
Xu et al. BMC Emergency Medicine 2013, 13:7
http://www.biomedcentral.com/1471-227X/13/7
RESEARCH ARTICLE Open Access
Over-prescribing of antibiotics and imaging in the
management of uncomplicated URIs in
emergency departments
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Abstract

Background: Unnecessary use of resources for common illnesses has substantial effect on patient care and costs.
Evidence-based guidelines do not recommend antibiotics or imaging for uncomplicated upper respiratory
infections (URIs). The objective of the current study was to examine medical care providers’ compliance with
guidelines in treating uncomplicated URIs in emergency departments (EDs) in the US.

Methods: Nationally representative data from the NHAMCS 2007 and 2008 were used. Uncomplicated URIs were
identified through ICD-9 codes of nasopharyngitis, laryngitis, bronchitis, URI not otherwise specified and influenza
involving upper respiratory tract. Exclusion criteria were concurrent comorbidities, follow-up visits, and age < 18
or >64 years. Most frequently prescribed classes of antibiotics were identified. Multivariate analyses were conducted
to identify the factors associated with the prescribing of antibiotics and use of imaging studies.

Results: In 2007 and 2008, there were 2.2 million adult uncomplicated URI visits without any other concurrent
diagnoses in EDs in the US. Approximately 52% were given antibiotic prescriptions, over one-third of which were
macrolides, and nearly half of the visits performed imaging studies. About 51% had a diagnosis of bronchitis, 35%
URI NOS, 9% nasopharyngitis, laryngitis or influenza, and 4% multiple URI diagnoses. The diagnosis of bronchitis,
fever at presentation, older ages, male gender, longer waiting time, and metropolitan areas were associated with a
greater likelihood of prescribing antibiotics or imaging studies, controlling for confounding factors.

Conclusion: Despite the recommendations and campaign efforts by the CDC and many medical associations, the
prescribing of antibiotics in treating uncomplicated URIs in the EDs remains prevalent. Furthermore, overutilization
of imaging studies is prevalent. Changes at levels of health care system and hospitals are needed to avoid
unnecessary resource utilization. In addition, further patient education about antibiotic use in the community may
greatly facilitate the transition out of an antibiotic-dependent consumer culture.
Background
Inappropriate testing and treatments can lead to sub-
stantial over-expenditure in managing uncomplicated ill-
nesses. Acute upper respiratory tract infection (URI) is
one of the most common diagnoses seen in emergency
departments (EDs) in the US. Between 1995 and 2000,
there was an average of 8.5 million annual URI visits to
the EDs [1], representing about 8% of all ED visits. In
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2001–2002, about 23.7% of all ambulatory care visits
were related to URIs [2]. To reduce the high prevalence
of inappropriate treatment of uncomplicated URIs, the
Centers for Disease Control and Prevention (CDC) and
other medical organizations published guidelines for ap-
propriate management.
The most studied aspect of the guidelines was the use of

antibiotics. Several studies in the ambulatory care setting
[3-5] and EDs [1] found that antibiotics were inappropri-
ately used in over 50% of cases in the late 1990s and early
2000s. The study specific to EDs estimated the prevalence
of inappropriate antibiotic use to be around 57% of adult
URI visits [1]. One study showed that although the overall
prevalence of antibiotic use was decreasing over time, the
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prescription of broad-spectrum antibiotics was on the rise
[2]. The same study also concluded that the prevalence
rates were comparable between EDs, office practices and
outpatient clinics.
Imaging, especially plain radiography, of chest, has been

utilized extensively in diagnosing respiratory diseases
because of its availability, convenience and low cost. Sev-
eral studies have demonstrated that unless a clinician
suspected pneumonia or pathologies other than an un-
complicated URIs, imaging did not have additional
diagnostic values after a thorough history and physi-
cal examination [6-9]. Consequently, CDC guidelines
recommended that no routine diagnostic tests or imaging
were needed without other indications in the outpatient
management of uncomplicated URIs.
The objective of the current study was to examine

medical care providers’ compliance with CDC guidelines
in treating uncomplicated URIs in EDs in the US. The
results provided benchmarks of providers’ compliance
and insights into more effective and efficient manage-
ment of uncomplicated URIs in emergency departments.

Methods
Nationally representative emergency department data
from the National Hospital Ambulatory Medical Care
Survey (NHAMCS) 2007 and 2008 were used. Key data
elements included patient demographic characteristics,
visit characteristics, vital signs, tests, procedures, medi-
cations, discharge status and up to 3 diagnoses in ICD-9
codes. Details of the NHAMCS can be found at the
CDC website (http://www.cdc.gov/nchs/ahcd.htm).
Uncomplicated URI diagnoses included ICD-9 codes

for nasopharyngitis, laryngitis, bronchitis, URI NOS, and
influenza involving upper respiratory tract. Several con-
siderations were taken in selecting URI visits for the
analyses. First, concurrent diagnoses of infections other
than URIs, for example, urinary tract infection, could
make the use of antibiotics appropriate. Second, anti-
biotic use could be appropriate for some upper respira-
tory infections, for example, sinusitis and otitis media.
Third, concurrent chronic and acute diseases and condi-
tions could justify the use of more aggressive treatments
and diagnostic tests. Lastly, management strategies were
different among pediatric, adult, and elderly patients.
Based on these considerations and the sample selec-

tion procedures used in previous studies of URIs using
the NHAMCS data, the following inclusion and exclu-
sion criteria were used to identify adult patients present-
ing with only uncomplicated URIs:

Inclusion

– Diagnoses of nasopharyngitis or common cold
(ICD-9 460), laryngitis (ICD-9 464), bronchitis
(ICD-9 466 and 490), URI NOS (ICD-9 465) and
influenza that involves upper respiratory tract
(ICD-9 487.1).

Exclusion

– Any concurrent comorbidities in the recorded
diagnoses

– Follow-up visit of a prior ED visit
– Age < 18 or >64 years

The dependent variables were 1) the prescription of
antibiotics and 2) the prescription of imaging studies
(X-ray and CT). Several factors that may be associated
with the prescription of antibiotics and imaging were in-
vestigated. The factors were selected a priori based on
results from previous studies and the availability of in-
formation in the NHAMCS data. The types of URIs
were categorized as URI NOS, nasopharyngitis, laryngi-
tis, bronchitis, influenza, and multiple URI diagnoses.
Nasopharyngitis, laryngitis and influenza were combined
due to small cell sizes. Vital signs at presentation in-
cluded whether the temperature was >100.4 Fahrenheit,
whether the patient had tachydcardia (heart rate > 100
beats per minute) and whether the patient had systolic
blood pressure (SBP) > 160 mmHg or diastolic blood
pressure (DBP) >100 mmHg. Less than 20 patients had
bradycardia (hear rate < 60 beats per minute) and pulse
oximetry < 92%. Due to the concern of small cell sizes,
bradycardia and oxygen saturation were not examined.
Characteristics of a visit included whether a patient

presented with moderate or severe pain, waiting time to
see a provider longer than 2 hours, whether a physician
saw the patient, and the season. Patient demographic
characteristics examined were age (41–64 vs. 18–40 years
of age), sex, race, and ethnicity. Sources of payment were
private insurance, Medicare, Medicaid, self-pay, and
others. Sources of payment were not mutually exclusive
because a patient may have multiple insurance types, for
example, Medicare and private insurance. Geographic
characteristics were Metropolitan Statistical Areas (MSA)
and region (Northeast, Midwest, South and West).
To achieve a sufficient sample size, 2007 and 2008

were combined, as done in previous studies of URIs
using NHAMCS. The complex sampling design was
controlled for in all analyses to provide nationally
representative estimates. Statistical software SASW (SAS
Institute, Cary, NC) and Stata W (StataCorp LP, College
Station, TX) were used to perform the analyses. First,
the prescribing patterns of antibiotics and imaging were
estimated. The most frequently prescribed antibiotic
classes were then identified. Two multivariate logistic re-
gressions were performed for prescribing antibiotics and
imaging studies, respectively, to identify the effect of
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each independent variable, controlling for the confoun-
ding factors.
Results
In 2007 and 2008, there were 241 million ED visits in
the US, out of which 2.2 million were adult uncompli-
cated URIs without any other concurrent diagnoses.
Among all uncomplicated URI visits, about 52% (95%
CI: 47-58%) had antibiotic prescriptions and 46% (95%
CI: 40-52%) had X-ray. Less than 2% of the visits
performed CT studies. Approximately 51% (95% CI:
46-57%) of these visits had a diagnosis of bronchitis,
35% (95% CI: 29-40%) had a diagnosis of URI NOS, 9%
(95% CI: 5-10%) had nasopharyngitis, laryngitis or
influenza, and 4% (95% CI: 2-7%) had multiple URI
diagnoses.
Figure 1 reports the prescription rate of each antibiotic

class. About 36% (95% CI: 31-42%) of the visits included
macrolide prescriptions, with the vast majority being
azithromycin. Roughly 5% (95% CI: 3-8%) had penicillin
prescriptions, almost all of which were amoxicillin and
amoxicillin/clavulanate. Nearly 5% (95% CI: 3-7%) pre-
scribed quinolones, the most frequent being levofloxacin
followed by moxifloxacin and ciprofloxacin. Approxi-
mately 4% (95% CI: 3-6%) used tetracyclines, almost all
of which were doxycycline.
Descriptive statistics of the sample characteristics are

shown in Table 1. Table 2 reports results from the multi-
variate analyses. Among statistically significant (p < 0.05)
findings, the diagnosis of bronchitis and multiple URI
diagnoses were more likely than URI NOS to be associ-
ated with antibiotic prescriptions. In addition, the diag-
nosis of bronchitis was more likely than the diagnosis of
URI NOS to be associated with the ordering of imaging
studies. Among vital signs, fever was found to be signifi-
cantly associated with a higher likelihood of prescribing
antibiotics.
Figure 1 Prevalence of antibiotic use.
Waiting time longer than 2 hours was significantly as-
sociated with increased odds of prescribing antibiotics.
As compared with males, female patients were found to
be less likely to get antibiotics. Middle-aged patients
were more likely than their younger counterparts to re-
ceive imaging studies. Having private insurance or Medi-
care was significantly associated with imaging studies.
MSA status was significantly associated with increased
probabilities of receiving imaging studies.

Discussion
In spite of research evidence and guidelines on the
management of uncomplicated URIs, over-prescribing of
antibiotics and imaging studies, particularly plain radiog-
raphy, persists. In 2000, over half of all ED visits for
URIs had an antibiotic prescribed [2]. In 2005–2006, the
antibiotic prescription rate reach 64% of URI visits in
EDs [5]. Our study offered another piece of evidence
that the overutilization of antibiotics in EDs continued
into 2008, despite the growing concerns for antibiotic
resistance and rising health care costs.
An early study reported that penicillins (13.1%),

macrolides (25.8%), and cephalosporins (6.2%) were the
most frequently prescribed antibiotics in 1995–2000 [1].
In 2005–2006, the prescription rate for penicillins and
cephalosporins significantly decreased whereas that for
macrolides increased from 1995–1996 [3]. Our study
found that in 2007 and 2008, macrolide was the most
frequently prescribed antibiotic class (35%) and penicil-
lins were prescribed to only about 5% of the visits. Be-
cause of the differences in inclusion/exclusion criteria
among the studies, the prescription prevalence rates are
not directly comparable. However, it is evident that there
have been changes in providers’ prescribing patterns.
The over-prescribing of macrolide, mostly azithromycin,

may be attributable to its availability, low cost and microbial
coverage. About 10% of adult pharyngitis cases are caused
by Group A Hemolytic Streptococcus (GABHS). The most



Table 1 Descriptive statistics (n = 616)

Unweighted sample Weighted%

URI type

URI NOS 195 34.90

Nasopharyngitis, laryngitis,
or influenza

57 9.27

Bronchitis 334 51.48

Multiple URI Dx 30 4.36

Vital signs at presentation

Temperature > 100.4 58 8.90

Tachycardia 160 28.82

SBP > 160 or DBP > 100 54 8.00

Characteristics of visit

Moderate or severe pain 292 49.49

Waiting time > 2 hrs 69 10.45

Not seen by a physician 72 13.32

Season

Fall 123 18.04

Spring 168 27.59

Summer 84 16.39

Winter 241 37.98

Demographics

41-64 years of age (vs. 18–40) 214 33.36

Female 387 65.78

Race/ethnicity

Non-hispanic white 333 55.20

Non-hispanic black 186 29.86

Other races and
ethnicities

97 14.95

Source of payment

Private insurance 241 37.23

Medicare 46 8.00

Medicaid 158 24.77

Self pay 152 26.35

Other source of payment 56 9.33

Geographic location

Metropolitan statistical areas 513 78.38

Region

Northeast 164 20.88

Midwest 119 19.48

South 255 45.66

West 78 13.98

Table 2 Results from multivariate analyses (odds ratios)a

(n = 616)

Antibiotics Imaging

URI type

URI NOS (Referent)

Nasopharyngitis, laryngitis, or influenza 0.434 0.517

Bronchitis 11.333* 3.608*

Multiple URI Dx 4.796* 1.017

Vital Signs at presentation

Temperature > 100.4 2.777* 1.450

Tachycardia 0.674 1.038

SBP > 160 or DBP > 100 0.670 1.044

Characteristics of visit

Moderate or severe pain 1.212 1.436

Waiting time > 2 hrs 1.917* 1.116

Not seen by a physician 1.348 0.589

Season (Fall as referent)

Spring 0.733 1.504

Summer 0.718 1.508

Winter 0.746 1.461

Demographics

41-64 years of age (vs. 18–40) 1.432 2.300*

Female 0.464* 1.326

Race/ethnicity (Non-hispanic white
as referent)

Non-hispanic black 0.961 1.131

Other races and ethnicities 1.012 1.119

Source of payment

Private insurance 0.491 3.532*

Medicare 0.356 2.982*

Medicaid 0.715 2.303

Self pay 0.558 1.618

Other source of payment 0.597 2.557

Geographic location

Metropolitan statistical areas 0.835 2.295*

Region (Northeast as Referent)

Midwest 1.101 1.044

South 1.814 0.934

West 0.773 0.754

*: p < 0.05.
a: Odds ratios are reported.
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common organisms that cause community-acquired pneu-
monia include Streptococcus pneumoniae and Mycoplasma
penumoniae. These three organisms, if not resistant, are
sensitive to azithromycin. With the overlap of the symptoms
of community-acquired pneumonia and upper respiratory
infections, the increased use of azithromycin may be the re-
sult of diagnostic uncertainty and a shot-gun approach to
treat the common respiratory symptoms seen in the EDs.
Over time, many ED providers may have adopted this prac-
tice in treating the otherwise healthy patient population as a
means to expedite patient disposition in response to increas-
ing ED crowding and longer patient turn-over time.
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The prescribing of antibiotics may also be associated
with providers’ attempt to increase patient satisfaction
[10-14]. In a study of 5 urban teaching hospital EDs, more
treatments received in EDs was associated with a higher
level of patient satisfaction, even after controlling for other
confounding factors [15], although another study failed to
demonstrate this association [16]. The current study found
that longer waiting time was associated with prescribing
antibiotics. This may have reflected ED providers’ efforts
to prevent patient dissatisfaction rather than their propen-
sity to prescribing antibiotics, for it was well demonstrated
that waiting time in the EDs was a key predictor of patient
satisfaction [15,17-20].
In addition, the current study found that almost half

of the URI visits had imaging studies, particularly X-ray.
Because we selected the healthiest age group without
concurrent conditions from the general ED patient
population to construct the sample, such a high preva-
lence of the use would suggest overutilization of care.
One of the key rationales for ordering imaging studies
among patients with respiratory symptoms was to rule
out pneumonia. The incidence of community acquired
pneumonia among patients with respiratory symptoms was
between 2.7% and 7% in the general population [21-24].
For adult 18–64 years of age without comorbidities, the
incidence rate should be much lower.
The overuse of imaging raises the concern for radiation-

linked cancers, longer visits, and higher visit cost. Perhaps
the overutilization of imaging mirrors the current trend of
favoring diagnostic tests over more subjective clinical skills
in all specialties of medicine. Over the past years, ED phy-
sicians have become accustomed to the core measures of
pneumonia treatment implemented by the Joint Commis-
sion and the Centers for Medicare & Medicaid Services
(www.jointcommission.org/pneumomia). Because of the
heightened awareness of the burden of missed diagnosis of
pneumonia, it is possible that ED physicians may have
extended the use of imaging appropriate for a population
at higher risks, i.e., the elderly population, to a younger
and healthier age group.
There are several limitations in the current study. First,

readers need to exercise cautions in comparing the preva-
lence rates obtained from the current study with those from
prior studies due to different inclusion/exclusion criteria.
The current study aimed to examine providers’ compliance
with CDC guidelines. Consequently, the simplest form of
URIs without any comorbidities in the healthiest population
(18–64 years of age) were selected to eliminate justifiable
deviations from the guidelines. As the result, the current
study may have underestimated the prevalence of antibiotic
and imaging prescriptions in the overall population and the
results cannot be generalized to the pediatric and elderly
populations. This also highlights the need of expanding
the guidelines to encompass prevalent comorbidities,
particularly those affecting respiratory, cardiovascular and
immune systems. As the prevalence of chronic conditions
grows in the US population, more research and concerted
efforts are warranted to refine the existing URI treatment
guidelines to curtail the over-prescribing of antibiotics and
imaging studies in the EDs. Second, physical findings were
not present in the data; ordering of some of the tests may
have been appropriate if certain physical findings, for ex-
ample, crackles heard upon auscultation, were taken into
consideration. Third, any limitations or inconsistences in
the ICD-9 coding of patient visits would lead to biases that
are inherent in all studies involving coding.
Despite the recommendations and campaign efforts by

the CDC and many medical associations, the prescribing
of antibiotics in treating uncomplicated URIs in the EDs
remains prevalent. Furthermore, overutilization of imaging
studies is prevalent. Changes at levels of health care system
and hospitals are needed to avoid unnecessary resource
utilization. In addition, further patient education about
antibiotic use in the community may greatly facilitate the
transition out of an antibiotic-dependent consumer culture.

Conclusion
Despite the recommendations and campaign efforts by
the CDC and many medical associations, the prescribing
of antibiotics in treating uncomplicated URIs in the EDs
remains prevalent. Overutilization of imaging studies is
also prevalent. Changes at levels of health care system
and hospitals are needed to avoid unnecessary resource
utilization. In addition, further patient education about
antibiotic use in the community may greatly facilitate
the transition out of an antibiotic-dependent consumer
culture.
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