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The purpose of our study was to determine the extent to which patients
use antibiotics without consulting a physician and to examine patient
characteristics associated with such oral antibiotic misuse. The study
design was a prospective survey. The setting was a suburban, commu-
nity, emergency department (ED). The participants were a convenience
sample of oriented, ED patients who were enrolled during an 8-week
period. Subjects provided written answers to standardized questions
regarding their use of oral antibiotics over the 12 months preceding their
ED visit. Categorical and continuous data were analyzed by chi-square
and t-tests respectively. All test were 2-tailed with alpha set at 0.05. One
thousand three hundred sixty three subjects were enrolled; 80% were
White, 54% were female, 58% had attended college, 85% had a private
physician, and 88% had health insurance. The mean age was 45 � 19
years. 43% of patients had used oral antibiotics within the past year.
Twenty-two percent of patients indicated that their physicians routinely
prescribed antibiotics for their cold symptoms. Seventeen percent of
patients had taken “left-over” antibiotics without consulting their physi-
cian, most commonly for a cough (11%) or sore throat (42%), and much
less frequently for urinary tract infection symptoms (0.7%). Women (19%
versus 15% men; P � .04) and patients who attended college (19% versus
14% no college; P � .01) were more likely to have taken “left-over”
antibiotics. A significant percentage of our ED patients had taken oral
antibiotics without consulting a physician for symptoms frequently
caused by viruses. Further study is warranted to examine whether local
patterns of outpatient self-prescribing affect community oral antibiotic
resistance. (Am J Emerg Med 2001;19:57-60. Copyright © 2001 by W.B.
Saunders Company)

The development of antibiotics is one of the great dis-
coveries of the 20th century. These critical tools of medicine
have, undoubtedly, contributed to the significant increase in
life expectancy over the past 100 years.1 At the same time,

the evolution of oral antibiotics has enabled physicians to
treat many patients with commonly occurring diseases (eg,
pneumonia) as outpatients.

Unfortunately, after decades of progress in the outpatient
treatment of infectious diseases, there are increasing signs
that microbial resistance is rendering some of our tools for
therapy less useful. Recent reports in the medical literature
note the emergence of drug-resistant strains of such com-
munity-acquired organisms as Streptococcus pneumoniae,
Escherichia coli, Staphylococcus aureas, Neisseria gonor-
rhoeaae, and Salmonella typhi.2-14

Who is to blame for this increasing problem? Most studies
on the use of oral antibiotics have focused on the prescribing
practices of physicians.15-18 Another important question, which
has not received enough attention, is how patient behavior may
be contributing to the development of microbial resistance.
The purpose of our study was to determine the extent to which
patients in our community use antibiotics without consulting a
physician and to examine patient characteristics associated
with such oral antibiotic misuse.

METHODS

Study Design

This was prospective survey of emergency department (ED)
patients.

Setting

The study was conducted in a suburban, community-based, ED
with an annual patient census of 51,000. Our department at Mor-
ristown Memorial Hospital has a longstanding residency and ac-
tive academic program in emergency medicine. The study was
approved by the Institutional Review Board at our institution
before initiation of patient enrollment.

Participants

A convenience sample of oriented, ED patients were enrolled
during an 8-week period. The study was conducted during daytime
hours only at times when dedicated research associates (5 under-
graduate premedical students) were on duty. Research associates
worked a variable schedule during the study period (0 to 8 hours
per day) subject to their availability. They enrolled patients con-
secutively when on duty. The research associates were extensively
in-serviced in patient enrollment and served to ensure that all
questionnaires were appropriately completed. Patients were ex-
cluded at the discretion of the attending emergency physician for
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altered mental status, medical instability, or extreme pain. Patients
whose conditions were subsequently stabilized and/or received
adequate analgesia in the ED were also eligible for inclusion.

Study Protocol

Demographic information was recorded on structured, closed-
questioned data forms. Subjects provided written answers to a
series of standardized questions regarding their use of oral antibi-
otics over the 12 months preceding their ED visit (Table 1).

Statistical Analysis

Data were entered into Microsoft Excel for Windows (Microsoft
Corporation, Redmond, WA). Statistical analysis was performed

using SAS software, version 6.12 (SAS Institute, Cary, NC).
Categorical data are presented as frequency of occurrence and
were analyzed by chi-square tests. Continuous data are presented
as mean � standard deviations and were analyzed t-tests. All tests
were 2-tailed with alpha set at 0.05.

RESULTS

A total of 1,363 patients were enrolled. The mean age of
the study group was 45 � 19 years. The majority of patients
were White (80%) and 54% were women. Nearly 60% of
the patients had attended college (58%). Most patients had
a private physician (85%) and were covered by health
insurance (88%).

Nearly half of the study group had used oral antibiotics
within the past year (43%), and amoxacillin was most
commonly used (26%). Twenty-two percent of patients
indicated that their physicians routinely prescribed antibi-
otics for their cold symptoms. Only 3% of patients had gone
to another doctor after the first one that they saw did not
prescribe antibiotics. Seventeen percent of patients had
taken “left-over” antibiotics without consulting their physi-
cian, most commonly for a cough (11%) or sore throat
(42%), and much less frequently for urinary tract infection
(UTI) symptoms (0.7%). Women (19% versus 15% men;
P � .04) and patients who attended college (19% versus
14% no college; P � .01) were more likely to have taken
“left-over” antibiotics. There was no association between a
patient having a private physician and “self-prescribing”
(P � .57). Likewise, there were no significant differences in
the prevalence of “self-prescribing” between White and
non-White patients (P � .10).

DISCUSSION

Tenover and Hughes noted three important factors that
have contributed to the emergence and spread of multiply-
resistant organisms.14 First of all, mutations have occurred
in common resistance genes that have extended their spec-
trum of resistance. Secondly, microorganisms are exchang-
ing genetic information, transferring well-known genes into
new hosts. The first two factors reflect the ability of bacteria
to adapt to changing environments. The third factor, selec-
tive pressure in communities and hospitals that allow resis-
tant organisms to proliferate, emphasizes how environmen-
tal conditions created by health care providers enhance the
emergence of novel phenotypes.

When one considers the importance of this third factor in
the development of microbial resistance, it is disturbing to
note that several investigators have recently reported inap-
propriate prescribing practices by US physicians in the
outpatient setting. Gonzales et al examined antibiotic pre-
scribing for adults with colds, upper respiratory infections,
and bronchitis by 1529 ambulatory care physicians over a 1-
year period.16 They found 51% of patients diagnosed with
colds were treated with antibiotics.

Similarly, Nyquist et al conducted a nationwide survey of
531 pediatric office visits that included a principal diagnosis
of cold, upper respiratory infection (URI), or bronchitis.
They found that antibiotics were prescribed to 44% of
patients with common colds, 46% with URIs, and 75% with
bronchitis.17 They extrapolated their data to estimate that

TABLE 1. Survey

1. How old are you?
2. Please identify yourself as (circle appropriate answer):

Caucasian African-American Asian Hispanic Other
3. Are you: Male Female?
4. What is the highest level of education that you have attained?

Junior high school High School Junior College
College Graduate School

5. Who is your personal physician?:
Private doctor HMO physician Community Clinic
Veterans Hospital Other

6. How do you pay for your health care (ie, type of insurance)?:
Private Insurance HMO Medicaid/Medicare Self-Pay
Other

7. Have you been on an oral antibiotic outside of the hospital
within the past 12 Months?: Yes No

If yes, which antibiotic were you taking most recently?:
Penicillin Amoxacillin Keflex Biaxin Zithromax
Bactrim Erythromycin Ciprofloxacin
Other, please specify

If yes, why were you taking an antibiotic?:
Pneumonia Bronchitis Strep Throat Urinary Tract Infection
Wound Infection Ear Infection
Other, please specify

If yes, who treated you with the antibiotic?:
Private Physician Emergency Physician “Walk-in” Clinic
Community Clinic Physician
Other, please specify

8. Have you ever without consulting a physician started yourself
on “left-over” antibiotics that were previously prescribed?:
Yes No

If yes, please specify why you started yourself on “left-over”
antibiotics? (circle all that apply):
Cough Sore Throat Runny Nose Fever
Painful Urination Earache Abdominal Pain
Diarrhea Rash
Other, please specify

9. Have you ever gone to another physician or Emergency
Department to obtain antibiotics when the first physician that
you saw did not prescribe antibiotics?:
Yes No

10. Does your physician routinely treat your cold symptoms with
antibiotics?:
Yes No
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6.5 million prescriptions were written for the common cold
(12% of all prescriptions for children) in the US during
1992.

It is unclear why physicians inappropriately prescribe
antibiotics for conditions that won’t be cured by such ther-
apy. However, previous studies suggest that patients’ ex-
pectations may play a significant role. Mainous et al sur-
veyed 961 adults from a university-based family practice
regarding the indications for antibiotics.19 They noted that
72% of these patients believed that 5 days duration of
cough, sore throat, and discolored nasal discharge was an
appropriate reason to seek medical care. Meanwhile, 79% of
the patients in this population felt that such symptoms were
an indication for antibiotics.

Vinson and Lutz found that physicians were influenced to
prescribe antibiotics by patients with such beliefs.20 Their
survey included 1,398 parents of pediatric patients. Vinson
and Lutz noted that physicians were more likely to provide
a diagnosis of bronchitis when there was a parental expec-
tation that a prescription for an antibiotic would be given.

On the other hand, a recent study by Watson et al
seemed to suggest that patients’ attitudes about the need
for antibiotics are influenced by their physicians behav-
ior.21 They reviewed the charts of 25 randomly selected
pediatricians in Atlanta from a pool of 119 who had
participated in a larger survey. The investigators discov-
ered that pediatricians with higher antibiotic prescription
rates had up to 30% more return office visits. Further-
more, physicians who prescribed antibiotics for purulent
rhinitis were more likely to see parents who believed that
their children should be evaluated for cold symptoms.
Watson et al concluded that patient beliefs are correlated
with their own physician’s practices.21

We found similar attitudes within our survey population
regarding the use of antibiotics in the outpatient setting.
Over 20% believed that their physicians routinely pre-
scribed antibiotics for their cold symptoms. Thus, it is not
surprising that nearly one-fifth (17%) of those surveyed had
used antibiotics without the advice of a physician during the
previous 12 months. In particular, we observed that in over
50% of such cases inappropriate use was for URI related
symptoms. These findings mirror a study performed 25
years ago at a university health center in which college
students were found to most frequently self-treat with anti-
biotics for respiratory symptoms.22

Somewhat unexpectedly, we found that patients in our
population with a higher level of education were more prone
to misuse antibiotics. This group also tended to have med-
ical insurance. One would hope that this population is
amenable to teaching efforts by their physicians to modify
their behavior.

Our study which confirms that patients misuse “left-over”
oral antibiotics, adds to the growing evidence that patients
and physicians must work together to reduce antibiotic
misuse and avoid a potential “postantimicrobial era.” 23 It is
important for physicians to appropriately prescribe oral an-
tibiotics, limit the number of tablets/capsules dispensed, and
instruct patients to discard their “left-overs.” At the same
time, patients need to understand that inappropriate use of
antibiotics poses a danger to themselves and our society. A
recent article by Hamm et al suggests that physicians who
take the time to explain the proper indications for antibiotic

use have satisfied patients, even when they do not prescribe
medication.24 Physicians should realize that they have an
opportunity for patient education every time a prescription
is written or not written.

LIMITATIONS AND FUTURE QUESTIONS

This study has some limitations that warrant discussion.
First of all, the timing of the study may have led to recall
bias on the part of our patients. The study was performed in
the early fall. Patients may have been more likely to re-
member their recent use of antibiotics if the study was
conducted during or just after the “heavy’ cold season (ie,
winter or spring). Thus, we may have underestimated both
the use and misuse of antibiotics by our patients over the
previous 12 months.

Another limitation of our study is that patients in our
community are more likely than the general population of
our country to have health insurance and to come from the
middle to upper socioeconomic classes. Larger-scale studies
are needed that have a more heterogeneous population mix
to further define the scope of patient antibiotic misuse.
Future studies are also needed to determine whether local
resistance patterns to common outpatient antimicrobials re-
flect the self-prescribing patterns of our patients.

CONCLUSIONS

A significant percentage of our ED patients had taken oral
antibiotics without consulting a physician for symptoms
frequently caused by viruses. Many of our patients also
thought that their physicians routinely treat cold symptoms
with antibiotics. Further study is warranted to examine
whether local patterns of outpatient self-prescribing affect
community oral antibiotic resistance.

The authors acknowledge the participants of the Mentor Program
for their assistance with data collection.
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