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Antibiotics and Upper Respiratory Infection
Do Some Folks Think There Is a Cure for the Common Cold?

Arch G. Mainous Ill, PhD; William J. Hueston, M1); and Jonathan R. Clark

Lexington, Kentucky; and Madison and Eau Claire, 'Wisconsin

Background. Symptomatic treatment is the only recom-
mended therapy for the uncomplicated “common
cold.” The purpose of this study was to examine the use
ofantibiotics and other prescription medications for the
common cold in a Medicaid population seen in ambula-
tory care settings.

Methods. A cross-sectional sample of Kentucky Medicaid
claims from July 1, 1993, through June 30, 1994, was
analyzed. Subjects were patients seen in an ambulatory
setting for the common cold, defined as acute nasopha-
ryngitis. A total of 1439 individuals were seen for 2171
separate outpatient and emergency department encoun-
ters for the common cold. Outpatient visits accounted
for 99% (2144) of the encounters.

Results. Patients in 35% (752) of the encounters did not
fill a prescription for medication, 6% (129) filled a pre-
scription for an antihistamine or other symptomatic
medication, and 60% (1290) filled a prescription for an
antibiotic for the common cold. Nineteen different anti-
biotics, 54% of which were amoxicillin, were prescribed
for the common cold. Less than 2% of the encounters

Antibiotics are arguably the most important advance in
the history of medicine. Antibiotics may be indiscrimi-
nately used, however, for a variety of infections; they are a
particularly common treatment for upper respiratory tract
infections.1 Antibiotic resistance is a growing problem,
with a variety of pathogens demonstrating resistance as a
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had a secondary diagnosis of either acute sinusitis or oti-
tis media. These encounters were not more likely than
the total sample to receive antibiotics. Adults were more
likely than children to receive an antibiotic (P<.001),
and urban physicians were more likely than rural physi
cians to prescribe antibiotics (P=.02). A conservative es
timate of the annual cost of antibiotic prescribing for
the common cold in the United States was $37.5 mil-
lion.

Conclusions. A majority of persons receiving medical
care for the common cold are given prescriptions for an
unnecessary antibiotic. Unchecked, this practice may
lead to greater antibiotic resistance and unnecessary use
of health care resources. Future research should focus
on the ability to institute behavioral changes for treat
ment of the common cold in both closed systems (eg,
managed care) and open systems (eg, general commu
nity of physicians).

Key words. Common cold; antibiotics; prescriptions,
drug; health care services; drug resistance; physicians’
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result of the extensive use and abuse of antibiotics.2 6 In
particular, the overuse of antibiotics in conditions for
which antibiotics are neither effective nor indicated, such
as viral infections, might play a significant role in the
development of drug-resistant bacteria.7

The “common cold” is a designation used by both
physicians and the general public for a constellation of
acute minor upper respiratory tract symptoms. The com-
mon cold is a mild, self-limited catarrhal syndrome. It isa
leading cause ofacute morbidity, visits to a physician, and
industrial and school absenteeism.xv The overwhelming
majority ofcolds are caused by viruses.9’10Although there
has been some progress in the research on interferon as a
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treatment for rhinoviruses,11'12 only symptomatic treat-
ment is available or recommended for the uncomplicated
cold.13 15 More than 800 over-the-counter preparations
are available in the United States to manage cold symp-
toms,1316 but there is currently no cure for the common
cold, and antibiotics are not indicated for its treatment.

Even though there is no cure for the common cold,
physicians may still prescribe antimicrobial agents, believ-
ing that patients expect to receive them.16 Although
evidence suggests that many patients do not enter the
therapeutic encounter expecting a prescription for antibi-
otics,17 18 physicians may interpret patient behaviors as
indicative ofa desire for antibiotics.19 Since antibiotic use
for unindicated reasons could potentiate antibiotic resis-
tance and increase health care costs, we examined the
treatment regimens for the common cold'in a Medicaid
population seen in ambulatory care settings to determine
how frequently antibiotics were prescribed.

Methods

The data for this study are from a sample of claims ex-
tracted from the Kentucky Medicaid claims data. A ran-
dom sample of 50,000 patients who had at least one claim
for care by a physician, dentist, or optometrist between
July 1,1993, and June 30, 1994, was selected. All nursing
home and mental health institutionalized persons were
excluded.

For the present study, the common cold was defined
as a diagnosis of acute nasopharyngitis, classified by the
ICD-9-CM code of 460.0.20 This diagnosis was used to
represent the common cold because some ICD-9-CM
code books indicate that this diagnosis should be used for
the common cold.20 Further, we hoped to decrease the
likelihood of misclassification bias that could be present if
a more general diagnosis, such as acute upper respiratory
infections (465.0-465.9), was used to represent the
common cold. All encounters for acute nasopharyngitis
seen in either an outpatient setting or an emergency de-
partment were available for analysis.

Because antibiotic prescribing could have been
related to a comorbid condition, we also examined sec-
ondary diagnoses to estimate whether antibiotic use was
directed toward a diagnosis other than acute nasopharyn-
gitis. Noting an association of colds with sinusitis and
otitis media, we examined the encounters in which either

ICD-9-CM codes 461-461.9 (acute sinusitis) or 381—

382.9 (otitis media) were included as secondary diag-
Noses.

Ambulatory care was defined in this study as encom-
passing encounters in both outpatient and emergency
department settings. Visits to the latter setting were in-
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cluded in this analysis of ambulatory care practice because
a substantial portion of persons of lower socioeconomic
status use emergency departments for ambulatory care.d
Patient residence was classified as urban ifthe patient lived
in a county within a metropolitan statistical area (MSA
and rural if the county' of residence was outside an MsA

Kentucky Medicaid drug claims do not have a corre-
sponding diagnosis code. Consequently, the diagnosis
and drugs were linked according to the date of service to
provide an assessment of prescribing behavior. The phar-
maceutical treatment was assumed to have been pre-
scribed for treating the common cold if the date of te
drug claim was on the day of the physician visit, or upto
and including 4 days after the physician visit. This firre
frame surrounding the physician visit should account for
the possible time lag between when the patient saw te
physician and when the prescription was filled. Encoun-
ters were excluded if any additional inpatient or outpa-
tient visit for another condition occurred within the 4
days following the visit for acute nasopharyngitis. This
was done to provide awindow ofdrug acquisition uncon-
taminated Iw other conditions. Furthermore, if another
visit for acute nasopharyngitis was reported within the
time frame, the second visit was eliminated from the dia
set and the first visit was considered to be the primary
diagnostic encounter. Finally, in an effort to link the pre-
scribed drug and the acute encounter, all drugs filled with
more than a 29-day supply were excluded, since a 30-day
supply would be indicative of medication for a chronic
condition.

Data were analyzed using chi-square statistics for hi-
variate relations.

Results

The common cold was diagnosed in 2171 separate out-
patient and emergency department visits accounted for by
1439 patients. Because ofthe cross-sectional nature ofthe
year’s worth of claims, individuals could have had more
than one encounter for acommon cold. Outpatient visits
accounted for 99% (2144) of the encounters.

The demographic characteristics of the patients filing
claims were as follows: 45% male, 85% white, and 5/
residing in rural areas. Fifty-four percent of the prescrip-
tions filled by these patients were from physicians located
in rural areas. The mean age of the patients was 10 years
(standard deviation [SD], 14.1), with 80% of the sample
being younger than age 18.

The treatment regimens for the common cold indi-
cated that patients in 35% (752) of the encounters did not
fill a prescription for medication, 32% (689) filled an an-
tibiotic prescription only, 6% (129) filled a prescription
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Table 1. Treatment Regimens for the Common Cold, by
Rural and Urban Practice Sites

Sl Type of Medication

None, Antibiotic, Symptomatic, Combination,

Practice Site % % % %
Rrd (n=1179) 37 25 6 32
Urben (n=992) 32 40 6 22

vote: There was a significant difference (P<.001) in treatment regimensfor the
common cold between rural and urban practice sites.

for an antihistamine or other symptomatic medication,
and 28% (601) filled prescriptions for both antibiotics and
symptomatic relief medication. Although 19 different an-
tibictics were prescribed for the diagnosis, 10 days ol
amoxicillin was the most frequently used regimen (54%).
Among antibiotic classes accounting for at least 10% of
the prescribed antibiotics, second- and third-generation
cephalosporins accounted for 14% (185), and erythromy-
dnaccounted for 11% (144).

Diphenhydramine hydrochloride was the medicine
used most often for symptomatic relief (424 cases, or 58%
ofencounters receiving symptomatic relief medication).
Other prescribed symptomatic relief medications in-
cluded bronchodilators (albuterol, theophylline, meta-
proterenol sulfate, terbutaline sulfate), analgesics (ibu-
profen, acetaminophen with codeine), and promethazine
hydrochloride, which may have been used for its antihis-
tamine or antiemetic qualities.

In terms of secondary comorbid conditions that
could account for the prescribing of antibiotics, we ob-
served that 1.4% (31/2171) of the encounters for the
common cold had a secondary diagnosis of otitis media,
and 0.4% (8/2171) had a secondary diagnosis of acute
sinusitis. Among encounters involving a secondary diag-
nosis of otitis media, 68% resulted in antibiotic prescrip-
tions; antibiotics were prescribed in 62% of encounters in
which acute sinusitis was diagnosed. The rate of antibiotic
prescribing when otitis media or sinusitis was also diag-
nosed was not significantly different from that of the total
sample (P=.25 and .88, respectively).

The relation of treatment regimens for the common
cold to point-of-service characteristics indicated signifi-
cant differences between rural and urban practice sites
(Table 1). Physicians in urban practices were significantly
more likely to prescribe antibiotics alone, while those in
rural practices were more likely to prescribe antibiotics in
combination with a symptomatic reliefmedication. When
the two points of service were compared in terms of the
likelihood of prescribing an antibiotic vs no antibiotic,
physicians in urban practices were more likely than those
in rural practices to prescribe antibiotics in visits of pa-
tients with colds (62% vs 57%, respectively, P=.02). Be-
cause of the few times (n=27) that acute nasopharyngits
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Table 2. Treatment Regimens for the Common Cold, by Age
of Patient

Type of Medication
None, Antibiotic, Symptomatic, GCombination,

Patient Age % % % %
< 18 years (n=1731) 38 34 5 23
S 18 years (n =440) 21 24 10 45

Non:: There was a significant difference (V<.001) in treatment regimensfor the
common coldfor children and adolescents compared with thatfor adults.

was diagnosed in emergency departments, the analysis
was collapsed to examine the difference between the two
groups with respect to likelihood of receiving a prescrip-
tion for an antibiotic. No significant difference in antibi-
otic prescribing was seen between emergency depart-
ments (66%) and other outpatient settings (60%)
(P=NS).

Significant differences were observed when children
and adolescents were compared with adults with respect
to treatments for the common cold (Table 2). Children
and adolescents were more likely to receive no medica-
tion, whereas adults were more likely to receive a combi-
nation of antibiotics and symptomatic relief medication.
With respect to the likelihood of receiving an antibiotic
relative to the age of the patient, children and adolescents
(57%) were significantly less likely to receive an antibiotic
than were adults (69%, P<.()()1).

Discussion

Patients in the majority (60%) ofambulatory care encoun-
ters for the common cold were treated with antibiotics.
Prescriptions for symptomatic relief medications with or
without an antibiotic were filled only slightly more often
than were prescriptions for antibiotics alone. This sug-
gests that the treatment goal for encounters for the com-
mon cold are for a curative regimen (ie, antibiotics) rather
than symptomatic relief.

The treatment of respiratory infections with antibi-
otics may be so ingrained in the belief systems of both
American physicians and patients that both expect it. Ev-
idence exists to indicate that physicians may code a con-
dition that is likely to be ofviral origin with an alternative
diagnosis that would suggest a bacterial origin to satisfy
patient expectations for antibiotics.19 For instance, the
physician could have coded the individual with a cold as
having acute sinusitis, a condition that warrants antibiotic
treatment.22 Consequently, the present results could be
and probably are an underestimation of the number of
common colds treated with antibiotics.

The rationale for prescribing antibiotics for the com-
mon cold are complex. Reasons may include the physi
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dan’s belief that antibiotics are actually effective or the
impression that prescribing antibiotics will satisfy patient
expectations. Physicians may feel that the failure to pre-
scribe an antibiotic will result in a dissatisfied patient who
will seek care elsewhere. Thus, the seemingly benign act
of prescribing an antibiotic such as amoxicillin for a cold
does little or no physical harm to the patient and keeps the
practice economically viable. This particular perspective
may be based on practice management behaviors deemed
effective in a fee-for-service model of health care delivery.
In closed-panel managed care organizations, the ability of
the patient to change physicians may be greatly impeded,
thereby decreasing the perceived economic threat of pa-
tients leaving the practice ifthey do not receive antibiotics
for colds. We could not examine the effects of the orga-
nization of physicians on prescribing behaviors, however,
since at the time of the study the Kentucky Medicaid
program did not enroll any patients in managed care pro-
grams.

The results indicate that American physicians are pre-
scribing antibiotics at a rate far greater than that of some
of their European colleagues. In a study of the manage-
ment of respiratory infections, it was discovered that
Dutch family physicians prescribe antibiotics for 17% of
encounters for acute upper respiratory tract infections.23
Although the diagnosis of acute nasopharyngitis is not
synonymous with the diagnosis ofacute upper respirator)'
tract infections, patients with acute nasopharynigits
should be no more likely to receive antibiotics for treat-
ment.

The results of this study have important implications
for the cost ofhealth care. Based on results from the 1992
National Health Interview Survey indicating that 26 colds
occur per 100 persons per year and that 37% of those
result in medical attention,8it can be estimated that med-
ical attention is sought for 25.9 million colds per year
among the 270 million people living in the United States.
Our data suggest that antibiotics are prescribed for 60% of
diagnosed colds. Even using the most conservative esti-
mates of medication costs for a course of therapy ($2.41,
the Health Care Financing Administration figure for the
wholesale cost of 250 mg of amoxicillin for 10 days),24
our findings suggest that antibiotic use for the common
cold adds $37.5 million to the annual cost of care in the
United States. This cost estimate is conservative, consid-
ering that our data show that for a substantial proportion
of visits, more expensive antibiotics were prescribed. In
many cases, a course of antibiotics prescribed for the com-
mon cold was more expensive than a typical physician’s
office visit.

Recommendations to prevent the spread of drug-
resistant bacteria have included educational interventions
for medical staff and guidelines regarding the proper use
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of antibiotics.2 These guidelines and educational inter-
ventions indicate situations in which the use ofthe drugis
appropriate or acceptable and those in which the use of
the drug should be discouraged.

Even guidelines to be voluntarily followed hae
shown positive effects in increasing the appropriate use of
antibiotics.26 Although most of the guidelines have been
proposed for small closed systems such as hospitals, thev
may be useful to managed care organizations. However,
open systems, such as the general community of physi-
cians, could also be influenced by a clinical guideline for
treating the common cold. Evidence suggests that clinical
guidelines for medical practice can be particularly effective
when presented in the context of a specific educational
intervention but seldom change practice when dissemi-
nated through publication in journals or unsolicited
mailed material.27

Several limitations to this study should be noted.
First, the data are based on claims filed with Medicaid.
Because the drug claims contained no diagnosis code, we
had to make assumptions about the drug behavior bv
examining medications filled within a specified tine
frame. Other medications may have been prescribed ad
not filled, or provided as a sample from the physician
office. We also assumed that medications filled within 4
days of the office visit were related to the condition for
which the physician billed and were not prescribed at an
earlier date or for an unrelated condition that was diag-
nosed but not submitted as a diagnosis to Medicaid as the
reason for the visit. Additionally, many individuals nmay
have acquired or been recommended to acquire some of
the same symptomatic relief medication (diphenhydra-
mine, ibuprofen) in over-the-counter forms.

Second, no objective validation of the diagnoses
could be made from the available data. Patients who were
inappropriately given prescriptions for antibiotics for the
common cold may have actually benefited from antibiotic
therapy iftheir true illness was pneumonia or sinusitis but
was misdiagnosed by the physician. A possible misclassi-
fication bias may have occurred in that the presenting
symptoms of a diagnosis of acute nasopharyngitis nmay
have overlapped other upper respiratory tract infections.
Nevertheless, the present study used the most restrictive
diagnosis available for the common cold, thereby limiting
possible misclassification bias. Moreover, although the
diagnosis could not be objectively evaluated, treatment
decisions were based on the physician’s diagnosis. The
most accurate indicator available about the physician’s
impression is the diagnosis code submitted to Medicaid.

Finally, this study used data from a sample of Ken-
tucky Medicaid recipients; thus, the generalizability of
these results to other ambulatory care populations may ke
limited. The Medicaid program has a restrictive formu-
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lank particularly for antihistamines and decongestants,
thereby limiting the types of prescriptive symptomatic
cae available to the patient. Further, because the antibi-
aticswere provided by Medicaid, there was no cost to the
patient for filling antibiotic prescriptions to treat a com-
mon cold.

A direction for future research is to investigate atti-
tudinal differences between physicians in managed care
and those in fee-for-service environments with respect to
the need to provide antibiotics for the common cold. The
dissemination of guidelines for treatment of the common
cold may be particularly useful in terms of promoting
appropriate use of antibiotics and decreasing the cost of
health care.
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