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PURPOSE: To study the association of physician characteris-
tics, the characteristics of their practice settings, patient mix,
and reported frequency of prescribing asthma medication with
patients’ health status and health-related quality of life in
asthma.
METHODS: We conducted a mail-back survey of physicians
(n � 147) that included demographic characteristics, practice
and training characteristics, and reported prescribing frequen-
cies for common asthma treatments. We also conducted struc-
tured telephone interviews with 317 of their patients, assessing
demographic characteristics, health status (as measured by the
Short Form–12 [SF-12] physical component score), and asth-
ma-specific quality of life (as measured by the Marks question-
naire).
RESULTS: In adjusted analyses, pulmonary specialists were
more likely to report using leukotriene modifiers (odds ratio
[OR] � 4.7; 95% confidence interval [CI]: 1.2 to 18) and the-

ophylline (OR � 3.0; 95% CI: 1.0 to 9.0) in adult patients with
asthma. Working in a practice of �75% health maintenance
organization (HMO)– or preferred provider organization
(PPO)–insured patients was associated with a lower likelihood
of prescribing leukotriene modifiers (OR � 0.1; 95% CI: 0.01 to
0.5). Adjusting for patient demographic characteristics and ste-
roid dependence, physician prescribing tendencies were not as-
sociated with patients’ perceived health status or quality of life.
Although an HMO- or PPO-predominant practice was associ-
ated with better physical health status (mean difference in SF-12
physical component score, 3.1; 95% CI: 0.05 to 6.2; P � 0.05),
there was no statistical association with quality of life.
CONCLUSION: The characteristics of physicians, their prac-
tices, and the asthma medication prescribing strategies that they
adopt are not strongly associated with patients’ perceived
outcomes. Am J Med. 2003;114:581–587. ©2003 by Excerpta
Medica Inc.

There are substantial variations in the use of medi-
cal procedures and in health outcomes among
contiguous geographic areas (1–3). Subsequent

studies, using individual-level data, have shown that the
characteristics of physicians and their practices explain
some of this variation (4 – 8), which may affect patient
outcomes (9). The demographic characteristics of physi-
cians, reimbursement structures, and specialty training
may also influence outcomes. For example, differences in
communication style between male and female physi-
cians may affect patient adherence and their perception
of care (10).

Asthma in adult patients may be particularly relevant to
the study of the relation among physicians, clinical manage-
ment strategies, and patient-perceived outcomes. It is com-
mon, costly, and associated with substantial morbidity

(11,12). Guidelines for asthma management provide a
benchmark against which variation can be measured (13).
Standardized measures allow the assessment of generic and
asthma-specific patient-perceived outcomes.

To examine these relations, we surveyed physicians
who treated adults with asthma. We ascertained their de-
mographic characteristics, training, practice settings, and
the relative frequency with which they reported prescrib-
ing various medications for asthma. We linked these sur-
vey data to patient interview data that included patient-
perceived health status and asthma-specific health-re-
lated quality of life.

METHODS

Asthma Disability Subject Enrollment
Patients with asthma were enrolled from the practices of
57 pulmonary specialists and 17 allergy and immunology
specialists from 1992 to 1994 and from 34 family practi-
tioners in 1996 (14,15). Physicians were selected ran-
domly from all certified specialists in internal medicine
and pulmonology (n � 252), internal medicine and al-
lergy and immunology (n � 40), or family practice (n �
2041) in northern California. Patient eligibility was lim-
ited to an age range of 18 to 50 years. Physicians com-
pleted a log of eligible patients.

Patients were interviewed at baseline, with follow-up
interviews at 18- to 24-month intervals. Data from this
study were obtained from follow-up interviews in 1998

From the Division of Occupational and Environmental Medicine (PDB,
GE, MSP, MDE), the Division of Pulmonary and Critical Care Medicine
(PDB, MDE), the Division of Rheumatology (LT, PPK, EHY), the De-
partment of Medicine; Cardiovascular Research Institute (PDB); and
the Institute for Health Policy Studies (PPK, EHY), University of Cali-
fornia, San Francisco, San Francisco, California.

Supported by grants from the National Institutes of Health (HL56438
and HL04201), Bethesda, Maryland, and the National Institute for Oc-
cupational Safety and Health (OH03480), Centers for Disease Control
and Prevention, Atlanta, Georgia.

Requests for reprints should be addressed to Paul D. Blanc, MD,
MSPH, Department of Medicine, University of California, San Fran-
cisco, 350 Parnassus Avenue, Suite 609, Box 0924, San Francisco, Cali-
fornia 94117, or blancp@itsa.ucsf.edu.

Manuscript submitted June 28, 2002, and accepted in revised form
December 10, 2002.

©2003 by Excerpta Medica Inc. 0002-9343/03/$–see front matter 581
All rights reserved. doi:10.1016/S0002-9343(03)00053-6



and 1999. For patients who were recruited from allergy or
pulmonary subspecialists, this was the third follow-up
interview; for those recruited from family practice spe-
cialists, this was the first follow-up interview. In total, 401
patients completed interviews.

Physician Survey Eligibility and Recruitment
As part of their structured telephone interviews, patients
were asked to name and identify the practice location of
the health care practitioner whom they considered to be
their primary care provider for asthma. These physicians
were sent a survey by mail. Physicians who did not re-
spond to the initial mailing were contacted by mail or
facsimile at least one additional time and by telephone on
at least one occasion. An honorarium of $50 was pro-
vided. A physician could have been named by more than
1 patient, but could contribute only one survey response
to the study.

Of the 401 patients, 32 (8%) did not name a provider.
The remaining 369 patients named 197 health care prac-
titioners, from whom we identified an eligible pool of 175
physicians (89%) (Figure). We obtained survey responses
from 147 physicians (84%). Of the 369 patients who
named a provider, 317 (86%) were linked to a physician
who completed a survey.

Physician Demographic Factors, Training, and
Practice Setting
Participating physicians were asked to complete a four-
page questionnaire that ascertained demographic charac-
teristics, years elapsed since completion of medical
school, and type and extent of specialty and subspecialty
training completed. Physicians also provided informa-
tion on their overall patient visit volume, the proportion
of patients with health maintenance organization
(HMO) or preferred provider organization (PPO) reim-
bursement, and general primary care responsibilities. We
defined three dichotomous practice measures. An HMO-
or PPO-predominant practice was defined as �75% of
patients in the physician’s practice covered by such insur-
ance. High-volume asthma care was defined as a patient
visit volume of more than 50 patients per week, of whom
�15% have a diagnosis of asthma, with the physician also
noting that he or she provides primary care for �20% of
these patients. A high asthma severity case mix was de-
fined as �25% of persons with asthma in the practice
having physician-assessed severe disease, with the physi-
cian reporting that he or she also provides in-hospital
patient care for asthma.

Clinical Asthma Management Strategies
Physicians were asked to provide information about their
prescribing frequencies for various medications and
treatments for the adult asthma patients in their practice.
The survey asked, “Among all adults with asthma in your

practice, including mild, moderate, and severe cases,
what proportion receive the following medications or
other treatments?” In this analysis, we tested three pre-
scribing strategies for asthma: leukotriene modifiers, be-
cause of the rapid increase in their use since their intro-
duction into clinical practice in the last 5 years (16); theo-
phylline-containing medications, because of the marked
decrease in their use during the last 20 years (17); and
inhaled long-acting beta-agonists, because this treatment
is a key component of current asthma management
guidelines (13). For each strategy, based on the observed
distribution, we identified a cutpoint for frequent pre-
scribing (leukotriene modifiers at 30% of patients with
asthma, theophylline at 10%, and long-acting beta-ago-
nists at 70%).

Patient Outcomes
We defined dependence on systemic corticosteroids
among patients based on information noted in physi-
cians’ recruitment logs at the time of enrollment. We an-
alyzed two outcome variables that measured general
health status and asthma-specific quality of life. This
analysis was based on scales with established psychomet-
ric properties: the Short Form–12 (SF-12) (18), a generic
health status measure, and the Marks Asthma Quality-of-
life Questionnaire, an asthma-specific measure (19,20).
We used the physical component score derived from the
SF-12, which measures an underlying physical dimension
of health (18,21).

Statistical Analysis
All analyses were carried out with SAS (SAS Institute,
Cary, North Carolina). We used a hierarchical approach
to data analysis, developing a series of multivariate mod-
els to describe the relations between physician character-
istics and patient attributes. In the first series of logistic
regression analyses, the physician was the unit of analysis
(n � 147) and we treated physicians’ demographic and
practice characteristics as independent variables. In these
analyses, we treated the three prescribing strategies (fre-
quent prescription of leukotriene modifiers, theophyl-
line, or long-acting beta-agonists) as dependent vari-
ables. For each of these dependent variables, we per-
formed separate multiple logistic regression analyses
using the same predictive models defined a priori.

Using linear regression analyses, we studied the rela-
tion of physicians’ characteristics and asthma manage-
ment strategies to patient health outcomes. Patients
linked to their surveyed physician constituted the unit of
analysis (n � 317). We used the Student t test, the chi-
squared test for trend (ordinal income and education lev-
els), and the chi-squared test to analyze the differences
between patients who were and were not included in this
analysis of health outcomes.
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We analyzed factors associated with two outcome
measures: the SF-12 physical component score and the
Marks asthma-specific quality-of-life score. We tested
models that included patient characteristics, physician
characteristics, and the prescribing strategies. Because the
study design led to clustering of patients by physician
(median number of patients per physician, 3; range, 1 to
25 patients), to account for the potential correlation aris-
ing from this clustering, we used a mixed-model ap-

proach for this set of analyses, treating the individual
physician as a random-effect modifier.

RESULTS

Most physicians were men who had been in practice for
many years (Table 1); only 1 in 5 had graduated from
medical school within 15 years of the survey. Pulmonary

Figure 1. Physician recruitment from the 197 providers listed by study patients.
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and allergy subspecialists accounted for slightly more
than half of those surveyed.

Pulmonary specialty training was associated with the
likelihood of being a high-frequency prescriber for each
of the medications analyzed, although this was not statis-
tically significant for long-acting beta-agonists (Table 2).
Physicians in HMO- or PPO-predominant practices were
less likely to prescribe leukotrienes frequently (Table 2).

Compared with patients whose physicians did not par-
ticipate in the survey, those with participating physicians
were slightly older and more likely to be in higher income
categories and to have health insurance (Table 3).

Patient education and income were positively related
to better health status and quality of life (Table 4),
whereas steroid-dependent asthma was associated with
worse health status and quality of life. In contrast, the
physicians’ attributes had little effect on either health sta-
tus or quality of life. Although patients of physicians in
HMO- or PPO-predominant practices reported some-
what better health status, there was no association with
quality of life.

None of the three prescribing practices was associated
statistically with physical health status or quality of life
(Table 4).

DISCUSSION

We found that pulmonary physicians were more likely to
report being high-frequency prescribers of specific
asthma medications, whereas physicians in HMO- or
PPO-predominant practices were less likely to be high-
frequency prescribers of leukotriene inhibitors. However,
these physician characteristics were not associated with
patient-reported outcomes of health status or quality of
life. In contrast, patient sociodemographic factors were
associated with the same outcomes.

There has been considerable interest in the effects of
physician specialty training on asthma outcomes, espe-
cially for allergy specialists. In an HMO-based study in
Oregon, care by allergy specialists, compared with general
internists, was associated with better Short Form–36 (SF-
36) physical component scores, but not with better qual-
ity-of-life scores measured by the Marks scale (22). A pro-
spective but nonrandomized study comparing newly en-
rolled adult patients with respiratory symptoms (but not
clearly defined as asthma) who were followed by either a
general internist or allergy specialist observed a one-point
decline in summary SF-36 score among the generalist-
treated patients and a five-point improvement in the al-
lergist-treated group (23).

One other study has surveyed adults with asthma and
their treating physicians, including pulmonary special-

ists, allergy specialists, and general internists (24). Taking
into account patient demographic characteristics, illness
severity, and quality-of-care indicators, treatment by pul-
monary specialists was not associated with any difference
in the SF-36 physical summary score, whereas care by an
allergy specialist was associated with an almost three-
point better score. This study was HMO based and did
not examine other practice settings, the physician survey
was limited to training and self-reported asthma exper-
tise, and no asthma-specific quality-of-life measure was
analyzed.

Other physician-related factors that may be related to
asthma-related health status or quality of life have re-
ceived little attention. A recent study of physicians’ “par-
ticipatory decision making” (based on patients’ reports)
found that lower participatory decision-making scores
were associated with poorer SF-36 physical component
scores and poorer asthma-specific quality of life, but
there was no consistent gradient of effect (25). In terms of
patient-related determinants of perceived health status,
our findings are similar to an analysis of adults with
asthma in a Michigan HMO. In that study, sex, educa-
tion, income, and illness severity were all significant pre-
dictors of physical health status. Physician-related factors
were not included in that analysis (26).

Our study had several limitations. We did not assess
the efficacy of specific intervention strategies, as might be
done in a controlled trial; however, clinical trials are not
useful for studying the complex and interactive nature of
patient and physician characteristics. We did not review
medical records, and surveyed physicians may have
underreported or overreported certain practices. The

Table 1. Characteristics of the 147 Physicians Who Responded
to the Survey

Characteristics
Number (%) or

Mean � SD

Male sex 117 (80)
Age (years) 49 � 8
Years since medical school graduation 23 � 8
Graduated from medical school

within last 15 years
30 (20)

Specialization
Pulmonary 55 (37)
Allergy/immunology 23 (16)
Family practice 39 (27)
Other or none 30 (20)

Practice and case-mix characteristics
HMO- or PPO-predominant practice 45 (31)
High-volume asthma care 36 (24)
High asthma severity case mix 44 (30)

HMO � health maintenance organization; PPO � preferred provider
organization.
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patients in our study may not be representative of all
those with asthma in the practices that we surveyed.
Moreover, we did not link patients to individual thera-
pies. Although family practitioners were well represented
in our sample, we had relatively few general internists.
Our response rate of 84% is excellent in comparison to
most physician surveys and minimizes the likelihood of
meaningful selection effects at this level (27). Finally, all
our patients lived in California, and our results may not
apply to other geographic areas.

Prescribing habits in asthma have changed markedly,
with an increase in the use of long-acting beta-agonists
and inhaled steroids and a reduction in the use of theoph-
ylline and related methylxanthines. More recently, there
has been a rapid increase in the use of leukotriene modi-
fiers (16,17). Thus, asthma should be an ideal condition
to study the link between practice variation and patient
outcomes. Yet, we found that differences in asthma-spe-
cific prescribing tendencies do not explain much of the
variability in patient-perceived health status and quality

Table 2. Associations between Physician and Practice Characteristics and Reported Prescribing Practices

Factors

Frequent Prescribing of:

Long-Acting Beta-Agonists Leukotriene Modifiers Theophylline Medications

Odds Ratio (95% Confidence Interval)*

Physician characteristics
�15 years since medical school graduation 0.5 (0.1–1.8) 0.3 (0.1–1.1) 0.8 (0.3–2.5)
Female sex 0.4 (0.1–1.9) 0.7 (0.1–3.4) 0.4 (0.1–1.3)

Specialization
Pulmonary subspecialty† 2.0 (0.6–7.4) 4.7 (1.2–18) 3.0 (1.0–9.0)
Allergy subspecialty† 3.4 (0.8–15) 1.3 (0.1–14) 0.4 (0.1–1.7)

Practice and case-mix characteristics
HMO- or PPO-predominant practice 0.4 (0.1–1.3) 0.1 (0.01–0.5) 1.5 (0.6–3.8)
High-volume asthma care 2.1 (0.8–5.4) 0.5 (0.2–1.5) 1.2 (0.5–2.8)
High asthma severity case mix 1.7 (0.6–5.6) 2.1 (0.6–6.8) 0.8 (0.1–1.7)

* An odds ratio �1 indicates that the characteristic was associated with a greater likelihood of being a high-frequency prescriber of the particular
medication class.
† Compared with all other physicians.
HMO � health maintenance organization; PPO � preferred provider organization.

Table 3. Characteristics of Patients with Asthma For Whom Physician Surveys Were and Were Not Available

Characteristics

Subjects with Physician Survey
(n � 317)

Subjects without Physician Survey
(n � 84) P Value

Number (%), Mean � SD, or Median (25th–75th Percentile)

Female sex 224 (71) 61 (73) 0.83
Age (years) 45 � 7.5 42 � 8.0 �0.001
Non-Hispanic white 236 (75) 54 (64) 0.09
Education 0.08

High school 62 (20) 24 (29)
Some college 117 (37) 30 (36)
College graduate 138 (44) 30 (36)

Annual household income 0.02
�$20,000 58 (18) 23 (27)
$20,000 to $39,999 47 (15) 12 (14)
$40,000 to $74,999 105 (33) 32 (38)
�$75,000 107 (34) 17 (20)

Any health insurance 308 (97) 77 (92) 0.05
SF-12 physical component score 46 � 12 46 � 12 0.94
Quality-of-life score 12 (5–23) 12 (6–23) 0.80
Steroid dependent at study entry 45 (14) 9 (11) 0.52

SF-12 � Short Form–12.
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of life, nor do other physician-related individual or prac-
tice-level attributes appear to affect these outcomes.
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