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Background: The dangers of overuse of antibiotics for upper respiratory infections (URIs) has been
widely recognized, but the rate of change in prescribing patterns in recent years is unknown.

Methods: Data on the use of antibiotics for URIs was extracted from the 1997 to 1999 National Am-
bulatory Medical Care Survey (a national multistage probability sample survey of patients’ office visits to
office-based physicians). Adult patients (>18 years) with a primary diagnosis of URI (bronchitis, com-
mon colds, and other acute upper respiratory infections) were included. The decision to prescribe anti-
biotics was modeled as a function of patient, physician, and practice characteristics using logistic
regression.

Results: The rate of antibiotic prescription for URIs decreased from 52.1% in 1997 to 41.5% in
1999. In a multivariate logistic regression model, treatment by general internal medicine physicians
[odds ratio (OR), 0.37; 95% confidence interval (CI), 0.18 to 0.76] was associated with lower prescrip-
tion rates. Of patients visiting general internal medicine physicians for URIs, 36.2% received antibiotics
compared with 42.9% of those seeing a general/family medicine physician. Patients treated by their pri-
mary care physicians had a higher risk of receiving antibiotics (OR, 1.70; 95% CI, 1.08 to 2.68).

Conclusions: Despite a downward trend in antibiotic prescribing over the years, overprescription of
antibiotics for upper respiratory infections persists. General internal medicine physicians are less likely
than general/family physicians to prescribe antibiotics, but this gap seems to be narrowing. Specific
interventions must be designed to address these disparities. (J Am Board Fam Pract 2004;17:196–200.)

Overuse of antibiotics in adult ambulatory practice
is one of the contributing factors to the increase of
antibiotic-resistant bacteria in the community.1 In
particular, penicillin resistance in Streptococcus pneu-
moniae has increased dramatically during the last 10
years and previous antibiotic use has been identified
as a major risk factor for carriage and spread of
antibiotic-resistant S pneumoniae.2

Although an overwhelming majority of upper
respiratory tract infections are of viral origin,3

more than 50% of patients diagnosed with colds,
upper respiratory tract infections, or bronchitis
were prescribed antibiotics in an analysis of the

1992 National Ambulatory Medical Care Survey
(NAMCS).4 Despite an increasing awareness of the
problem, there is little evidence that practice has
changed in recent years.
The objective of this study is to explore whether

antibiotic prescription practices for upper respira-
tory tract infections have changed and to determine
the influence of physician and practice characteris-
tics on antibiotic prescribing.

Methods
To identify the influence of patient and physician
characteristics on antibiotic prescribing for URIs,
we build on earlier work conducted by Gonzales
and colleagues4 using an earlier version of the
NAMCS. Our study expands on Gonzales and col-
leagues by providing more recent estimates and
investigating time trends in prescribing rates by
physician specialty for 1997 to 1999.

Source of Data
Data were extracted from the 1997 to 1999
NAMCS datasets. The NAMCS is a national
multistage probability sample survey of patients’
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office visits to office-based physicians conducted
annually by the Division of Health Care Statistics,
National Center for Health Statistics, Centers for
Disease Control and Prevention.5 The survey in-
cludes data on physician, patient, and visit charac-
teristics. All characteristics in the NAMCS are re-
ported by the physician or practice and should be
interpreted as such. Antibiotic prescribing as dis-
cussed in this article refers to prescriptions written,
because the survey does not track prescriptions
filled.

Patient Selection
Our analyses were restricted to visits by adults (�18
years). Patients with chronic lung diseases, conges-
tive heart failure, and diabetes (ICD-9-CM codes
491 to 493, 250, 428) were excluded from the
analyses, because broader indications for antibiotics
might exist for such patients.

Identification of Predictors for Antibiotic
Prescription
We model the decision to prescribe antibiotics for
a URI as a function of patient, physician, and prac-
tice characteristics using logistic regression.
Antibiotics coded as primary medication were

identified using the “National Drug Code Direc-
tory” drug class “antimicrobial agents.” For this
analysis, only patients with a primary diagnosis of
URIs as recorded by the physician were considered;
URIs were defined as a group of diseases including
bronchitis, common colds, and other acute upper
respiratory infections, identified by ICD-9-CM
codes (461, 473, 466, 490, 464.10, 464.2, 460, 465).
Patients who had a secondary or tertiary diagnosis
of sinusitis (codes 461, 473), pneumonia (481 to
483, 485 to 486), urinary tract infection (590, 595,
599), pharyngitis (462, 463), otitis media (381.0,
381.3, 381.4, 382.0, 382.9), or skin infections (680
to 684, 685.0, 686.9, 695.3, 704.8, 706.1 to 2) were
excluded, because these diagnoses might be indica-
tions for antibiotic prescription.
Predictors of antibiotic prescription used in the

model included patient characteristics, practice
characteristics, physician characteristics, insurance
characteristics, and visit characteristics (Table 1).
These variables were used to calculate adjusted
odds ratios.
Physicians were stratified into 3 groups: general

internal medicine, general/family medicine, and
other specialists (including pediatricians, surgeons

and all other specialists). In addition, we control for
whether a physician reports him or herself as a
primary care physician for the specific patient re-
ported in the analyses. Time trends in prescribing
rates were explored using indicator variables for
each of the survey years; year variables were inter-
acted with (ie, multiplied by) specialty training type
to determine time trends for each type of physician.
Observations were weighted to the population level
and standard errors were adjusted for clustering at
the physician level because of the multiple obser-
vations contributed by some physicians.

Results
A total of 141,612,037 antibiotic prescriptions were
written between 1997 and 1999. Upper respiratory
infections, as recorded by the physicians, were the
leading reason for antibiotic prescription (17.7% of
the total antibiotic prescriptions). Antibiotics were
prescribed in 47.8% of URIs (54.3% of bronchitis
and 41.5% of common colds). Between 1997 and
1999, the prescription rates for URIs decreased
from 52.1% in 1997 to 49.1% in 1998 and 41.5%
in 1999.
Significant differences in antibiotic prescribing

rates were observed across physician training types
and primary care provider status. General internal
medicine physicians were substantially less likely to
prescribe antibiotics for URIs than were general/
family medicine physicians, with an estimated odds
ratio of 0.37. Other types of specialists demon-
strated no significant differences from rates of pre-
scribing by general/family medicine physicians,
controlling for all other model characteristics. In
addition, a 70% increase in the odds of being pre-
scribed antibiotics was observed if the physician
was the primary care physician of the patient.
Predictors of antibiotic prescription were ex-

plored for the 956 office visits for URIs that met
inclusion and exclusion criteria. Adjusted odds ra-
tios for the different predictors used in our logistic
regression model are presented in Table 1. Per-
sonal characteristics, such as age, gender, and race,
were not differentially associated with antibiotic
prescribing; only Hispanic ethnicity was signifi-
cantly associated with a marked decline in anti-
biotic prescribing over that observed for non-
Hispanics. This effect was not observed in the
earlier analysis by Gonzales and colleagues.4 In
addition, insurance and practice characteristics
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were not significantly associated with antibiotic
prescribing during the sample period. It was sur-
prising that participation in an HMO-type plan (as
reported by the physician) did not serve as a pro-
tective factor against antibiotic prescribing, despite
the potential for provider profiling or other types
of utilization review often present in HMO-type
plans.

Time Trends in Prescribing
To determine time trends in antibiotic prescrip-
tion, we calculated predicted rates of prescription
for a standard patient. To be representative, a stan-
dard patient was defined as the most commonly
observed patient in the data set (ie, white woman

consulting her primary care physician for an URI).
Predicted rates of prescription for this standard
patient, reported in Table 2, show a decrease in
prescription rates for general/family medicine phy-
sicians during the 3 years of observation. For gen-
eral internal medicine physicians, an increase in the

Table 1. Possible Predictors of Ambulatory Antibiotic Prescription for Upper Respiratory Infections in the United
States, 1997 to 1999

Predictors
Office Visit Sample
for a URI �% (n)�

Adjusted Odds Ratios*
(95% CI) for

Antibiotic Prescription

Age
18–44 47% (449) Referent
45–64 30% (287) 0.96 (0.68 to 1.36)
�65 23% (220) 0.80 (0.46 to 1.40)

Female vs male 62% (593) 1.03 (0.73 to 1.44)
Nonwhite race vs white 13% (124) 0.83 (0.50 to 1.36)
Hispanic ethnicity vs not Hispanic 7% (67) 0.17 (0.08 to 0.38)
Geographic region
South 36% (343) Referent
Midwest 26% (249) 1.43 (0.85 to 2.41)
Northeast 19% (182) 1.33 (0.76 to 2.32)
West 19% (182) 1.24 (0.72 to 2.11)

Rural area vs urban 22% (210) 1.28 (0.80 to 2.05)
Reimbursement type
Private insurance 58% (555) Referent
Medicare 17% (163) 1.11 (0.58 to 2.12)
Medicaid 8% (76) 1.09 (0.54 to 2.20)
Selfpay 9% (86) 1.30 (0.72 to 2.36)
Other 8% (76) 1.17 (0.64 to 2.15)

HMO vs not HMO 27% (258) 0.94 (0.62 to 1.43)
Physician specialty
General/family medicine 53% (508) Referent
General internal medicine 36% (343) 0.37 (0.18 to 0.76)
Other specialties 11% (105) 0.78 (0.33 to 1.86)

Primary care physician for this patient vs not
primary care physician

81% (774) 1.70 (1.08 to 2.68)

Solo practice vs not solo practice 40% (382) 1.10 (0.76 to 1.61)
Visit duration

�10 minutes 36% (344) Referent
10–15 minutes 40% (382) 0.99 (0.65 to 1.50)
�15 minutes 24% (230) 1.08 (0.69 to 1.69)

X-ray during visit vs not X-ray 9% (86) 1.06 (0.64 to 1.74)
Year of survey
1997 30% (287) Referent
1998 40% (382) 0.64 (0.36 to 1.15)
1999 30% (287) 0.50 (0.27 to 0.94)

Interaction terms:
General internal medicine * year 1998 2.22 (0.92 to 5.35)
General internal medicine * year 1999 2.02 (0.45 to 4.65)
Other specialties * year 1998 1.44 (0.45 to 4.65)
Other specialties * year 1999 1.51 (0.45 to 5.16)

* Adjusted odds ratios are reported from a logistic regression analysis using all variables reported in Table 1.

Table 2. Predicted Rates (%) of Antibiotic Prescribing
for Patients Consulting Their Primary Care Physician
for URIs, by Year and Physician Specialty

Specialty 1997 1998 1999

General/Family Medicine 59.9% 49% 42.9%
General Internal Medicine 35.8% 44.3% 36.2%
Other Specialties 53.9% 52.1% 47.1%
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prescription rate was observed between 1997 and
1998, but in 1999 this rate returned to a rate similar
to that observed in 1997. The decrease in the rate
of prescribing for other specialists was not statisti-
cally significant.

Discussion
Despite overwhelming evidence that overuse of an-
tibiotics is detrimental, that most URIs are cured
without treatment, and therefore that the lowest
antibiotic prescription rates should be desirable,
antibiotics were still prescribed for more than 40%
of the URIs seen in adult ambulatory practice be-
tween 1997 and 1999 in the United States. These
rates compare favorably with rates observed in
older NAMCS datasets4,6 or in other populations
(51% to 85% of patients prescribed with anti-
biotics),7 and are similar to that observed by Stone
and colleagues8 in 1996 in emergency departments.
A decrease in antibiotic prescriptions for URIs was
observed during the 3 years of our analysis, sug-
gesting that awareness about the misuse of anti-
biotics has increased during these years.
Looking at predictors for antibiotic prescription,

general internal medicine physicians had a 63%
lower risk of prescribing antibiotics for URIs than
general/family medicine physicians in 1997. How-
ever, by 1999, this gap had narrowed, entirely
because of changes in rates by general/family
medicine physicians. Physicians were found,
independent of specialty, to prescribe more fre-
quently when they considered themselves the pa-
tient’s primary care physician. This contrasts with
earlier observations, in which no difference was
found across physicians specialties,4 but is consis-
tent with findings that family practitioners and
other primary care physicians were higher prescrib-
ers of antibiotics for colds in children than pedia-
tricians.9,10 This may suggest that physicians who
are more familiar with their patients adopt a more
subjective way of prescribing and are more influ-
enced by the patient’s expectations and requests,
resulting in a lower compliance with clinical prac-
tice guidelines.
Disparities in training, continuous education,

and access to relevant information might also ex-
plain these differences across physicians’ groups.
Recent training has been linked to reduced anti-
biotic prescription in 2 recent publications. Stone
and colleagues showed that residents and interns,

closer to their medical training, were less likely to
prescribe antibiotics.8 Likewise, Mainous and col-
leagues9 found that for high prescribers of anti-
biotics, more years had passed since medical school.
Although our findings might suggest that future
educational campaigns and information tools
should continue to target non-general internal
medicine physicians and primary care physicians, a
closer look at the predicted values for antibiotic
prescribing across physician specialties reveals that
there was no improvement in antibiotic prescrip-
tion among general internal medicine physicians
during the 3 years of observation, contrasting with
a constant decrease in antibiotic prescription for
general/family medicine physicians. Therefore, ef-
forts should not only be targeted toward general/
family medicine physicians to sustain the favorable
observed trend but should also be directed toward
general internal medicine physicians.
Ethnicity was identified as another significant

predictor. Hispanic patients seemed to be “pro-
tected” against antibiotic overuse, having 83%
lower chance than non-Hispanic patients of being
prescribed an antibiotic for an illness. Ethnicity has
not been systematically explored in previous stud-
ies, but our results contrast with those reported by
Stone et al8, who did not identify ethnicity as a
predictor for antibiotic prescription in a population
of patients in emergency departments. Although
there is no straightforward explanation for our
findings, they are consistent with a significant in-
crease in antibiotic prescriptions for cough ob-
served in white/non-Hispanic patients in previous
analyses of the NAMCS database.6 The use of a
secondary database limits our ability to explore
social and educational factors, beliefs about the
efficacy of antibiotics, and severity of symptoms, all
of which have been shown to influence antibiotic
prescription and to have high variations across pa-
tients’ populations.11–13 Because no information on
patient socioeconomic background, education, or
beliefs is collected in the NAMCS, a prospective
collection of data would be more appropriate to
address these issues.
In conclusion, an encouraging decrease in anti-

biotic prescription was observed in this study, but
antibiotic overuse persists across physician special-
ties, necessitating better strategies to improve clin-
ical practice. Although the dissemination of evi-
dence-based clinical practice guidelines is one of
the most commonly recognized tools used to reach
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this objective, the impact of the most recently pub-
lished guidelines on the use of antibiotics for
URIs14–16 should be carefully monitored in the
future to identify new predictors of antibiotic mis-
use and to develop more specific intervention pro-
grams. A better understanding of patients’ expec-
tations17 could help develop intervention programs
in adult populations similar to those that had a
positive impact among children.18,19

We thank E. Costich, D. Tornatore, R. Lopez, and N. Nadkarni
for help in a first analysis of the data.
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