ical school grad u at e st at u s. P at ient  age, ru ralit y,
and  p hysician years since grad u at ion f rom med ical school were inclu d ed  in t he
mod el as cont inu ou s p red ict or variables.

None of  t he physician demograp hic variables p roved  t o be significant or to
af fect  the relat ionships among p red ictor variables in p reliminary mod els and  were
eliminated  f rom t he f inal rep ort ed  mod el. Becau se t he relat ionship  between age
and t he u se of  mast ect omy was f ound  t o be cu rvilinear, a squ ared  age variable was
also inclu d ed in the mod el. Resu lt s of t his analysis are provided  in Table 4.

P at ient s t reat ed  by single case and  very low volu me p hysicians were almost 
t wice as likely as p at ient s t reat ed  by very high volu me p hysicians t o receive a mas- 

Table 4:–– Mu lt ivariat e Mod el E mp loying G eneralized 
E st imat ing E qu at ions P red ict ing t he Use of  Mast ect omy*

Variable Odds Ratio 95% Confidence Interval p-value

Single case 1.78 1.39–2.27 < .001
Very low volume 1.79 1.48–2.18 < .001
Low volume 1.55 1.34–1.79 < .001
Medium volume 1.35 1.17–1.54 < .001
High volume 1.10 0.95–1.27 .19
Patient age 0.95 0.94–0.97 < .001
Patient age2 1.00 1.00–1.00 < .001
White race 1.12 1.02–1.25 .02
Medicare 1.17 1.08–1.26 < .001
Medicaid 1.70 1.45–1.99 < .001
Rurality 1.00 1.00–1.01 < .001

*Mod el  fi t (d evi ance =  3 7 4 1 2 .7 , n =  2 7 ,8 5 9 ).
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t ect omy. Wit h increasing volu me t he od d s of  receiving a mast ect omy lessened ,
wit h p at ient s of  low volu me p hysicians being abou t  one and  one half  t imes as
likely t o receive a mast ect omy and  t hose of  med iu m volu me p hysicians being
abou t  one and  one t hird  t imes as likely t o receive a mast ect omy. O nly f or t he
high volu me p hysician grou p  ( t hose p erf orming 36 t o 52 cases d u ring t he st u d y
p eriod )  was volu me not  f ou nd  t o be signif icant . Med icaid  p at ient s were f ou nd  t o
be more t han one and  one half  t imes as likely t o have mast ect omies as p ersons
wit h commercial insu rance, whereas t hose wit h Med icare were ap p roximat ely 20
p ercent  more likely t o receive mast ect omies. H owever, ot her p at ient  charact eris- 
t ics ( race, age, and  ru ralit y)  were less p red ict ive of  mast ect omy u se, even t hou gh
age and  ru ralit y were st at ist ically signif icant .

DISCUSSION

We f ou nd  t hat  nearly t wo- t hird s of  t he breast  su rgeries in F lorid a d u ring t he st u d y
p eriod  were p erf ormed  in t he ambu lat ory care set t ing ( n = 18,012) ; t his inclu d es
more t han one in f ive ( 22.7 p ercent , n = 3,509)  of  all mast ect omies p erf ormed .
O u r resu lt s ind icat e t hat  st u d ies of  p hysician volu me f or breast  cancer t hat  d o not 
inclu d e ambu lat ory care d at a wou ld  vast ly u nd erest imat e t he t ru e nat u re of  t he
act ivit y.

In ou r d at a BCS has become t he most  common su rgical t reat ment  f or
breast  cancer, wit h 16,459 ( 58.0 p ercent )  of  t he p roced u res cond u ct ed . This is
consist ent  wit h t he st u d y cond u ct ed  by L azovich, Solomon, Thomas, et  al. ( 1999) ,
which d emonst rat ed  t he increased  u se of  BCS among st age I and  st age II breast 
cancer p at ient s bet ween 1983 and  1995. Unf ort u nat ely t he d at a sou rces u sed  in
t he cu rrent  st u d y d id  not  inclu d e t he st age of  d isease, which makes d irect  com- 
p arisons imp ossible. H owever, becau se BCS is u sed  less of t en in lat e- st age breast 
cancers it  is likely t hat  t he u se of  BCS wou ld  be higher if  t he analysis were re- 
st rict ed  t o early- st age cancers.

It  is also imp ort ant  t o not e t hat  t he cu rrent  st u d y rep ort s d ischarge d at a and 
not  p at ient - level d at a. P hysicians may p erf orm a BCS p roced u re in one d ischarge
and  t hen p erf orm a second  p roced u re becau se of  f act ors su ch as p osit ive su rgical
margins in a second  d ischarge ( eit her BCS or mast ect omy) . We believe t his p rac- 
t ice is u ncommon wit h t he d evelop ment  of  int erop erat ive p at hology p roced u res
combined  wit h immed iat e re- excision of  p osit ive margins ( Sau t er, H of f man, O t - 
t ery, et  al. 1994) . H owever, t he cu rrent  d at a d o not  p rovid e t he abilit y t o conf irm
ou r belief s. To t he ext ent  t hat  re- excision occu rs in a second  ad mission, resu lt s in
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t he cu rrent  st u d y may d if f er f rom a p at ient - based  st u d y. P at ient - based  st u d ies
wou ld  be exp ect ed  t o f ind  lower p hysician p ract ice volu mes and  a d if f erent  rat io
of  BCS t o mast ect omy p erf ormed  d ep end ing on t he t yp e of  p roced u re t hat  is
cond u ct ed  in t he second  ad mission.

While p hysician volu me and  bot h p at ient  and  p hysician d emograp hic char- 
act erist ics were p osit ively associat ed  wit h t yp e of  su rgical p roced u re in t he bivari- 
at e analysis, only p hysician volu me and  p at ient  d emograp hic charact erist ics
remained  signif icant  in mu lt ivariat e analysis. All t hree of  t he p hysician d emo- 
grap hic charact erist ics were f ou nd  not  t o be st at ist ically signif icant  in t he mu lt i- 
variat e mod el. This might  have been d u e t o ou r limit ed  access t o p hysician
d emograp hic d at a or p ossibly t o correlat ions bet ween t he ind ep end ent  variables
inclu d ed . To invest igat e whet her t his cou ld  be t he resu lt  of  correlat ion bet ween
p hysician d emograp hic variables and  t he volu me cat egories, we t est ed  f or ( and 
f ou nd  no evid ence of )  t he p resence of  mu lt icollinearit y in t he f u ll mod el. This
gives ad d it ional su p p ort  t o t he hyp ot hesis t hat  su rgical volu me is d irect ly relat ed 
t o t he p roced u re u sed .

The p at ient  d emograp hic charact erist ics t hat  d emonst rat ed  t he st rongest 
associat ion wit h t he u se of  mast ect omy in t he mu lt ivariat e mod el were Med icaid 
f ollowed  by Med icare as a t yp e of  p ayer. While p at ient  age and  living in a more
ru ral cou nt y d emonst rat ed  st at ist ically signif icant  associat ions wit h t he u se of  mas- 
t ect omy, t he act u al d if f erences in t he mod el were very small. These resu lt s are
consist ent  wit h a nat ional st u d y by McG innis, Menck, H armon, et  al. ( 2000)  t hat 
f ou nd  breast  cancer p at ient s f rom lower income zip  cod es t o be old er, d iagnosed 
at  lat er st age of  d isease, and  less likely t o receive BCS t han p at ient s f rom higher
income zip  cod es.

It  is likely t hat  lower BCS u t ilizat ion among old er, p oorer, and  ru ral p at ient s
is a resu lt  of  a combinat ion of  f inancial, logist ic, and  p erhap s cu lt u ral f act ors. This
might  be more p revalent  in a st at e like F lorid a t hat  has a large p op u lat ion of  re- 
t irees, many of  whom live in ru ral areas, while rad iat ion t herap y f acilit ies t end  t o
be locat ed  in u rban areas. While f u rt her research regard ing t he exact  nat u re of 
t hese relat ionship s seems warrant ed , it  is imp ort ant  t o remember t hat  t he cu rrent 
st u d y f ou nd  a highly signif icant  associat ion t o p hysician volu me af t er ad ju st ing f or
a nu mber of  p at ient  d emograp hic variables.

Clearly, variables not  inclu d ed  in t his st u d y may af f ect  t he u se of  BCS. In
some cases BCS may not  be an op t ion based  on p at ient  clinical variables. The
most  imp ort ant  clinical variable t hat  may exclu d e t he u se of  BCS is t he st age of 
d isease. P at ient s wit h lat e- st age d isease are of t en not  eligible f or BCS. O t her con- 
t raind icat ions are relat ed  t o size and  locat ion of  t he t u mor, which might  lead  t o
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p oor cosmet ic ou t come wit h BCS ( Margolese 1999) . In ad d it ion, comorbid  con- 
d it ions have been shown t o be associat ed  wit h lat er st age d et ect ion of  breast  can- 
cer ( G onzalez, F errant e, Van D u rme, et  al. 2001) , which in t u rn wou ld  increase
t he likelihood  of  mast ect omy. E f f ort s t o obt ain d at a inclu d ing st age of  d isease
shou ld  be mad e.

The t wo st u d ies of  t he associat ion bet ween su rgical volu me and  breast  can- 
cer ou t come p reviou sly rep ort ed  in t he Unit ed  St at es f ocu sed  on t he associat ion
of  “hosp it al volu me” wit h mort alit y f or breast  cancer ( L ee- F eld st ein, Ant on- 
Cu lver, and  F eld st ein 1994; Roohan, Bickell, Bap t ize, et  al. 1997) . We f ocu s here
on t he associat ion bet ween p hysician p ract ice volu me f or breast  cancer and  t he
u se of  BCS as p rocess measu re of  qu alit y care.

By combining d at a f rom inp at ient  and  ambu lat ory care d at abases we in- 
clu d ed  a het erogeneou s combinat ion of  f reest and ing ( ou t p at ient  only)  and  hos- 
p it al su rgery f acilit ies ( inp at ient  and  ambu lat ory care) , some of  which p rovid e
only BCS or only mast ect omy while ot hers p rovid e bot h. A d iscu ssion of  how
breast  su rgical volu me at  t hese f acilit ies might  af f ect  t he u t ilizat ion is beyond  t he
scop e of  t he p resent  analysis. As a p reliminary analysis we have, however, calcu - 
lat ed  a t ot al f acilit y f requ ency score f or all of  t he f acilit ies in t he st u d y. The t ot al
f acilit y f requ ency score ranged  f rom one p roced u re t o 936 ( n = 254, mean =
294.9, s.d . = 236.5) . We t hen assigned  t he t ot al f acilit y f requ ency score and  a t ot al
p hysician f requ ency score t o each case and  calcu lat ed  a P earson correlat ion coef - 
f icient . The resu lt s of  t his analysis were p osit ive ( r = 0.44, n = 25,750, p < .0001) ,
ind icat ing t hat  higher volu me p hysicians were more likely t o p ract ice in higher
volu me f acilit ies.

In a recent  review by H illner, Smit h, and  D esch ( 2000)  nearly 40 p u blished 
st u d ies of  t he ef f ect  of  su rgical volu me on cancer ou t comes were id ent if ied .
Breast  cancer su rgeries, which were d escribed  as being of  “low” p eriop erat ive
su rgical risk, accou nt ed  f or relat ively f ew ou t come st u d ies. P erhap s it  is t he con- 
cep t ion of  breast  su rgery as being low risk t hat  est ablishes an environment  in
which t he majorit y of  p hysicians f eel comf ort able p erf orming a p roced u re even
t hou gh t hey only p erf orm t he p roced u re once every ot her mont h. O ver t he last 
d ecad e t he u t ilizat ion of  BCS has been seen as a p roxy f or qu alit y su rgical care f or
breast  cancer. To t he ext ent  t hat  BCS u se is a valid  measu re of  t he ap p rop riat e
t reat ment  of  breast  cancer, p at ient s t reat ed  by low volu me p hysicians are at  a
higher risk f or receiving less- t han- op t imal care.

A recent Nat ional Cancer P olicy Board  whit e p ap er on t he relat ionship  be-
t ween volu me and  ou t comes f or cancer st at es t hat volume is an imp ortant  bu t  im-
p erf ect  correlat e of  qualit y. Volu me is an easily obtained p roxy measu re f or ot her
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f act ors of  care inclu d ing p hysician skill, exp erienced  mu lt id iscip linary t eams, and
well- organized  care p rocesses. The report  su ggest s t hat  currently t he literat ure
shed s lit t le light on the stru ct ures and  p rocesses t hat  u nd erlie t his relat ionship 
( H ewit t  and  Pet it ti 2001) . Exp anding st u d ies t o includ e mult ip le ou tcome meas-
u res and combine clinical d at a wit h administ rat ive d at a ( part icu larly f or high vol-
u me p roced u res)  shou ld  be t he next  st ep . Resu lt s of  the current st u dy su ggest  t hat 
su rgical t reat ment p roced u re and  p hysician p ractice volu me f or breast  cancer
might  p rovid e an excellent  mod el f or this typ e of  st ud y. Armed  wit h t his more
comp let ed  u nderst and ing of  the relat ionship, p olicymakers wou ld be able to p ro-
vide consu mers with import ant  information in making choices f or care.
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