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Knowledge, Patterns of Care, and Outcomes of
Care for Generalists and Specialists

 

Leslie R. Harrold, MD, Terry S. Field, DSc, Jerry H. Gurwitz, MD

 

OBJECTIVE: 

 

To critically evaluate the differences between
generalist physicians and specialists in terms of knowledge,
patterns of care, and clinical outcomes of care. 

 

METHODS: 

 

English-language articles (January 1981 to Janu-

 

ary 1998) were identified through a M

 

EDLINE

 

 search and ex-
amination of bibliographies of identified articles. Systematic
evaluation of articles relevant to adult medicine that had a
direct comparison between generalist physicians and special-
ists in terms of knowledge relative to widely accepted stan-
dards of care, patterns of care (including use of medications,
ancillary services, procedures, and resource utilization), and
outcomes of care was performed.

 

MAIN RESULTS: 

 

In many survey studies, specialists were re-
ported to be more knowledgeable about conditions encom-
passed within their specialty. In terms of overall practice
patterns, specialists practicing in their area of expertise were
more likely to use medications associated with improved sur-
vival and to comply with routine health maintenance screen-
ing guidelines; they used more resources including diagnos-
tic tests, procedures, and longer hospital stays. In the
limited number of studies examining the care of patients
with acute myocardial infarction, acute nonhemorrhagic
stroke, and asthma, specialists had superior outcomes com-
pared with generalists.

 

CONCLUSIONS: 

 

There is evidence in the literature suggesting
differences between specialists and generalists in terms of
knowledge, patterns of care, and clinical outcomes of care for
a broad range of diseases. In published studies, specialists
were generally more knowledgeable about their area of exper-
tise and quicker to adopt new and effective treatments than
generalists. More research is needed to examine whether
these patterns of care translate into superior outcomes for
patients. Further work is also needed to delineate the compo-
nents of care for which generalists and specialists should be
responsible, in order to provide the highest quality of care to
patients while most effectively utilizing existing physician
manpower.
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T

 

he growth of managed care has led to increased ef-
forts to restructure the physician workforce to in-

clude more primary care physicians and fewer special-
ists.

 

1–3

 

 Primary care providers are increasingly asked to
take on expanded responsibilities in the care of their pa-
tients in order to limit expensive consultations and asso-
ciated tests and procedures. These changes have often
been driven by financial concerns, as specialty care has
been shown in some studies to be more expensive and
utilize more resources.

 

4,5

 

The effect of these changes on patient care is un-
known.

 

6

 

 However, there are concerns that when physi-
cians practice outside their area of training, the relative
quality of their performance declines.

 

7

 

 These trends affect
a significant portion of the population, as the number of
Americans enrolled in HMOs increased two and a half
times from 1987 to 1996.

 

8,9

 

 Nearly 75% of insured working
Americans are insured by some form of managed care.

 

10

 

Although some specialty organizations have pub-
lished recommendations on when specialty care should
be utilized,

 

11,12

 

 overall, substantial uncertainty remains
about the relative benefits of specialist care versus that
provided by primary care physicians in many clinical situ-
ations. A body of literature comparing generalists’ and
specialists’ care is accumulating. The purpose of this re-
view is to critically examine the numerous studies that
have assessed differences in knowledge, patterns of care,
and clinical outcomes of care between generalist and spe-
cialist physicians.

 

METHODS

 

To identify relevant journal articles for this study,
we performed a M

 

EDLINE

 

 search of English language arti-
cles published from January 1981 until January 1998.
The Mesh heading “specialties, medical” was paired with
“knowledge, attitudes, practice,” “drug utilization,” “pre-
scription, drug,” “preventive medicine,” “primary preven-
tion,” “physician practice patterns,” and “treatment,
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outcome,” generating a total of 252 unique citations.
Thirty-three more articles were identified after systematic
review of the bibliographies of all articles identified
through the M

 

EDLINE

 

 search, for a total of 285 articles.
Eighty-five percent of the articles (

 

n

 

 

 

5

 

 243) were excluded
because there was no direct comparison between general-
ist physicians and specialists in terms of 

 

knowledge

 

, 

 

pat-
terns of care

 

, or 

 

clinical outcomes of care

 

 for the manage-
ment of specified adult medical conditions.

We characterized studies as assessing 

 

knowledge dif-
ferences

 

 between generalists and specialists when sur-
veys were utilized to measure physicians’ fund of knowl-
edge relative to well-defined, widely accepted standards of
care, including clinical guidelines published by national
organizations or federal agencies.

 

13–19

 

 We included studies
as assessing 

 

patterns of care

 

 if the processes of care were
measured in patient populations with direct comparisons
of generalists with specialists. Articles based on physician
surveys in which physicians indicated their own practice
behavior in response to case scenarios or clinical vignettes
were also included. Studies falling into this category in-
cluded those examining the use of preventive practices
(e.g., clinical breast examinations, Pap smears, mammo-
grams, and tuberculin skin tests), as well as medication-
prescribing patterns, and utilization of radiologic studies,
laboratory tests, and procedures. Studies that assessed
differences in resource utilization between generalists and
specialists were also placed in this category; such studies
examined overall costs for inpatient and outpatient care,
as well as specific costs associated with the use of proce-
dures and medications. Other resource utilization param-
eters were rates of hospitalization, number of office visits,
length of hospital stay, and number of emergency depart-
ment visits.

Studies examining differences in 

 

clinical outcomes

 

 be-
tween generalists and specialists assessed morbidity and
mortality, as well as surrogate clinical outcome measures
such as blood pressure, glycosylated hemoglobin levels,
and forced expiratory volume in 1 second.

For the purpose of this review, generalist physicians
were considered to include general internists, family prac-
titioners, geriatricians, and general practitioners. In four
articles, adolescent medicine physicians and pediatri-
cians were included in the generalist physician cate-
gory.

 

20–23

 

 One article included physician assistants and
nurse practitioners with the internists, family practi-
tioners, and pediatricians in the defined generalist cate-
gory.

 

23

 

 Two articles defined generalists by the clinic site
(e.g., primary care clinic).

 

20,21

 

 One article did not specifi-
cally define which physicians were included in the gener-
alist category.

 

24

 

 All articles for this review had to focus on
adult medicine. Studies relevant to adult medicine that
included a small minority of adolescent patients among
the participants were included.

 

20–24

 

 Physicians character-
ized as specialists included internal medicine subspecial-
ists, obstetricians and gynecologists, neurologists, gen-
eral surgeons, orthopedic surgeons, and psychiatrists.

Two articles defined the specialist by clinic site rather
than by individual title (e.g., AIDS specialty clinic).

 

20,21

 

RESULTS

 

The articles included in this review are listed by their
clinical area of focus in Table 1.

 

Acute Myocardial Infarction

 

Six articles focused on how care for patients with
acute myocardial infarction differs between generalists
and specialists. Ayanian and colleagues surveyed 1,211
cardiologists, family practitioners, and internal medicine
physicians in both New York and Texas about medica-
tions used for the treatment of acute myocardial infarc-
tion, assessing both physicians’ knowledge and reported
practice patterns.

 

25

 

 The survey results were assessed rel-
ative to information from randomized clinical trials show-
ing improved survival after acute myocardial infarction with
thrombolytic therapy,

 

26,27

 

 aspirin,

 

27,28

 

 and 

 

b

 

-blockers,

 

29–31

 

as well as lack of benefit from calcium channel blockers
for patients with pulmonary congestion,

 

32–35

 

 and prophy-
lactic lidocaine.

 

36,37

 

After controlling for physician and hospital character-
istics, internists and family practitioners were found to
believe less strongly in the benefits of the medications
shown to improve survival in myocardial infarction and
more strongly in the benefits of calcium channel blockers
and prophylactic lidocaine relative to cardiologists. In
terms of self-reported practice patterns, cardiologists
were more likely than internists and family practitioners
to state that they would prescribe thrombolytic agents,
aspirin, and 

 

b

 

-blockers, and less likely to report that they
would use prophylactic lidocaine and calcium channel
blockers for patients with acute myocardial infarction.

Hlatky and colleagues performed a national survey in
1987 of 1,065 physicians.

 

38

 

 Eighty-six percent of cardiol-
ogists reported using thrombolytic therapy in the man-
agement of acute myocardial infarction, compared with
only a third of surveyed family practitioners and general
practitioners. Hlatky and coworkers also found that inter-
nists and family practitioners were significantly less likely
to report using 

 

b

 

-blockers and aspirin, as compared with
cardiologists, in the acute hospital management of myo-
cardial infarction.

 

39

 

 There were no significant differences
in reported use of postdischarge aspirin, but cardiologists
were more likely to prescribe 

 

b

 

-blockers.
Jollis and colleagues examined the treatment and

outcome of Medicare patients who had suffered acute my-
ocardial infarction and were under the care of cardiolo-
gists, internists, family practitioners, and general practi-
tioners.

 

40

 

 The investigators utilized information gathered
from medical records on 8,241 patients hospitalized in
four states over a 7-month period (June 1, 1992, through
February 28, 1993), as well as analysis of insurance
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claims for patients hospitalized for acute myocardial in-
farction in 1992 (

 

n

 

 

 

5

 

 220,535). Those patients from the
cohort of 8,241 who were treated by cardiologists were
significantly more likely to receive thrombolytic therapy,

 

b

 

-blockers, aspirin, and noninvasive testing including
stress testing, nuclear imaging, Holter monitoring, and
echocardiography. In both groups of patients, those
treated by cardiologists underwent substantially more in-
vasive testing, such as coronary angiography and revas-
cularization procedures.

Crude in-hospital, 30-day, and 1-year mortality rates
in the cohort of 8,241 patients were lower for patients
managed by cardiologists as compared with internists,
family practitioners, and general practitioners. Patients
admitted by cardiologists had a significantly better 1-year
survival rate than those admitted by physicians in all the
primary care specialties, even after adjustment for vari-
ous patient and hospital characteristics. Outcome by spe-
cialty for the 220,535 patients identified through Medi-
care claims demonstrated similar benefits to having a
cardiologist as the principal provider.

Ayanian and colleagues evaluated the treatment and
outcomes of 1,620 Medicare beneficiaries treated for acute
myocardial infarction during 1990 in 285 hospitals in Texas
by cardiologists and generalist physicians (internists,
family practitioners, and general practitioners) using clini-
cal and administrative records.

 

41

 

 Those under the care of
cardiologists were more likely to be treated with throm-
bolytic therapy and aspirin during hospitalization as com-
pared with patients cared for by generalists without a cardi-
ology consult. After adjustment for patient characteristics
and hospital characteristics, patients of cardiologists were
more likely to undergo coronary angiiography and angio-
plasty. There were no significant differences in the ad-
justed 1-year mortality between patients treated by cardi-
ologists and patients treated by generalist physicians
without a cardiology consult.

Nash and colleagues collected statewide data on all
40,684 hospital admissions for acute myocardial infarc-
tion to Pennsylvania hospitals in 1993.

 

42

 

 After adjustment
for region, payer, hospital, and length of stay, patients
cared for by cardiologists had a significantly lower ad-
justed mortality and hospital length of stay.

 

Other Cardiovascular Diseases

 

Friedmann and coworkers assessed physician knowl-
edge using case simulations of three patients with typical
presentations of hypercholesterolemia, isolated systolic
hypertension, and chronic stable angina from left main
coronary artery stenosis.

 

43

 

 The authors surveyed 227
family physicians, general internists, and cardiologists to
assess physician estimates of baseline cardiovascular risk
and the outcomes of preventive therapy relative to the
findings of published randomized clinical trials.

 

44–48

 

Cardiologists more accurately estimated baseline cardio-
vascular risk and risk reduction relating to the respective

interventions, as compared with internists and family
physicians.

Chin and coworkers examined the use of angiotensin-
converting enzyme inhibitors for congestive heart failure
by surveying 727 cardiologists, internists, and family
physicians.

 

49

 

 Cardiologists were significantly more likely
to recommend using angiotensin-converting enzyme in-
hibitors for patients with reduced ejection fractions,
which the medical literature clearly supports,

 

50,51

 

 as com-
pared with family practitioners, even after adjusting for
physician and practice characteristics. Chin and col-
leagues also examined the use of angiotensin-converting
enzyme inhibitors among patients with heart failure in
214 outpatients with moderately or severely decreased
systolic function at an urban academic medical center
who were cared for by cardiologists and generalists (gen-
eral internists and geriatricians).

 

52

 

 In this case, there
were no differences in the use of angiotensin-converting
enzyme inhibitors among patients cared for by cardiolo-
gists relative to generalists.

Stafford and coworkers utilized data from the 1991–
1992 National Ambulatory Medical Care Survey to assess
cholesterol management practices of U.S. physicians.

 

53

 

 In
adults without known hyperlipidemia, cardiologists were
more likely to perform cholesterol testing and cholesterol
counseling than family and general practitioners. In
patients with known hyperlipidemia, cardiologists were
more likely to prescribe lipid-lowering medications than
family and general practitioners.

Young and coworkers surveyed 235 cardiologists and
family practitioners employing four scenarios of patients
with chest pain to assess the use of coronary arteriogra-
phy.

 

54

 

 Cardiologists had a higher threshold than family
physicians for recommending coronary arteriography in all
four clinical scenarios (i.e., cardiologists required a higher
probability of coronary artery disease before recommend-
ing invasive testing). Glassman and colleagues used three
case scenarios describing patients with uncomplicated
syncope, nonanginal chest pain, and nonspecific electro-
cardiographic changes in a survey of 459 cardiologists and
internists.

 

55

 

 There was no consistent relation between pro-
vider type (cardiologist and internist) and the use of diag-
nostic testing across all of the case scenarios.

Greenwald and colleagues utilized data from the Uni-
versity of Southern California Medical Activities and Man-
power Projects’ physician surveys and from the United
States Bureau of Health Professionals’ Area Resource file
including information on 125,000 patient encounters for is-
chemic heart disease and essential hypertension.

 

56

 

 After
adjustment for patient characteristics, physician character-
istics, and practice characteristics, internists were found to
order more laboratory studies and provide more medica-
tions, while cardiologists ordered more electrocardiograms.

Schreiber and coworkers compared 225 patients
treated by internists with 665 patients cared for by cardiol-
ogists discharged with a diagnosis-related group diagnosis
of unstable angina from a community hospital.

 

57

 

 Patients
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Table 1. Studies Comparing Generalists and Specialists in Terms of Knowledge, Patterns of Care, and Outcomes According 

 

to Disease State

 

*

 

Author Ref. Subject

 

n

 

Data

 

†

 

Topic Subject of Comparison

 

Acute myocardial
infarction

Ayanian et al. 25 Physician 1,211 Self-report Acute myocardial 
infarction

Knowledge,
patterns of care

Hlatky et al. 38 Physician 1,065 Self-report Acute myocardial 
infarction

Patterns of care

Hlatky et al. 39 Physician 1,065 Self-report Acute myocardial 
infarction

Patterns of care

Jollis et al. 40 Patient 8,241 Medical record Acute myocardial 
infarction

Patterns of care,
outcomes

Patient 220,535 Administrative Acute myocardial 
infarction

Patterns of care,
outcomes

Ayanian et al. 41 Patient 1,620 Administrative and
medical record

Acute myocardial 
infarction

Patterns of care,
outcomes

Nash et al. 42 Patient 40,684 Administrative Acute myocardial 
infarction

Patterns of care,
outcomes

Other cardiovascular
diseases

Friedmann et al. 43 Physician 227 Self-report Hypercholesterolemia Knowledge
Physician 227 Self-report Systolic hypertension Knowledge
Physician 227 Self-report Coronary artery disease Knowledge

Chin et al. 49 Physician 727 Self-report Reduced ejection
fraction

Patterns of care

Chin et al. 52 Patient 214 Medical record Reduced ejection
fraction

Patterns of care

Stafford et al. 53 Patient 56,215 Self-report Hypercholesterolemia Patterns of care
Young et al. 54 Physician 235 Self-report Coronary artery

disease
Patterns of care

Glassman et al. 55 Physician 459 Self-report Synocope Patterns of care
Physician 459 Self-report Nonanginal chest pain Patterns of care
Physician 459 Self-report Nonspecific ECG 

changes
Patterns of care

Greenwald et al. 56 Physician 3,000 Self-report Ischemic heart disease Patterns of care
Physician 3,000 Self-report Hypertension Patterns of care

Schreiber et al. 57 Patient 890 Medical record Unstable angina Patterns of care,
outcomes

Greenfield et al. 58 Patient 532 Direct patient
assessment

Hypertension Patterns of care

Patient 1,296 Direct patient
assessment

Hypertension Outcomes

Dermatologic diseases
Clark and Rietschel 59 Physician 82 Self-report Skin diseases Knowledge, patterns of 

care
Endocrine diseases

Greenfield et al. 58 Patient 170 Direct patient
assessment

NIDDM Patterns of care

Patient 424 Direct patient
assessment

NIDDM Outcomes

Gastrointestinal diseases
Fendrick et al. 60 Physician 1,119 Self-report

 

Helicobactor pylori

 

Knowledge
Mahajan et al. 61 Physician 310 Direct patient 

assessment
Gastrointestinal 

diseases
Patterns of care

Infectious diseases
Markson et al. 20 Patient 2,433 Administrative AIDS Patterns of care
Mauskopf et al. 21 Patient 3,391 Administrative AIDS Patterns of care
Morin et al. 63 Physician 307 Self-report Cryptosporidiosis Knowledge
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of cardiologists were more likely to be treated with aspirin
and 

 

b

 

-blockers as well as undergo coronary angiography
and angioplasty during the hospitalization. There were no
significant differences in length of stay, in-hospital
charges, and clinical outcomes (death or new myocardial
infarction during hospitalization) between patient groups.

Greenfield and colleagues, as part of the Medical Out-
comes Study, investigated the management of patients

with hypertension cared for by family practitioners, general
internists, cardiologists, and endocrinologists in different
health care systems (HMOs, fee-for-service organizations,
and independent practice associations) in three major U.S.
cities.

 

58

 

 This observational study followed 532 patients
with hypertension for 2 years. After 2 years, patients of en-
docrinologists and cardiologists were more likely to receive
antihypertensive therapy, with no significant difference in

 

Table 1. Continued

 

Author Ref. Subject

 

n

 

Data

 

†

 

Topic Subject of Comparison

 

Neurologic diseases
Mitchell et al. 64 Patient 32,357 Administrative Acute stroke Patterns of care,

outcomes
Oncologic diseases

McFall et al. 65 Physician 3,436 Self-report Breast cancer Knowledge
Wachtel and Mor 66 Patient 1,030 Self-report Terminal diseases Patterns of care

Preventive care
Roetzheim et al. 67 Physician 530 Self-report Mammography Patterns of care
Lurie et al. 68 Physician 680 Administrative Mammography Patterns of care

680 Administrative Pap smears Patterns of care
Taplin et al. 69 Physician 224 Self-report Breast exams Patterns of care

224 Self-report Mammography Patterns of care
ACS 14 Physician 1,035 Self-report Breast exams Patterns of care

Physician 1,035 Self-report Mammography Patterns of care
Physician 1,035 Self-report Pap smears Patterns of care
Physician 1,029 Self-report Breast exams Patterns of care
Physician 1,029 Self-report Mammography Patterns of care
Physician 1,029 Self-report Pap smears Patterns of care

Grisso et al. 70 Physician 298 Self-report Estrogen replacement Patterns of care
Braun and Weisner 22 Physician 549 Self-report Tuberculin testing Patterns of care
Dietrich and Goldberg 71 Physician 40 Medical record Preventive medical care Patterns of care

Psychiatric diseases
Meredith et al. 73 Patient 361 Self-report and 

administrative
Depression Patterns of care

Pulmonary diseases
Strauss et al. 74 Patient 213 Administrative and 

direct patient 
assessment

COPD Patterns of care, 
outcomes

Zeiger et al. 24 Patient 309 Self-report, 
medical record, 
and direct patient
assessment

Asthma Patterns of care,
outcomes

Vollmer et al. 23 Patient 392 Self-report Asthma Patterns of care,
outcomes

Rheumatologic and
orthopedic diseases

Bellamy et al. 76 Physician 189 Self-report Gout Patterns of care
Medellin et al. 77 Patient 73 Medical record Gout Patterns of care
Mazzuca et al. 78 Physician 276 Self-report Osteoarthritis Patterns of care
Mazzuca et al. 79 Patient 419 Direct patient 

assessment
Osteoarthritis Patterns of care, 

outcomes
Walker et al. 80 Patient 57 Medical record Acute monoarthritis Patterns of care
Carey et al. 81 Patient 825 Self-report,

medical record
Back pain Patterns of care,

outcomes
Shekelle et al. 82 Patient 479 Administrative Back pain Patterns of care

*

 

ECG indicates electrocardiogram; NIDDM, non-insulin-dependent diabetes mellitus; ACS, American Cancer Society; COPD, chronic obstruc-
tive pulmonary disease.

 

†

 

Data for the reviewed studies were obtained from self-report (questionnaires and surveys), medical records, administrative records, and di-
rect patient assessment (meaning subjects were evaluated solely for the purpose of the study by the researchers involved).
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the number of office visits, change in systolic blood pres-
sure, change in diastolic blood pressure, or change in
physical function. There was no difference in the adjusted
mortality rates among physician specialties after 7 years.

 

Dermatologic Diseases

 

Clark and Rietschel presented brief histories and
slides of seven common and three uncommon dermato-
logic conditions to 41 dermatologists and 41 family prac-
titioners.

 

59

 

 The dermatologists diagnosed the correct der-
matologic condition 98% of the time compared with 60%
of the time for family practitioners.

 

Endocrine Diseases

 

Greenfield and colleagues, as part of the Medical Out-
comes Study, investigated the management of patients
with non-insulin-dependent diabetes mellitus (NIDDM)
cared for by family practitioners, general internists, cardi-
ologists, and endocrinologists in different health care sys-
tems as well as geographic locations.

 

58

 

 In the 170 patients
with NIDDM followed for 2 years, there were no significant
differences between those cared for by internists, family
practitioners, or endocrinologists in terms of receiving in-
sulin therapy, frequency of blood sugar monitoring, fre-
quency of foot examinations, or number of office visits.
However, having an endocrinologist as a physician resulted
in a decreased prevalence of foot ulcers compared with pa-
tients of internists, and significant improvement in foot in-
fection healing rates, as compared with patients of family
practitioners. For patients with NIDDM, change in physical
function and adjusted mortality rates were not found to be
different according to type of treating physician.

 

Gastrointestinal Diseases

 

Fendrick, Hirth, and Chernew surveyed a random na-
tional sample of 1,119 gastroenterologists, family practi-
tioners, and general internists in 1994 to assess their
knowledge about the role of 

 

Helicobacter pylori

 

 in the de-
velopment of peptic ulcer disease and nonulcer dyspep-
sia.

 

60

 

 Gastroenterologists were significantly more likely
than generalist physicians to agree with the National In-
stitutes of Health consensus panel

 

13

 

 that the strength of
the association between 

 

H. pylori

 

 and duodenal ulcer is
strong and to believe there was moderate to strong evi-
dence supporting the role of 

 

H. pylori

 

 in the development
of gastric ulcers in the absence of nonsteroidal anti-
inflammatory medication use.

Mahajan, Barthel, and Marshall compared the appro-
priateness of endoscopy referrals by primary care physi-
cians (internists and family practitioners) and non–
primary care physicians (internal medicine subspecialists
and surgeons).

 

61

 

 They prospectively tracked 310 consecu-
tive patients scheduled for esophagogastroduodenoscopy
and colonoscopy without prior evaluation by a gastroen-

terologist. The primary care physicians were significantly
more likely than internal medicine subspecialists and
surgeons to refer patients who met the American Society
for Gastrointestinal Endoscopy indications

 

62

 

 for esopha-
gogastroduodenoscopy alone, for colonoscopy alone, and
for the two procedures combined.

 

Infectious Diseases

 

Markson and colleagues studied the use of zidovu-
dine therapy in 1,345 patients cared for by an AIDS spe-
cialty clinic or specialist physician and 1,088 patients
cared for by primary care physicians or clinics.

 

20

 

 The pa-
tients were all enrolled in the New York State Medicaid
program for at least 6 months after AIDS diagnosis. After
adjustment for differences in a range of patient character-
istics, having a primary care physician or primary care
clinic as the dominant provider for the majority of the pa-
tient’s ambulatory care was found to significantly reduce
the odds of receiving zidovudine therapy within 6 months
after AIDS diagnosis relative to patients cared for by an
AIDS specialty clinic or physician. When primary care pa-
tients had at least one consultation with an AIDS special-
ist, they were as likely to have filled a prescription for zi-
dovudine as patients who received most of their care from
an AIDS specialist.

Mauskopf and coworkers examined the use of the
emergency department during the 6-month period after
AIDS diagnosis by New York State Medicaid enrollees, of
whom 1,675 were cared for by a primary care physician or
clinic and 1,716 by an AIDS specialty clinic.

 

21

 

 Patients
with a primary care physician or primary care clinic as
the dominant provider of care were found to be less likely
to use emergency department services than patients
whose dominant provider was an AIDS specialty clinic.

Morin and coworkers surveyed a stratified random
sample of 307 Connecticut adult medicine physicians (93
gastroenterologists, 43 infectious disease specialists, 82
general and family practitioners, and 89 internists) to as-
sess their knowledge about cryptosporidiosis.

 

63

 

 Gastroen-
terologists and infectious disease specialists were more
knowledgeable than general and family practitioners about
the condition.

 

Neurologic Diseases

 

Mitchell and colleagues investigated the costs and
outcomes of patients who had acute stroke using a ran-
dom 20% sample of Medicare patients admitted for non-
hemorrhagic cerebral infarction from January 1, 1991, to
September 30, 1991.

 

64

 

 The attending physician was a
neurologist for 4,363 patients, both a neurologist and a
primary care physician for 9,769 patients, an internist for
11,043 patients, and a family practitioner for 7,182 pa-
tients. Neurologists were significantly more likely than
family practitioners and internists to order head CT
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scans, brain MRIs, cerebral angiography, and noninvasive
testing of the carotid arteries. Patients under the care of
both a neurologist and a primary care physician had sim-
ilar rates of CT scans, MRIs, and noninvasive cerebrovas-
cular tests as those under the care of a neurologist alone.
However, the rate of cerebral angiography for those with
combined care was lower than that for those whose sole
attending physician was a neurologist, but was higher
than if the patient’s sole physician had been a family prac-
titioner or internist. The length of stay was greatest for
patients who were cared for by a neurologist or had com-
bined care by a primary care physician and neurologist.

Costs were calculated from all claims associated with
the hospitalization and the period after acute care, up to
90 days after the admission and adjusted for geographic
price differences. After adjustment for patient characteris-
tics and hospital characteristics, the total cost per epi-
sode was significantly greater for neurology patients than
for internal medicine patients and family practice pa-
tients. However, combined care was the most expensive.
The 90-day mortality rates, adjusted for patient charac-
teristics and hospital characteristics, were significantly
lower for neurology patients than for family practice pa-
tients, internal medicine patients, and patients cared for
by the combination of a neurologist and an internist.

 

Oncologic Diseases

 

Two studies explored how oncologic patterns of care
differ depending on physician specialty. McFall and col-
leagues surveyed 3,436 family practitioners, internists,
gynecologists, and general surgeons using clinical scenar-
ios of women with stage I and stage II breast cancer,

 

65

 

 in
order to determine how clinical judgments were made rel-
ative to the 1985 and 1990 National Institutes of Health
consensus conference recommendations.

 

17,18

 

 After adjust-
ment for differences in practice characteristics, surgeons
were more likely to make judgments consistent with the
consensus conference recommendations than the family
practitioners.

Wachtel and Mor compared utilization of services by
576 patients with terminal cancer under the care of gen-
eral internists, general practitioners, and family practi-
tioners, with the utilization by 454 patients under the
care of hematologist-oncologists.

 

66

 

 The data were ad-
justed for the setting (hospice and nonhospice) and for
physician characteristics. There were no significant differ-
ences in the use of x-rays, oxygen, and intravenous ther-
apy between generalists and hematologist-oncologists.
However, hematologist-oncologists were more likely to or-
der blood tests.

 

Preventive Care

 

Four articles examined specialty differences regarding
health screening and prevention measures in women (i.e.,

mammography, breast examinations, and Pap smears).
Roetzheim and coworkers examined physician compli-
ance with the American Cancer Society’s 1989 guidelines
for mammography,

 

14

 

 using survey responses from 87 gen-
eral practitioners, 153 internists, 198 family practitio-
ners, and 92 obstetricians and gynecologists in the
greater Tampa Bay area.

 

67

 

 Significantly more obstetri-
cians and gynecologists reported compliance with the
mammography guidelines than family practitioners, inter-
nists, and general practitioners.

Lurie and colleagues examined administrative data
on mammography and Pap tests for women enrolled in a
single health plan in Minneapolis and St. Paul, Minn, un-
der the care of 130 obstetricians and gynecologists and
550 internists and family practitioners.

 

68

 

 After adjust-
ment for patient age, physician age, and physician gender,
the obstetricians and gynecologists were substantially
more likely to screen patients with Pap smears and mam-
mography than the internists and family practitioners.

Taplin and coworkers conducted a survey of 151 gen-
eral and family practitioners, 44 internists, and 29 obste-
tricians and gynecologists.

 

69

 

 Significantly more obste-
tricians and gynecologists reported performing clinical
breast examinations in their female patients aged 50 to 75
years and ordering screening mammography, as com-
pared with general and family practitioners and internists.

The American Cancer Society conducted a national sur-
vey of physicians in 1984 and 1989 to determine the per-
centage who followed its recommended guidelines for cancer
detection including physical breast examinations, mammog-
raphy, and Pap smears.14 Telephone interviews were con-
ducted with 1,035 physicians in 1984 and 1,029 physicians
in 1989 (general and family practitioners, internists, and
obstetricians and gynecologists). In both surveys, obstetri-
cians and gynecologists were significantly more likely to re-
port compliance with the American Cancer Society guide-
lines than general family practitioners and internists,
except for mammography-ordering practices in 1989.

Grisso, Baum, and Turner surveyed 119 gynecolo-
gists, 116 internists, and 63 cardiopulmonary specialists
regarding their use of estrogen replacement therapy to
prevent osteoporosis.70 Gynecologists reported that 45%
of their postmenopausal patients received estrogen re-
placement therapy to prevent osteoporosis, in contrast to
only 15% and 14% of postmenopausal women in the prac-
tices of general internists and cardiopulmonary special-
ists, respectively.

Braun and Wiesner surveyed the use of tuberculin
skin testing among 198 primary care physicians, 95 sur-
geons, 215 medical and pediatric specialists, and 41 ob-
stetricians and gynecologists to determine physicians’
practice patterns relating to screening for and prevention
of tuberculosis.22 Primary care physicians were signifi-
cantly more likely to report ordering at least one skin test
in the previous year than the other physician groups.

Dietrich and Goldberg compared 20 generalist physi-
cians (family practitioners and general internists) with 20
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internal medicine subspecialists practicing in Santa Clara
and San Mateo Counties, Calif,71 by auditing charts of
adult primary care patients for compliance with recom-
mendations of the Canadian Task Force on the Periodic
Health Examination.72 There were no significant differ-
ences between the two physician groups.

Psychiatric Diseases

Meredith, Wells, and Camp, as part of the Medical
Outcomes Study, examined the management of depres-
sion by 91 family physicians, 194 internists, and 76
psychiatrists.73 Patients identified by their clinician as de-
pressed were significantly more likely to receive pre-
scriptions for antidepressant medications and counseling
if the physician caring for their depression was a psychia-
trist rather than an internist or family practitioner.

Pulmonary Diseases

Three articles, one focusing on chronic obstructive
pulmonary disease and the other two on asthma, explored
how different specialists care for pulmonary patients and
the resulting outcomes. Strauss and coworkers examined
the costs, resource utilization, and outcomes in 213 pa-
tients with chronic obstructive pulmonary disease cared
for by 36 pulmonologists (135 patients), 33 internists (46
patients), and 27 family practitioners (32 patients).74 After
adjustment for patient characteristics, there were no sig-
nificant differences in the outpatient costs, total costs,
hospital length of stay, change in pulmonary function (as
assessed by forced expiratory volume in 1 second) and
mortality between patient groups.

Zeiger and colleagues studied whether care delivered
by an allergist would decrease relapses in asthma pa-
tients who were enrolled in the San Diego Kaiser Health
Plan.24 Patients treated by allergists (n 5 149) were more
likely to be better or much better after 6 months of treat-
ment as compared with those receiving generalist care
(n 5 160). The patients treated by allergists were also less
likely to require emergency department evaluation for
asthma relapses during a 6-month follow-up period, as
compared with those treated by generalists.

Vollmer and colleagues performed a cross-sectional
study of asthma patients in a staff-model HMO comparing
181 patients cared for by allergists with 211 patients
cared for by generalists (internists, family practitioners,
pediatricians, physician assistants, and nurse practitio-
ners).23 Patients treated by allergists were more likely
than patients treated by generalists to be evaluated in the
outpatient clinic rather than the emergency department
or urgent care clinic for acute exacerbations. Patients of
allergists also scored higher in various quality-of-life
domains: physical functioning, emotional functioning,
bodily pain, and general health.75

Rheumatologic and Orthopedic Diseases

Bellamy and coworkers surveyed 71 rheumatologists
and 118 family physicians regarding their medical man-
agement of gout.76 Rheumatologists were more than twice
as likely to measure 24-hour urinary excretion of uric
acid and were also more likely to appropriately coadmin-
ister either colchicine or a nonsteroidal anti-inflammatory
drug when initiating urate-lowering therapy to prevent a
gout attack. Similarly, Medellin et al. reviewed pharmacy
records of patients treated with colchicine, allopurinol,
probenecid, or sulfinpyrazone, to identify 40 patients
treated for presumed gout by generalist physicians.77

Thirty-three gout patients followed by rheumatologists
during the same period constituted the comparison group.
Rheumatologists were more likely to obtain a 24-hour
urine sample to assess uric acid excretion and provide
prophylactic treatment with colchicine or nonsteroidal
anti-inflammatory agents when starting therapy to lower
uric acid levels than generalists.

Mazzuca and colleagues surveyed 150 primary care
physicians and 126 rheumatologists regarding treatment
for hip osteoarthritis using three case scenarios of pa-
tients with osteoarthritis.78 In one of three scenarios, the
monthly total costs of drug therapy proposed by rheuma-
tologists were higher than those proposed by primary care
physicians. Referral to physical therapy was suggested by
34% of rheumatologists as compared with 14% of primary
care physicians.

In an observational study, Mazzuca and coworkers
examined the care provided to 419 patients with symp-
toms of knee osteoarthritis followed by family practitio-
ners, internists, and rheumatologists.79 In contrast to pa-
tients of internists and family practitioners, patients of
rheumatologists were more likely to report office-based
instruction concerning the performance of quadriceps ex-
ercises, range-of-motion exercises, instructions on pro-
tecting their knees from mechanical stress, and formal
self-care education. There were no significant differences
between the patients of internists, family practitioners,
and rheumatologists in terms of knee pain or physical
function after 6 months of treatment.

In the United Kingdom, Walker and coworkers com-
pared the evaluation of acute monoarthritis in 21 pa-
tients cared for by general practitioners with that in 36
patients under the care of rheumatologists.80 None of the
patients cared for by general practitioners had joint aspi-
ration, and all were diagnosed with gout. Of the patients
cared for by rheumatologists, only nine were diagnosed
with gout, of whom six were aspirated.

Carey and colleagues examined the management of
acute low back pain by primary care physicians and or-
thopedic surgeons in North Carolina.81 There were 644
patients under the care of primary care physicians and
181 patients cared for by orthopedic surgeons. The esti-
mated outpatient charges were calculated and adjusted for
baseline functional status, presence of sciatica, duration of
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pain, income, and worker’s compensation. Patients of or-
thopedists had the higher unadjusted and adjusted costs
and received more radiographs of the spine, as well as CT
scans and MRIs, as compared with those cared for by pri-
mary care physicians. Return to baseline function was
the outcome measure of interest; the probability of recov-
ery was not different at 4, 8, 12, and 24 weeks across pro-
vider types.

Shekelle and associates compared the costs of an
episode of back pain treated by different types of provid-
ers in the RAND Health Insurance Experiment.82 This
population-based, observational trial tracked the use of
medical services and health status of families randomly
selected from four states over periods of 3 or 5 years in
the 1970s. Care was provided by general practitioners in
262 episodes of back pain, internists in 60 episodes, and
orthopedic surgeons in 85 episodes. Orthopedic surgeons
had significantly higher mean total cost per episode of
back pain care than general practitioners ($531 vs $281).

DISCUSSION

In our review, we assessed the existing literature
comparing generalist to specialist physicians across three
domains: knowledge, practice patterns, and clinical out-
comes of care. The findings of these studies suggest that
specialists are more knowledgeable about the manage-
ment of selected conditions including acute myocardial
infarction,25 hypertension,43 hypercholesterolemia,43 coro-
nary artery disease,43 H. pylori infection,60 and common
dermatologic conditions.59 Specialists practicing in their
respective areas of expertise were more likely to use medi-
cations associated with improved survival in their pa-
tients,20,25,38–40,41,49,57 as well as to comply with routine
health maintenance screening guidelines.14,67–69 However,
specialists were also more likely to use more resources,
including diagnostic tests,40,57,64 procedures,40 and longer
hospital stays,64 as compared with generalist physicians.
In a few studies examining the care of acute myocar-
dial infarction,40,42 acute nonhemorrhagic stroke,64 and
asthma,23,24 care by specialists appeared to be associated
with superior clinical outcomes, as compared with care by
generalist physicians. However, differences between spe-
cialists and generalists in regard to outcomes of care were
not observed in the management of hypertension,58

NIDDM,58 unstable angina,57 chronic obstructive pulmo-
nary disease,74 and low back pain.81

Ayanian and colleagues have suggested that a supe-
rior knowledge base in selected clinical areas for the spe-
cialist, relative to the generalist, is understandable given
the volume of new medical information that continually
needs to be assimilated.25 Specialists have the benefit of
treating a narrower range of clinical problems,20,25 can de-
vote more time to continuing education relevant to the
treatment of such conditions,40 and may have greater ac-
cess to new information than generalists.20 For example,

it has been noted that most published guidelines for the
treatment of myocardial infarction have appeared in jour-
nals that target cardiologists.19,25,83 Specialists may also
have more contact with leading experts in the field (e.g.,
at national meetings), who may be persuasive in encour-
aging earlier adoption of effective treatments or manage-
ment approaches.20

Several authors have suggested reasons to explain
the differences in treatment patterns observed between
specialists and generalists. Fendrick and colleagues have
postulated that generalist physicians might have a “wait
and see” attitude,60 possibly from a greater concern about
therapeutic complications,20 or greater caution in accept-
ing new data or changing established patterns of treat-
ment.25 Conversely, specialists may be more convinced by
new medical information than generalists or adopt emerg-
ing technologies more aggressively regardless of their clin-
ical usefulness.60 Patients themselves may choose to go to
specialists because they are interested in the availability
of new therapies and diagnostic tests and may be more
likely to request these services from their provider than
patients who choose to go to generalists.20

A longer lag time in the adoption of new effective ther-
apies by generalists than by specialists has been de-
scribed for treatments related to acute myocardial infarc-
tion,38 peptic ulcer disease,60 and AIDS.20 Hlatky and
coworkers38 found that cardiologists adopted thrombo-
lytic therapy, as a conventional therapy,26,27 earlier than
generalists. The slower adoption of H. pylori eradication
therapy by primary care providers was reported by Fen-
drick and colleagues.60 Similar findings have been ob-
served in regard to the use of zidovudine in AIDS patients.
Markson and colleagues found at least a 3-year lag time
before patients receiving care in primary care clinics re-
ceived zidovudine therapy at the same rate as patients
cared for by AIDS specialists.20 These examples of delay in
the adoption of new, effective therapies by generalists rel-
ative to specialists suggest that this pattern may extend
across all areas of medical practice.

Increased use of resources in the care of similar pa-
tients by specialists compared with generalists was re-
ported in the management of acute myocardial infarc-
tion,40 unstable angina,57 hypertension,58 low back pain,81,82

and acute stroke.64 Yet, the increased use of resources
did not consistently result in improved clinical outcomes.
For example, in the management of low back pain, there
was no difference between patients of specialists and pa-
tients of generalists in the time to recovery, even though
orthopedists saw their patients more often, ordered more
radiologic tests, and generated higher health care costs.81

Greenfield and coworkers in the Medical Outcomes Study
reported higher resource utilization by specialists (endo-
crinologists and cardiologists) than by generalists (family
practitioners and internists) without significant differ-
ences in the clinical outcome of interest, blood pressure.58

More data are needed to determine the clinical situations
and subsets of patients in which increased use of resources
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results in superior outcomes in order to optimize care by
generalists and control health care costs.

For the few studies examining the care of patients with
acute myocardial infarction,40,42 acute nonhemmorrhagic
stroke,64 and asthma,23,24 care by a specialist appeared to
be associated with improved outcomes as compared with
care by a generalist. Jollis and coworkers hypothesized
that cardiologists have a narrower focus in the diseases
they treat, and thus are likely be more familiar with the di-
agnosis and management of acute myocardial infarction
complications, thereby achieving better outcomes.40 Fac-
tors other than physician specialty may contribute to the
lower mortality rates among patients admitted by cardiolo-
gists. These would include admission to a hospital that
cares for large numbers of patients with acute myocardial
infarction, the presence of emergency department physi-
cians who are likely to recognize acute myocardial infarc-
tion and initiate early treatment, and on-site availability of
coronary angioplasty or bypass surgery for the manage-
ment of complications.40 Ayanian and coworkers found
that patients admitted to hospitals offering coronary angio-
plasty and bypass surgery had lower adjusted 1-year mor-
tality rates than patients admitted to other hospitals.41

In the care of stroke patients, Mitchell and coworkers
postulated that factors associated with neurologist care,
such as specialized nursing staff and access to assistance
by other health care professionals including physical
therapists and occupational therapists, may have contrib-
uted to the reduced mortality rate in patients cared for by
neurologists.64 Medical units dedicated to the treatment
of acute stroke patients, using an organized team of
health care providers (e.g., primary care physician, social
worker, physiotherapist, occupational therapist, speech
therapist, neuropsychologist, neurologist, and nurses),
have been associated with better outcomes in stroke pa-
tients.84,85 Although asthma patients under the care of
specialists have been shown to have fewer emergency de-
partment visits and improved quality of life,23,24 possible
explanations include more time available for evaluation
by the specialist and a nursing staff that has greater
knowledge of asthma pathophysiology and more experi-
ence in managing asthma patients.

Although the reviewed literature suggests that spe-
cialists are more knowledgeable about specific medical
conditions, use more resources, and may achieve better
clinical outcomes, there are methodologic limitations that
should be considered in the interpretation of study find-
ings. This review was limited to observational studies;
these research designs have the risk of bias and con-
founding. Studies based on survey data in which physi-
cians self-report how they practice or respond to clinical
vignettes may not accurately reflect actual practice.86 Re-
sponse rates to surveys of physicians were variable across
studies, which could affect the validity of the results.

Methodologic standards to guide the interpretation of
results of studies that compare generalist care and spe-
cialist care have been proposed by Solomon and cowork-

ers.87 Their recommendations include the need for more
detailed descriptions of the characteristics of the practi-
tioners, patients, and outcomes as well as determining
whether the power of the study is adequate to detect
meaningful differences. In some of the studies included in
this review,77,80 small numbers of participants may have
reduced the statistical power of the study. Most studies
utilized the patient as the unit of analysis, when a physi-
cian or practice-level analysis may have been more appro-
priate. For example, in the article by Schreiber and co-
workers,57 the unit of analysis was the patient. However,
the study population was derived from a single commu-
nity hospital in which the cardiology patients may have
been cared for by a very small number of cardiologists.
The patterns of care in these patients may reflect the
practice of only a few physicians.

Because the majority of these studies based compari-
sons of the care provided by generalists and specialists
solely on short-term outcomes, the long-term outcomes of
care remain uncertain.88 For some diseases, like NIDDM,
long-term outcomes are clinically more important. The
Medical Outcomes Study examined 2-year and 4-year
outcomes in non-insulin-dependent diabetics,58 which
may have been too short a time to find meaningful differ-
ences,89 given that the Diabetes Control and Complication
Trial required 5 to 7 years to demonstrate differences in
the risk of disease complications.90

Some of the studies have limited generalizability in
that the study population was derived from a single site;
patient characteristics and physician practice patterns
may differ depending on geographic location.91 Studies in
which participants were drawn from a national sample
more often demonstrated that specialists had provided
more appropriate treatment, used more resources, and
cared for patients whose outcomes were superior to those
under the care of generalists.

The definitions of generalist and specialist physicians
differed between studies. Combining internists and family
practitioners into the generalist category may not be ap-
propriate in some cases, and this may reduce the differ-
ences found between the care provided by generalists and
specialists.65 The patients of generalists and specialists in
some articles differed in terms of the presumed etiology of
the medical diagnosis,57 the severity of the disease of in-
terest,23,79 and the severity of comorbid conditions.40,41 In
some studies, the patients cared for by generalists had
more comorbid conditions and greater predicted mortal-
ity,40 while this situation was reversed in others.58 Fur-
ther assessment of the severity of illness in study popula-
tions would help clarify when specialty care is needed, as
specialist care may be more likely to benefit the sickest
patients. Some studies made no case-mix adjustments for
population differences. When an effort to adjust for differ-
ences is made, the adequacy of the adjustment often re-
mains uncertain. Finally, publication bias may have re-
sulted in inappropriate conclusions regarding the care
provided by generalists and specialists.
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Collaborative care between specialists and generalists
should be further explored.88,92 Hiss and Greenfield have
proposed a comanagement system approach to care whereby
the primary care physician would be responsible for the
ongoing comprehensive care of patients, and specialists
would assist during illness when their input would have a
positive impact.92 However, some studies have associated
collaborative care with greater resource utilization with-
out an improvement in clinical outcomes.41,64 Potentially,
the health care provided by generalists could be improved
by limited consultation with specialists in certain clinical
situations as demonstrated by Markson and coworkers.20

This could optimize health care without greatly increasing
costs. Further work is needed to assess how to organize
the health care system so that care provided by general-
ists and specialists is well coordinated, results in superior
outcomes, and is cost-effective. The studies examined in
this article focused on well-defined, narrowly focused di-
agnoses. In clinical practice, patients often have several
concomitant medical conditions. The challenge for further
research is to translate the available evidence into sys-
tems of care that allow generalists and specialists to act
both independently and collaboratively, to best meet the
needs of patients.
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