A Systematic Review of Studies Comparing
Myocardial Infarction Mortality for Generalists and
Specialists: Lessons for Research and Health Policy

Arthur Hartz, MD, PhD, and Paul A. James, MD

Background: Much of the research comparing specialists and generalists is from studies of patients who
had a myocardial infarction. The present study systematically examined this research.

Methods: Medline was used to search for all articles published from 1990 to 2003 that compared
cardiologists and generalists for adjusted mortality rates of patients with myocardial infarction. From
each article identified, information was abstracted on factors that could have influenced the compari-
sons.

Results: The studies consistently found that patients of generalists were at greater risk of mortality
from both cardiac and noncardiac risk factors and had higher unadjusted mortality rates. Adjusting for
risk factors decreased the differences between cardiologists and generalists. Studies that seemed to do
the best job taking into account patient differences had similar adjusted-mortality rates for the cardiol-
ogists and generalists. No studies adequately took into account reasons the patient did not have care by
a cardiologist, eg, patient preferences, severity of comorbid disease, general health status, or resource
availability.

Conclusions: Generalists and cardiologists differ substantially with respect to their patients and
practice environments. Results comparing patient outcomes by specialty are often influenced by impor-
tant patient or resource characteristics that were not taken into account. (J Am Board Fam Med 20006;

19:291-302.)

In the 1990s, managed care proponents heralded
the Medical Outcomes Study as proof that out-
comes for patients with chronic diseases cared for
by generalists were as good as care delivered by
more expensive specialists.'”? In response to these
findings, observational studies were conducted to
compare the processes and outcomes of care deliv-
ered by specialists and generalists.**

Many of these studies were conducted on pa-
tients with myocardial infarction. This condition
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was chosen for research because it has an easily
measured and important outcome, mortality, thatis
influenced by the quality of care. Some studies
found that outcomes and processes of care are often
better for cardiologists than generalists,”* but oth-
ers found no significant differences.”” Although
the authors acknowledged the limitations of obser-
vational data in principle, some concluded that spe-
cialists provide better care to cardiac patients than
generalists because of their more focused training,
knowledge, and skills.* ' If this explanation is true,
it should have important implications for the orga-
nization of the health care system.

To evaluate the evidence for the superiority of
specialist care, the present study systematically re-
viewed articles that compared cardiologists and
generalists with respect to their patient mortality
rates following a myocardial infarction. Previous
articles have not examined how details of variation
in adjustment variables and patient selection influ-
ence the comparisons of generalists and specialists.

Methods
To identify articles that compared specialists and
generalists to outcomes following a myocardial in-
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farction, we conducted a Medline search using the
MeSH term Myocardial Infarction. The search was
limited to those studies that included at least one of
the following terms in the title, abstract, or MeSH
subject heading: specialist, cardiologist, generalist,
family physician, family practitioner, primary care
physician, noncardiologist, or general internist. We
eliminated articles that were written before 1990,
did not analyze original data, included children,
were not written in English, or made no adjustment
for confounding when reporting mortality rates
comparing generalists and specialists. Only studies
of patients in the United States were reviewed be-
cause factors influencing the comparison of special-
ties probably vary by country.

To determine whether additional studies might
have been missed by our search, we reviewed all the
references in the articles located. We also discussed
this work at 2 international meetings with experts
in the field.

From each article, 2 research assistants, who
were not aware of the purpose of the study, inde-
pendently abstracted information in 5 domains that
have been suggested as important in the evaluation
of observational studies: comparability of subjects,
exposure or intervention, measurement of out-
comes (mortality), statistical analysis, and sponsor
or funding sources.'’ Although some studies com-
pared process measures relating to the management
of the patient, we found no studies that evaluated
outcomes other than mortality. Discrepancies in
the abstracted data were resolved in discussions
between the research assistants and one of the au-
thors (PJ). Taking subject factors into account is
especially important in primary care patients be-
cause of the heterogeneity of this patient group.'?
For this reason, special effort was made to abstract
information relevant to confounding that might
influence the association of outcome (mortality)
and exposure.'?

To identify potential weaknesses in study design
or analysis, we examined each article from a theo-
retical framework that included factors potentially
able to affect either the selection of health care
delivery (generalist or cardiologist) or mortality.
This framework includes the structure, process,
and outcome model that Donabedian used to de-
scribe the quality of care.'* In addition, we added
elements from Anderson’s Behavioral Model of
Health Services Use that considers environmental
factors and patient or population factors as contrib-

uting to health care service selection and out-
comes.”” A model including these factors is de-
picted in Figure 1.

Patient factors referred to in the model include
those that influence patient risk (socioeconomic
status and other demographic variables, cardiac se-
verity, and noncardiac diseases). These factors
modify the risk of a bad outcome and, therefore,
determine the best treatment and influence patient
choices about interventions. Patient factors such as
location and preferences for certain interventions
influence choices of hospital, physician, and process
of care. For example, patients far from urban cen-
ters may have delays in care and less access to
cardiologists and cardiac resource intensive hospi-
tals.'®

Hospital factors have been well documented to
contribute to mortality based on several contribu-
tors, including size of the hospital, volume of pa-
tient admissions with myocardial infarction, type of
managed care organization, teaching status, and the
presence of revascularization facilities.””>'” Physi-
cian factors such as board certification, years expe-
rience and specialty distribution may also contrib-
ute to process of care which in turn influences
outcomes.'®

The intervention, or exposure, tested in the re-
viewed studies was physician specialty. The out-
come measure used for a given specialty was the
odds ratio of mortality for this specialty compared
with cardiologists. Most studies reported the ad-
justed odds ratios comparing mortality between
cardiologists and other specialists. One study, how-
ever, reported the difference in adjusted mortality
rates between cardiologists and other specialties.
For this study’ we used a statistical method'’ to
compute the adjusted mortality rate for each spe-
cialty from the overall observed mortality rate and
the differences in mortality rate. The adjusted odds
ratios were then computed from the adjusted mor-
tality rates.

To test for heterogeneity across studies of mor-
tality rates for a given specialty, we computed a x’
test for 2 by % contingency tables. We tested the
difference between 2 odds ratios using the equation
Z = (In, — In,))/\/(SE} + SE3) where Z has a
normal distribution with mean zero and variance 1,
In; and In, are the logarithms of the 2 odds ratios,
and SE, and SE, are the standard errors of these
logarithms. Heterogeneity in odds ratios was tested
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Figure 1. Model of Factors Influencing Patient Outcomes

with the Breslow-Day test for homogeneity at the
P < .05 level.

Results

Forty-two articles were selected for review; 33 were
excluded for the following reasons: 12 were not in
the United States, 17 reported no patient mortality
results or did not report adjusted mortality rates, 3
were not original research, and one evaluated care
in the postmyocardial infarction period. The 11
remaining articles compared mortality rates for
generalists to cardiologists before and after adjust-
ing for patient risk factors. Four of these used
different components of data from the Cooperative
Cardiovascular Project.”*?! Data collected for the
systematic review are shown in Table 1.

There was variation in how physician specialty
was identified: one study used only board certified
physicians,’ one study identified the specialty as the
admitting physician,”” and some studies combined
noncardiologists into one group.®”-*'® Even when
studies identified physicians in the same way, eg,

attending physician, this can be variously deter-
mined by hospitals as admitting physician, dis-
charge physician, or physician who spent the most
time with the patient. The percentage of physicians
defined in a given way will depend on the hospitals
in the data set.

In Table 2 studies are compared for differences
between patients of cardiologists and generalists.
For most studies, differences between the general-
ists and cardiologists for a given factor suggested
that generalists’ patients were at higher risk. Other
risk factors that were not tabulated because they
were reported by a few studies, eg, the Atlas sever-
ity score”'®'*!% or the severity score based on
factors in the study entitled “Global Utilization of
Streptokinase and Tissue Plasminogen Activator for
Occluded Coronary Arteries” (GUSTO) 7?23 also
showed that the patents of the generalists were at
higher risk (see Table 3). Two articles included in our

%13 were not included in this table because

analyses
they did not show patient risk factor comparisons

between specialty groups.

http://www.jabfm.org

293

y6uAdoo Ag pa1osioid 1sanb Ag Gzoz aunr 8T uo /610 wiygel mmm//:dny woly papeojumod "900Z ABIN € U0 T6Z°€ 6T WIdel/zzTe 0T Se payslignd 1silf :paN We- preog Wy ¢


http://www.jabfm.org/

J Am Board Fam Med: first published as 10.3122/jabfm.19.3.291 on 3 May 2006. Downloaded from http://www.jabfm.org/ on 18 June 2025 by guest. Protected by copyright.

*SO[(BLIEA SOUINOA
[eadsoy ‘sajqerrea A111949s
‘f1prqrowod ‘saqerrea

orydex8oa8 ‘soryderSowa(y

‘sanjea
Busstur 10§ papn[our a19m
sa[qeLrea Aurun(y "9,0¢>
ILID0IBWAY “Tp/SW ¢ [9A9]
urwnge wnias “Ip/su (z<
[2AS] SUIUNEIID WNIIS TP
/8w (< [0a9] udSonIu eaIN
umids ‘ypuowr snormdrd oy
unpim ewmnen ‘osrwoiduwod
[eo18o[ounurwI 1910 10
‘ATH OSEaSIp I9AI[ ‘OSEaSIp
Temosea [exaydirad ‘oseasip
Arevournd 2anonnsqo
oruoayd ‘ouroy Sursinu
10} UOISSIWPE ‘BRUIWIP
‘@dusunuodur Areurin
‘@1emnquie 03 Lrrqeut
‘smieys gurgoea ‘reardsoy
jo smes dryszoumo ‘[eardsoy
Jo uonedoy ‘A1e8.1ms ssed4q
faserdorSue ‘AydesSorSue
Areuo1oo jo Afiqereae
211SU0 :510108) [ea1dsof]
*9SBASIP IB[NOSBAOI(IIDD
‘LH ‘smeis Sunjouwrs ‘W
9ydrom 9ysrey ‘Arogins
ssed4q snomaad ‘[j7 snoraaxd
‘UONEIO[ 1DIRJUT ‘9IBT LIEIY

‘sseo dif[ry] ‘qq d110Isds 98y

uonezieydsoy
Sutmp HYVD ‘VO.Id
‘AydesSordue Areuoroo
1SIUI00INO INPIJOIJ
'SI9O0[q [PUURYD
umped ‘SIoNqIYUl OV
‘s19500]q-®39q ‘urardse
‘Adero ondjoquioryy
M Jusunean [eyrdsoy
ur :S9UW02INO0 PN
“SUOISIOAP JUDUREIL
109G ‘satel Ayrferrouwr
1eak T pue Aep (¢ g

(Arrertowr eah 7 pue
Aep (¢) yaeap jo sareq
*SMIEIS [EIIA ‘DSINOD
[eadsoy ‘saanpaooad
‘S1UAUNEAN ‘SUONEIIPIUL
jo asn ‘swoydurds
dunuasaxd ‘Ar0151]
[earurp ‘sorydesSouray

110dax
-J[os pue NI Uo paseq
$1S130[OIPIED-UON]
s130[o1pIe))

uonedyNIA)
pIeog pauLIjUO))
2onoed [erouan)
sonoexd Aprure,y
SISTUIANU] [BIOUDL)
Aeoadsqns [ed1payyr
s1s130[o1pIe))

SAWOY] 193 JO UOREIO]
reorydeigoad ‘uenrsdyd
Sunean oy Sunesipur
30U SPI0II TNV
JO sisouSerp pauLIuod
© PIYyOR[ OUYM SIUDEJ
(%19) syuoned 1ojsuel],

eIep SUISSI[\
ssou[r
[eUTULID) (PIA SIUSTIER
(poyn12D
pIeog pIULIfUOD
jou) sistjeroads pareoop
-J1°s ‘senfenads a0 jo
suentsAyd Aq parean asoy ],
TN 104
uoneziperdsoy 1uanbasqng
(%0°81) sruoned 1ojsuer],

"papnpout
9Jom SIISTA umhm

A[uQ "TINV JO 2ouapIad

85§ T9T :azls
odures jeuy

UVHM— ﬁcﬂ wﬂ—.m\w mufﬂﬂuﬁvﬁwﬁ
[ewIOU 913 90IM) = SIBDIPATN
wmmﬁﬂ uUNeaId wﬁ_u EO.@

‘ured 159U :BLIAILID paynuapr
€JOTIOTHAT= | 966°017/5661
“HA'T P P49 HA'T Anf o1 p661
Pa3eAd[d UB JO % (= [udy a1oyoo

Xopul A 2Seun| aunearn) 2andadsonal/ysn 0007 SeoueL]

TN 30

AUIPIAS HIH awﬂ—N\r
[eutiou speydsoy oy
90IM] [9AJ] SUIULEIID
wnes ‘ured 159yd
'BLIAILID SUIMO[[O] ¢ P
JO 7 Jo ‘onfea [euriou

o1 jo Jrury raddn

o sown G| ue syuoned
210Ul [9A9] F{(]'] WNIdS HT601
‘% S< Xopur gA dseury /5661661
SUNEIIO WINIS B IS /MITADT 1B
JO UONEIUDWNDOP LIBYD aandadsonax

pue TIA jo sisouderp /NIN PUB ‘TAA
e pim [eardsoy VI “TV :sa3eas
9} WOIJ PISIEYISIP Buwmoroy

SoLIRDYURq dIedIpaly 9 3deoxs y§N

000T WYD

UQEO.DQOU SI1010e

SpI022Yy 21
wolj pajoensqy eeq

SOMSIINORIRYY) URIOISAYJ

BLIDILIY) UOISN[OXF]

271G odureg
uonen(y
/udsac/amg
Apmg

BLIDILIY) UOISN[OU] 1B pue 1oyiny

sa1pmg Jo uosredwoy) onew)sis 1 dqey,

//www.jabfm.org

hetp

294 JABFM May—June 2006 Vol. 19 No. 3


http://www.jabfm.org/

J Am Board Fam Med: first published as 10.3122/jabfm.19.3.291 on 3 May 2006. Downloaded from http://www.jabfm.org/ on 18 June 2025 by guest. Protected by copyright.

2In[rey [BUDI ‘SISA[RIP ‘IOPIOSIP

uononpuod ‘Aypedodworpied

‘s939qeIp Yooys

sruadorpaed ‘erunpAysip

JRIPIED>D)JV)) 101
‘uonedo[ 1aejul ‘1puad o8y

sardourid
UONEZLIE[NISEADI JO AI[Iqe[reae
o) pue [V 10J SUOISSIUIPE
Jo swnjoa urpnpour
mU_umwhquN.H.wJU Mwumﬂ—mOﬂ
‘UOISSIUIPE UO SONSLIDIOBIRYD
SSQU[[T JO A111949s ‘AIPIQIOWOd
‘sorydesowrap yuaneg

UONEIYNID
uemIsAyd ‘fooyds [esrpaur
woxy parenperd ueoisiyd

90uIs 1894 JO IOqUINU ‘OUM[OA

:w_u_mkaa ‘uonedo[ Mﬁ_n_mOL

918D JRIPIED PAOUBAPE JO
Aupqeqreae ‘peap jo Apiqeqoiq

PAYNUSPI 10U JJBI JUINEJ
*2In[Te] [BUDI ‘SISATRID
{I9PIOSIP UOBONPUOD

‘Aypedofworpres
‘sa10qeIp Yooys
sruadorpaed ‘erunpAyrsip
OBIPILd>DHIVD
1011 ‘UOned0[

1ejur “19puasd 98y

“1ea 1 Sunnp
Aneasowr ‘sarnpasod
UONBZLIB[NOSBADI
‘Ayderdorgue Areuorod
O 1591 $S913S ISIDIIXD
98xeyosip 1e pue syeardsoy
18 ‘SI9YO0[( [PUUEYD
WNI[EDd ‘SI0qIUL JOV
‘sgn1p Sunpolq d181ouaipe
g ‘voneziperdsoy
Supmp urrdse

‘Adexay ondjoquiory |,

aanjrey
[euar ‘DygyD) Joud ‘1oded
‘9318 30aegur ‘N H ‘injrej
RRLEN “mdmbm% hmuuuﬂm:u
‘SISPIOSIP UOBONPUOD
‘Apedofurorpres “ooys
oruagorpaed ‘serurpAyIsAp

Jerpaed ‘1opuad 8y

€661 Ul

syuaned [V 0¢> paiean
uﬁﬂu —NUMQwOJ € 1B IO €661
2duIs pasod e [eardsoy e
Jje ﬂuuwvb wuﬁvﬁwﬁm —UEN 218D
Arewrad 10 A3ojorped ueyy
1910 sonfeads £q paiean
syuoned ‘syuened (01 <
parean oym suenisAyd

jo syuoned (030 ‘querdsuen
‘100ued), Axardurod [esrurp,,
im Juaned ‘9d1ape [edrpaw
surede [eardsoy o 9]
oym syuaned ‘08 jo s1eak
66 240 I0 mhka 0¢ MDT:D

110d21-J]9s U0 paseq
axed Arewrtig
s13ojorpae])

uhoauhl.«—vw pue NIdN Uo paseg
s1ouonnoerd
%:Eﬁ nmuwmﬁiuuﬁ hmum:wmuuaw ‘ejep mn_mm_E PIM 3soY)

-qns [ed1pau Ist3o[oIpIeD)

€661 UI

sywaned [NV (¢> paiean
ey [eardsoy e 3e 10 €661
20uts pasopd e [eardsoy

e je pajean syuoned pue
‘axed Arewrnad 10 A3ojorpred
uey) 1Yo sanjenads

Aq parean syuoned
‘syuaned (] ueyd arowr
parean oym suenisAyd

Jo syuaned ‘9d1ape [eOIpIW
surese [eardsoy ay 3o oym
syuaned ‘(019 quedsuen
‘1o0ued)  Axordurod
[EOIUID,, 3 SIUdBE]

‘[ooys

[ed1pat douts 2oudLIadxa

Jo s1eaf ‘uoneoynio)) pieog
JO [y I2ISBW YNV UO paseq

QUIDIPOTA [EUISIU] pue
supIpapy Arue, sidojorpier)

(%¢7) syuoned xojsuel ],

“(%7 L1) syuaned 1ojsuelr],

(%4°07) stuaned 1ojsuer],

(feadsoy

9Jed 91nde Iayjoue Woly

padIdgsues) 9SOyl 30U) TN

10§ Euﬁmoa v 0} \ﬁuuug%
PORIWPE 219M OUYM SIUDDIE]

O uo JAV 3o

Duﬁvm&\wv I0 JNﬁEhOE ENJH

1918918 P[OJ-7 ISLI] 1T [9A9]

qJnN Dmmﬁﬂ QuneaId »ﬁ_wn—

159D :RLIILID SUIMO[[0] o)
Jo 710 ‘T-HA'T < I-HA'T

PN [2A9] HA'T pa3easd
I0 600 M>OQN ND—UE_ qJn
oseuny aunea1d & parmbar

pue MI1A9I 1IEYD IoITe %ﬂ
pauLIuod [N JO sisougerp
€ pey oym JIopjo pue s1eah

GO SOLIRIOLOUA( DIBIIPITA

(reardsoy a1ed 23n0E
I9UI0UR WO PaLIdjsue.n
asot) 01 pasoddo se) A
105 [eardsoy e 01 Apoaarp
PONIWPE 2IOM OUYM SIUINEJ

syuoned ¢(z‘0¢/Mo1Ad1
11670 9andadsonax
/€661 SuLmp erueajAsuus g

swoned ¢99//5661 An[

661 [Hdy/ma1a01 ey
241n99dsona1/eruIofe))

syuoned 96/‘Q7

/€661
BuLmp/maraalx 1eyd

241n52dsona1/eIuBA[ASUUD J

8661
a[esen)

6661
(go1v)

saoueL]

000T
TUIDION]

295

//www.jabfm.org

htep


http://www.jabfm.org/

J Am Board Fam Med: first published as 10.3122/jabfm.19.3.291 on 3 May 2006. Downloaded from http://www.jabfm.org/ on 18 June 2025 by guest. Protected by copyright.

91005 AIPIqIOWOd

UOS[IBYD) 9IS [BINI 10

ueqIn ‘sonstIgoeIeyd [erdsoy

‘9SBISIP JB[MISEAOI(DID

‘LH ‘INd Jo 2ouasqe

10 2oudsad ‘smyes Supjouus

‘A108ms ssed4q oy ‘wonorejur

o/q ydrom 9ysioy ‘ssepd

diyy ‘rA7 Jo uonesoy ‘esnd
‘UoISSIWIpE 18 J¢ O1[0IsAs 98y

*SoNSLIgNORIRYD [eIdSOF]
‘uoneyussaxd [nun ured 159y
JO 195UO JO dUIN PUE 2YODS JO
AIOIST] [0A9] SUIUNEID [ROIUT
pue fupqows paredwt ‘g
O1[03s4s pue 91l 11edY [enIUl
‘sataqerp ‘stio10ad eurdue
‘aan[rey 11eay ‘uorsusliadAy
o/4 “oxejut Jo odA) ‘10puasd 98y

sqeardde jr ypeap

jo Ae(J .QqumMEﬂUN JI93je

189k | pue shep (¢ 3e sajex

Aperzour ‘sompasoxd

pue sgnip oerpres

Jo 9sn ‘suonesrduiod

Jofewr ‘sSurpuy

O ‘51591 A1038I0qR]

Jo synsax ‘Apiqow

‘598sU[[I SUNSIX90D

‘sudls [eara pue swordwids

Bunuosaxd ‘speardsoy 1oypo

03 sI9jsuen) snongnuod
pue seardsoy renruy

uucmwhﬂ:vm pue NIdN o paseq
umowun 10 1o ‘wondeld
Jerouarn) huﬁmum—uwg %TENHH

‘oumipaw [ewrau] ‘A3ojorpIe)

110d21-3]0s uo paseq
uonelnsuod ASoforpred
s 1stjeIouad Surpuany
astjerouad Surpuony
s1s130[01pIed SUIpUANY

(reardsoy
1511 03 pouSisse) PaIsI|
jou Joquinu ing st &ﬁmﬁﬁ ur
papnpout syusned patrojsuel ],
TN 103
uonezijeardsoy juanbasqng

Teadsoy Suraredax
a1 3® JIATY jJO sisouSerp
Tedounid e Inopim sep

7 unpim [eadsoy Jaypoue

01 parmdjsuen ‘skep ¢

ueY) SO UT 9AI[E PaSIeydsIp

‘OINH ut pajjolus

‘uondIeyuUl [RIpIEdOAT

2o jo sisouderp [edourid

e (m 1ea4 snoraxd o
duump pazieydsoy syuone

vaﬁﬁ—zm mﬂwaw.H& jex} hNEEqm

TNV ue jo sisouderp 10§

NM.HUMMHUV TNV jo mmmCﬁ.wNm—u
POULIGUOD & Pey oM SIUINEJ

‘Aydeidordue

oSxopun J0u pIp oym

9501 jo ojdures wopuex

e pue uonezipeidsoy

[eBIUL JO SABD ()6 UNPEM

AyderSorSue Areuorod
uﬁwéw—uﬁ—ﬂ Cﬂa syuanedg

SsaLIRIOaUAq
QIBJIPITAT
1+78/T661
Ioquds(-oun(
/MITADT 1IBYD
aandadsonax
/VSN Ul saels

“o[qe[reat
Sp10291 /€8]
QISP £807
0661 42
pue Areniqa,g
‘sisAjeue
1opraoxd
SIBJIPATAT JO
MITAIT MHNJU
2anoadsonax

/VSN Sexa T,

9661
sirof

L661
ueruedy

pa1[onuoy) s101oe

SpI022Y 21
woj pajoensqy eeq

SONSIIANORIRYY) URIDISAYJ

BLIOILIY) UOISN[OXF]

BLIDILIT) uolsnjouy

971G opdureg

I3 X puE Joypny

uonen([/usdsa(g

/o8 Apmig

panupuo) 1 3qey,

//www.jabfm.org

hetp

296 JABFM May—June 2006 Vol. 19 No. 3


http://www.jabfm.org/

Table 2. Evidence for Lack of Comparability within Studies

Rural Heart Revascular Impaired
Patients Failure Dementia COPD Hospital Mobility
Age (%) (%) (%) (%) (%) (%)

Chen et al °

Cardiologists (35%)* 753 9t 17 16 51 13

Family physicians 77.5 421 24 8 22 21 23
Frances et al’

Cardiologists (38%)* 73.7 283 18.0 3.4 18.6 80.1 17.4

Non-cardiologist 76.6 28.2 26.0 8.8 234 553 28.0
Norcini et al'®

Cardiologists (30%)* 66.1 29.4 41.5

Family physicians 69.2 35.2 234
Frances et al*?

Cardiologists (50%)* 76.6 4.0 19.5 4.5 18.0 75.6 14.2

Family physicians 78.5 11.1 27.7 12.0 23.2 53.7 26.0
Casale et al'®

Cardiologists (37%)* 66.1 10.81 41.2

Family physicians 70.0 26.7t 25.0
Ayanian et al®

Cardiologists (36%)* 71.3 32.4 72.8 7.4

Generalists 72.0 31.8 34.9 11.4
Jollis et al??

Cardiologists (26%)* 75.0 10.91 59.3

Family physicians 77.0 533t 39.7

* Percentage of patients treated by cardiologist.
T Rural measured by location of hospital.

To reduce confounding due to differences in
patient risk, all studies reviewed took into account
many characteristics that influenced mortality rates
after a myocardial infarction. These characteristics
included demographic characteristics (age, race,
and gender), cardiac risk factors (the 13 GUSTO-1
variables related to cardiac function), comorbidities
(eg, elevated creatinine or BUN), functional status

(eg, mobility), and hospital characteristics (revascu-
larization facilities and volume of myocardial in-
farction patients). Differences among the studies
are described in Table 4. None of the studies in-
cluded the reasons why the patient did not receive
care from a cardiologist, eg, they were not candi-
dates for invasive procedures either because of their
poor health or personal preferences. The studies

Table 3. Hospitalized Patients of Generalists Compared with Those of Cardiologists*

Demographic factors

| commercial insurance”'*

T age’7,12,14,18—20 T female’7,12,14,18—20 T minority,lz’lg T Medicare,7*14

Clinical factors 1 New York Heart Association Class (worse),'*'? 1 Killip Class,'>'® 1 tachycardia,'*'? | prior
Cardiac myocardial infarction,'*'®!* 1 prior congestive heart failure,”'#!*!%2° | cardiogenic shock,”'*
Non-cardiac | cardiac arrest on admission,'>'” | CABG, and | angioplasty,”'?*!?

1 GUSTO predicted mortality'®'

1 Prior hypertension,'*'” 1 admission from nursing home,'?

| mobility,'*'*?° 1 incontinence,'? 1 prior stroke,'*'®!° 1 diabetes,'>'¥2° 1 depression,'’ 1
dementia,’? 1 renal,'>'*?° 1 liver,'>' 1 obstructive lung disease,'*' 1 anemia,'>'* 1 (DNR
or terminal patients),'>!'? | ideal candidate for intervention'*'?

1 admission severity score”"'*

| size,’” | MI volume,”'*'? | cardiac resources,'*'®1? 1 rural,”-'>1%1819 4 public,’? | major

Health system:
teaching hospitals'?

(Hospitals)

* Arrows indicate that the increase (1) or decrease (| ) of patient or hospital variables for generalists relative to cardiologists is
statistically significant.
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Table 4. Study-Specific Factors That Influence Confounding Relative to Other Studies

Study Reasons Confounding May Be Less

Reasons Confounding May Be Greater

Chen et al’

Good measures of comorbidities and functional

status. Eliminated patients with terminal illness.

Compared board certified physicians.

Francis et al’
was used to reduce confounding.

Norcini et al'® Excellent assessment of comorbidities.

Frances et al*
status.

Nash et al’

score.

Casale et al'” Excellent assessment of comorbidities.

Ayanian et al® Excluded patients 80 or older.
Nash et al*?

Jollis et al??

Instrumental variable related to hospital distance

Good measures of comorbidities and functional

Analyzed patients in two age strata. Adjusted for
some demographic variables using propensity

Strong confounding of physician type with patient age.

No information on functional status or race. Strong
confounding of physician type with patient age.

Generalists patients have very high risk. Patient
location not assessed.

No information on functional status or race.

No information on functional status or race. Strong
confounding of physician type with patient age.

No information on functional status or race.

No information on functional status or race.

No comorbidity or functional status.

also did not include variables such as socioeco-
nomic status or the severity of the comorbid con-
ditions (eg, cognitive impairment, chronic obstruc-
tive lung disease, or cancer). Only the studies by
Ayanian et al*** assessed whether cardiologists and
generalists collaborated in the care of patients with
myocardial infarction.

Unadjusted and adjusted mortality comparisons
of generalists and specialists are shown in Table 5.
Mortality was assessed at 30 days and 1 year for 5 of
the studies and in-hospital for 4 others. There was
a statistically significant variation across studies in
30-day mortality rates for patients treated by phy-
sicians in a given specialty. There was also a signif-
icant variation in the unadjusted odds ratios com-
paring generalists to cardiologists. For all studies
the unadjusted mortality rates were lower for car-
diologists than for other specialties. For compari-
sons of family physicians, internists or combina-
tions of generalists to cardiologists unadjusted odds
ratios for in-hospital or 30-day mortality ranged
from 1.14 to 1.59 and unadjusted 1-year mortality
rates ranged from 1.37 to 1.66. Because the gener-
alists treated higher risk patients in all the studies,
however, the odds ratios were reduced, sometimes
to less than 1.00, after adjusting for risk factors.

We examined whether the quality of the risk-
adjustment was associated with results. Studies
were considered to have better risk-adjustment if
the cardiologists and generalists had similar pa-
tients ie, the patients were similar age® or all pa-

tients were less than 657 or the study adjusted for a
comprehensive set of risk factors including patient
comorbidities and functional status.” These studies
all had adjusted odds ratios near 1.00. The studies
with the greatest differences between generalists
and specialists in patient age'®'® for subjects older
than 657 or that did not adjust for comorbidities”*
found that generalists had higher mortality than car-
diologists, ie, the odds ratios were significantly >1.
In Table 5 we did not include a study of patients
who survived a myocardial infarction for at least 3
months.** In that study the mortality rate in the
postmyocardial infarction period for patients man-
aged by generalists alone was 19.1% compared with
11.8% for patients managed by cardiologists alone
or with a generalist, OR = 1.75, P < .001. After
reducing confounding by using propensity scores
to select patients that were similar with respect to
36 variables representing clinical characteristics,
hospital care, medications at discharge and hospital
characteristics, the mortality rates were 18.3% for
the generalists and 14.6% for the cardiologists,
OR = 1.32, P < .001. Another finding in this study
was that patients of cardiologists were much more
likely than patients of generalists to have angiogra-
phy (26.8% vs 16.7%), angioplasty (11.8% vs 6.9%),
bypass graft surgery (11.9% vs 7.0%), cardiac reha-
bilitation (36.4% vs 29.0%), or exercise stress testing
(61.4% vs 52.8%). As with the other studies, this
study did not take into account the reasons why the
patient did not receive care from a cardiologist.
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Table 5. Mortality Rate Comparisons among Specialties

30-day or In-hospital Rates 1 year
Study MR (%) OR OR,, MR (%) OR OR,;
Chen et al
Card* 16.1 1.00 1.00 26.8 1.00 1.00
Spec 20.2 1.321 0.98 36.9 1.60t 1.05
M 19.2 1.24t 0.99 33.6 1.381 1.03
FP 19.7 1.28t 0.96 344 1.431 1.01
GP 22.2 1.49t 1.06 37.0 1.60t 1.08
Frances et al’
Card* 1.00 1.00 1.00 1.00
NC 1.301 1.04t 1.37t 1.10t
NC (IV) 1.10 1.06
Norcini et al'®t
Card* 8.5 1.00 1.00
M 11.9 1.451 1.25¢
FP 10.8 1.30t 1.25%
Frances et al??
Card* 18.9 1.00 1.00 31.3 1.00 1.00
Spec 25.6 1.481 1.25% 46.5 1.91t 1.20t
M 21.0 1.14t 1.25% 43.0 1.66t 1.11t
FP 21.7 1.19t 1.111 43.0 1.66t 1.30t
Nash et al’t age <65
Card* 4.1 1.00 1.00
Generalists 4.3 1.05 0.95
Nash et al’t age >65
(in hospital rates)
Card* 13.7 1.00 1.00
Generalists 16.8 1.27 1.22
Casale et al't
Card* 8.5 1.00 1.00
Gen 11.8 1.44t 1.20%
Nash et al'*t 1.00
Card* 7.9 1.00 1.26%
M 12.0 1.59 1.29%
FP 11.1 1.44
Ayanian et al®
Card* 16.6 1.00 1.00 24.4 1.00 1.00
Gen 20.8 1.32¢ 1.06 29.5 1.30% 0.99
Jollis et al*?
Card* 15.7 1.00 1.00 273 1.00 1.00
M 20.3 1.37t NR 34.0 1.37% 1.14%
FP 20.4 1.38t NR 34.7 1.42% .11t
GP 22.1 1.52¢ NR 36.1 1.50% 1.20%
Uk 24.7 1.76t NR 36.9 1.56% 1.32%

* Reference group. Odds ratios are 1.00 because cardiologists are the reference group.

t Significant at P < .01.

 Studies reported mortality rates in the hospital rather than 30 day. MR, mortality rate; OR, odds ratios of cardiologist compared
with other specialties; OR,4;, adjusted odds ratio; Card, cardiologists; Spec, internal medicine subspecialist not in cardiology,; IM,
general internist; FP, family physician; GP, general practice; N-C, non-cardiologists; NC (IV), noncardiologist adjusting for
instrumental variable; NR, not reported; Uk, unknown.
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Discussion

We systematically reviewed studies that compared
cardiologist and generalists for outcomes of pa-
tients with myocardial infarction. The studies con-
sistently found that patients of generalists were at
greater risk of mortality from both cardiac and
noncardiac risk factors and had higher unadjusted
mortality rates. Studies varied as to whether or not
generalists had higher mortality rates after adjust-
ing for risk factors.

The generalists may have treated higher risk
patients because patients who were too old or sick
to want heroic intervention measures or revascu-
larization procedures did not want to be referred to
cardiologists. It is also possible that generalists’
patients were at higher risk because they had
greater delay in accessing care. It is unclear why
adjusting for patient risk factors did not give con-
sistent findings across studies. We hypothesized
that the procedures used to take into account pa-
tient risk were not adequate and that the most valid
results would be those that had the least differences
between the patients of generalist and specialists or
that did the best job of accounting for differences in
patient risk. The best studies may have been the
ones that had similar age patients for generalists
and specialists,® that excluded older patients,” or
that adjusted for the most complete set of risk
factors.” All these found that cardiologists and gen-
eralists had similar adjusted mortality rates. On the
other hand, the studies that had the greatest patient
differences between specialties (as indicated by
large differences in age or baseline 1-year mortality
rates),'®1®23 or that used fewer risk factors for
adjustment®” found the greatest differences be-
tween the cardiologists and generalists.

No analyses took into account the reason cardi-
ologists were not consulted. These reasons may
include patient location, socioeconomic factors,”’
severity of comorbidities, or patient-perceived
health status. Results from a study that examined
patient refusal of cardiac revascularization suggest
that patient preference is also a reason.”® That
study found greater refusal among patients who
were older, female, minorities, in smaller hospitals,
or cared for by generalists.

Another contributor to differences between spe-
cialties is the method used to handle transfers.
Transfers involved a high percentage of patients in
most studies reviewed (see Table 1). It has been

shown that transferred patients have a much lower
in-hospital mortality rate than other patients (4.6%
vs 11.4%).2” For the studies reviewed, transferred
patients were either eliminated’”>*'%?} or assigned
to a cardiologist’’ or shared care.® Both these
methods of handling transfers assign lower risk
patients to groups that involve care by a cardiolo-
gist. Primary care physicians will be left with high-
risk patients who are not transferred. Including a
variable for patient transfer in a regression equation
will not be an adequate adjustment because gener-
alist patients who are not transferred will be at
higher risk than cardiologist patients who are not
transferred. The best way of analyzing transferred
patients is to associate their outcome to the physi-
cian who transferred them.

"This review is not the first to suggest that patient
and hospital factors may contribute to different
outcomes for cardiologists and generalists.”” How-
ever, this suggestion has not been proven or gen-
erally accepted,”® and even the need for careful
adjustment of confounding variables has not been
universally recognized.*’

Although this review did not resolve the appro-
priate role for generalists in managing patients with
myocardial infarction, it does suggest what infor-
mation should be collected for future studies. In
particular, it would be helpful if generalists docu-
mented when care deviates from established stan-
dards by noting the contributions of patient pref-
erences, environmental limitations, and unique
patient circumstances. Studies could also improve
their methods for accounting for patient risk (clin-
ical, comorbid, and demographic), access of health
care resources, and transfer to another facility. To
the extent possible, study information should be
collected by abstracters who do not know the pur-
pose of the study or the specialty of the involved
physicians.

The lower patient mortality rates following a
myocardial infarction of cardiologists than gener-
alist have led some authors to conclude that cardi-
ologists know better than generalists how to man-
age myocardial infarction.®’ The self-evident
correctness of the conclusion may have obscured
the methodological deficiencies in the studies that
support it. However, the conclusion results from a
misunderstanding of the study design, which did
not really evaluate the relative expertise of physi-
cian specialties. Because generalists can usually re-
fer to a cardiologist, the studies actually evaluated
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whether generalists made timely and appropriate
referrals. If they did not, then perhaps patients who
may be having a myocardial infarction should go
directly to a cardiologist. Because taking responsi-
bility for care from generalists is a major policy
decision, it should only be made with substantial
evidence. Evidence from the studies reviewed in
this manuscript was questionable. In all the studies,
generalists treated higher risk patients, and some of
these patients may have had needs other than sur-
vival. To adequately assess the influence of physi-
cian specialty on patient outcome, studies should
carefully consider patient needs, patient risk, and
the realistic medical options available.

We thank Mary Charlton, Dedra Diehl, Kevin Lynch, and
Laurie Wallace for technical support of this work.
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