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Background: Despite the findings in controlled trials that antibiotics provide limited benefit in the 
treatment of acute bronchitis, physicians frequently prescribe antibiotics for acute bronchitis. The aim 
of this study was to detennine whether certain patient or provider characteristics could predict antibi­
otic use for acute bronchitis in a system where antibiotic use had already been substantially reduced 
through quality-improvement efforts. 

Methods: A retrospective chart review was perfonned in an academic family medicine training center 
that had previously instituted a quality-improvement project to reduce antibiotic prescribing for acute 
bronchitis. Patients who had acute bronchitis diagnosed during an 18-month period and who had no 
other secondary diagnosis for respiratory distress or a condition that would justify antibiotics were 
selected from a computerized-record database and included in the study (n = 135). Charts were reviewed to 
document patient symptoms, physical findings, provider and patient characteristics, and treatment. 

Results: Thirty-five (26%) patients received antibiotics for their acute bronchitis. Adults were more likely 
to receive antibiotics than children (34% vs 3%, P < .(01). Analysis of 20 different symptoms and physical 
findings showed that symptoms and signs were poor predictors of antibiotic use. likewise, no significant 
differences were found based on prescribing habits of individual providers or provider level of training. 

Conclusion: In a setting where antibiotic use for acute bronchitis had been decreased through an 
ongoing quality-improvement effort, it did not appear that providers selectively used antibiotics for 
patients with certain symptoms or signs. Other factors, such as nonclinical cues, might drive antibiotic 
prescribing even after clinical variation is suppressed. (J Am Board Fam Pract 2000;13:398-402.) 

Injudicious antibiotic use for respiratory tract in­
fections has been recognized as a major health 
problem and associated with the development of 
multiple-drug-resistant Streptococcus pneumoniae.1- 3 

One common respiratory condition for which an­
tibiotics are frequently prescribed is acute bronchi­
tis.4 Antibiotic use for acute bronchitis is common 
despite several studies that suggest antibiotics are of 
little to no benefit in the treatment of acute bron­
chitis.5- 7 In fact, a recent study examining antibi­
otic use and acute bronchitis concluded that pa­
tients have acute bronchitis diagnosed simply as an 
excuse to use an antibiotic.s If antibiotics are to be 
used more judiciously, physicians must be con­
vinced to reduce their prescribing of antibiotics for 
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conditions such as acute bronchitis where antibiot­
ics might not be beneficial. 

The frequent use of antibiotics and the per­
ceived underutilization ofbronchodilators for acute 
bronchitis were noted by faculty and residents in 
the Family Medicine Center at the Medical Uni­
versity of South Carolina in the mid-1990s. At that 
time, antibiotic and bronchodilator use in the Fam­
ily Medicine Center was similar to national data, 
with approximately 60% of patients with acute 
bronchitis being prescribed antibiotics and fewer 
than 10% receiving a bronchodilator. As described 
in detail elsewhere, during a 14-month period from 
January 1996 to March 1997, a quality-improve­
ment initiative on acute bronchitis reduced antibi­
otic use to less than 30%, whereas bronchodilators 
were prescribed for more than 60% of patients 
diagnosed with acute bronchitis.9 The project con­
sisted of educational sessions with physicians re­
garding evidence suggesting improvement of 
symptoms in patients using bronchodilators and 
minimal benefits from antibiotics in patients with 
acute bronchitis. A monthly summary of antibiotic 
and bronchodilator use was maintained and distrib-
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uted to the providers so they could chart the 
group's progress at reducing antibiotic use. After 
the 14-month period, no additional educational ef­
forts were expended; antibiotic and bronchodilator 
prescribing rates have remained stable since the 
end of the formal intervention. 

Although the quality-improvement project was 
viewed as a successful intervention, about one quar­
ter of patients were still receiving antibiotics when 
they were not indicated. The purpose of this study 
was to determine whether continued antibiotic pre­
scribing for acute bronchitis was associated with 
certain clinical features of patients (sicker persons), 
was limited to certain providers (high prescribers), 
or was a random event. We hoped that describing 
clinical predictors of antibiotic use would allow a 
better understanding of physician decision making 
when physicians encountered patients with acute 
bronchitis. Such findings might also allow for the 
development of more successful quality-improve­
ment interventions that could result in even greater 
reductions in antibiotic use than what had already 
been accomplished and could be used elsewhere in 
similar efforts. 

Methods 
Patients in this study were selected from the pop­
ulation of patients who receive care at the Depart­
ment of Family Medicine at the Medical University 
of South Carolina. At the time of the study, the 
department provided clinical services at two clinical 
sites that generated approximately 38,000 ambula­
tory patient encounters each year. Care for patients 
seen at the Department of Family Medicine was 
provided by family practice residents, physician fac­
ulty, nurse practitioners, and physician assistants. 
The protocol for the study was approved by the 
Institutional Review Board at the Medical Univer­
sity of South Carolina. 

Records were searched for all patients with a 
problem code 466.0 (acute bronchitis) between 1 
July 1997, and 31 December 1998, and the result­
ing charts made up the sample for this study (n = 

165). Charts of patients who had visits that con­
tained a secondary diagnosis of otitis media, sinusitis, 
asthma, chronic obstructive pulmonary disease, con­
gestive heart failure, or pneumonia were excluded 
(n = 30), leaving a total of 135 charts for review. 

Two medical students conducted a detailed 
chart review of these records. Information of de­
mographics, symptoms, and physical findings were 
recorded as well as the provider's level of training 

Table 1. Characteristics of Patients with Acute 
Bronchitis Who Received and Did Not Receive 
Antibiotic Treatment. 

Antibiotic No Antibiotic 
Characteristics No. (%) No. (%) PValue 

Age <.001 

2:18 years 34 (34) 66 (66) 

<18 years 1 (3) 34 (97) 

Sex .16 

Female 24 (30) 55 (70) 

Male 11 (20) 45 (80) 

Visit in previous 3 months .34 

Yes 6 (19) 25 (81) 

No 29 (27) 75 (63) 

Cigarette smoker .95 

Yes 10 (26) 28 (74) 

No 25 (26) 72 (74) 

for each record reviewed. Patient age was dichoto­
mized into adults (18 years and older) and children 
(younger than 18 years). To assess the interrater 
reliability of the reviewers, both reviewers ab­
stracted a random sample of 10% of the charts. 
Interrater agreement was excellent, ranging from 
93 % to 100% depending on the variable. 

Bivariate analyses of individual symptoms and 
physician examination findings with the use of an­
tibiotics were performed using chi-square statistic 
or the Fisher exact test when expected cell sizes 
were less than 5. Because of the large number of 
demographic variables (n = 4), symptom variables 
(n = 11) and physical finding variables (n = 9) 
involved in this study, we used the Bonferroni ad­
justment for multiple comparisons and calculated a 
P value of 0.002 (0.05124 possible comparisons) as 
the indicator of statistical significance. 10 

Results 
After the conclusion of the quality-improvement 
intervention, we found that 35 (26%) of the pa­
tients with acute bronchitis still received an antibi­
otic for treatment. When we compared the char­
acteristics of these patients with others who did not 
receive antibiotics (Table 1), we found that only 
age appeared to influence the use of antibiotics. 
Adults were 11 times more likely to receive antibi­
otics than children (34% vs 2.9%, P < .001). The 
sex of the patients, smoking status, or whether they 
had been evaluated for a viral upper respiratory 
tract infection or acute bronchitis within the last 3 
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Table 2. Patient Symptoms and Antibiotic:: TreabDent for Ac::ute Bronchitis. 

Antibiotic No Antibiotic 
(n = 35) (n = 100) Odds Ratio 

Symptom No. (%) No. (%) (95% CI)* PValue 

Chest pain 9 (26) 

Fever 12 (34) 

Nausea 0(0) 

Runny nose 4 (11) 

Shortness of breath 6 (17) 

Sleep disturbance 3 (9) 

Sore throat 6 (17) 

Sweats 3 (9) 

Wheezing 1 (3) 

*No antibiotic used as reference value. 

months did not appear to be predictors of antibi­
otics use in patients with acute bronchitis. 

When we examined patient symptotns and anti­
biotic use, we found that only chest pain was asso­
ciated with the use of antibiotics (Table 2). How­
ever, even in the patients receiving antibiotics, 
chest pain was uncommon. Because smoking might 
occur more often in adults than children, we also 
examined whether smoking was a predictor of an­
tibiotic use in adult patients (older than 17 years of 
age). There was no association between smoking 
status and antibiotic use, however, even when re­
stricted to adults (P = .34). Similarly, there also 
were no physical examination findings that pre­
dicted antibiotic use (fable 3). The most common 
physical finding described was wheezing, which was 
seen in 29% of patients who had a prescription for 
antibiotics, but was also noted in 30% of those who 
did not receive an antibiotic prescription. 

We also found no association between provider 
training and the use of antibiotics, with similar 
percentages of patients who saw attending physi­
cians (26%), residents (25%), and midlevel provid-

7 (7) 4.60 (1.38, 15.59) .006 

21 (21) 1.96 (0.77,5.01) .12 

1 (1) 0.0 (0.0, 51.63) .99 

17 (17) 0.63 (0.16,2.24) .43 

8 (8) 2.38 (0.66, 8.50) .19 

6 (6) 1.47 (0.7, 7.26) .70 

21 (21) 0.78 (0.25, 2.33) .62 

1 (1) 9.28 (0.80, 244.43) .05 

11 (11) 0.24 (0.01,2.93) .18 

ers (29%) receiving antibiotic prescriptions (P = 
.93) (Table 4). Nor did we find significant variation 
among individual providers in prescribing antibiot­
ics (P = .42). When we limited analysis to those 
providers who had diagnosed acute bronchitis in 
more than 10 patients, we also could not detect any 
high prescribers whose actions could have skewed 
data for the entire group. 

Discussion 
The results of this study suggest that after a quality­
improvement intervention which reduced antibi­
otic use for acute bronchitis by more than 50%, 
antibiotics are prescribed for acute bronchitis more 
often in adults than children. Except for the pa­
tient's age, we could not find any other symptom or 
physical examination finding that predicted antibi­
otic use. Physicians could be reserving antibiotics 
for patients who seem sicker, but because we could 
measure only the presence of symptoms and signs, 
not their severity, we could not determine whether 
such was the case. Physicians also could be making 

Table 3. Physic::al Examination Flndinp and Antibiotic:: TreabDent for Acute Bronchitis. 

Signs 

Cervical lymphadenopathy 

Erythema of tympanic membrane 

Erythematous throat 

Nasal erythema 

Sinus tenderness 

Wheezes in chest 

*No antibiotic used as reference value. 

Antibiotic 
(n = 35) 
No. (%) 

0(0) 

1 (3) 

5 (14) 

1 (3) 

2 (6) 

10 (29) 
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No Antibiotic 
(n = 100) 
No. (%) 

9 (9) 

1 (1) 

26 (26) 

10 (10) 

1 (1) 

30 (30) 

Odds Ratio 
(95% CI)* 

0.0 (0.0, 1.66) 

2.91 (0.0, 112.40) 

0.47 (0.14,1.48) 

0.26 (0.01, 2.18) 

6.00 (0.40, 176.18) 

0.93 (0.36,2.37) 

PValue 

.11 

.45 

.16 

.29 

.16 

.87 
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Table 4. Antibiotic Prescribing Patterns for Different 
Types of Providers. 

Antibiotics Prescribed! 

Provider 

Resident physicians 

Attending physicians 

Nurse practitioner or physician assistant 

p = .93. 

Total No. Patients 
with Acute Bronchitis 

No. (%) 

15/60 (25) 

14/53 (26) 

6121 (29) 

their decisions based on other variables that we did 
not consider or that could not be obtained from the 
patient record. The issues of whether physicians 
prescribe antibiotics for these sicker patients or 
other clinical cues and whether there is any benefit 
of antibiotics in those who appear more ill remains 
to be clarified. 

Our data also did not support the possibility that 
some providers were overprescribing antibiotics 
while others were more judicious. Among those 
who saw the greatest number of acute bronchitis 
patients, there was only a modest amount of vari­
ation in antibiotic prescribing. This finding sug­
gests that after the quality-improvement interven­
tion, residual antibiotic prescribing was not limited 
to a few recalcitrant clinicians who did not support 
the quality-improvement initiative. The interven­
tion appears to have influenced antibiotic prescrib­
ing in the entire population of providers, but was 
only partially successful in that it did not eliminate 
antibiotic use for all cases of acute bronchitis. It 
only blunted use by everyone. 

In a recent study that prospectively evaluated 
physician prescribing behavior in a system where 
antibiotic use for acute bronchitis had not been 
discouraged, Gonzales and co-workers8 found that 
clinicians appeared to prescribe antibiotics when 
any of a wide range of clinical features were 
present. Some of these features, such as purulent 
nasal discharge, were not even related to bronchitis. 
The observation that antibiotic use was not neces­
sarily related to symptoms of bronchitis led the 
investigators to conclude that the diagnosis was 
used as an excuse to prescribe antibiotics. Our study 
findings suggest that when it is no longer accept­
able to diagnose acute bronchitis as an excuse for 
using antibiotics, antibiotic prescribing becomes 
more haphazard and is not dependent on clinical cues. 
It is unclear whether physicians continue to prescribe 
antibiotics for the same patients but simply reclassify 

their condition as another diagnosis, such as acute 
sinusitis, where antibiotic use will not be questioned. 

One drawback of the quality-improvement in­
tervention is that it focused solely on physician 
perceptions and behaviors and did not address pa­
tient desires and expectations. It is possible that 
once physician attitudes changed, the mechanism 
driving continued antibiotic use was not the physi­
cian's perception but the patient's expectation that 
the patient needed antibiotics. As previously indi­
cated by a study of antibiotic prescribing in chil­
dren,11 physicians might perceive that certain pa­
tients want antibiotics and might prescribe 
antibiotics to meet this expectation. Others12 have 
shown that when physicians believe a patient wants 
an antibiotic for cold symptoms, those physicians 
are more likely to prescribe antibiotic therapy. This 
same study, however, showed that physicians are 
poor judges of patient expectations and tend to 
overestimate patients' desires for antibiotic treat­
ment. Our data would suggest that even after anti­
biotic prescribing is reduced by a quality-improve­
ment intervention, it would appear that nonclinical 
issues, such as physicians' perceptions of patient 
expectations, remain a strong motivation for pre­
scribing antibiotics. 

The implications of these findings on additional 
quality-assurance interventions are not encourag­
ing. These data provide no clear means to intervene 
on current antibiotic use other than the educational 
intervention that has already been undertaken. If 
antibiotic use is a random event and probably con­
nected to nonclinical factors, the intervention most 
likely to be successful should probably be aimed at 
patient expectations rather than physician behav­
iors. Previous research has shown that patients mis­
interpret the signs and symptoms of colds and be­
lieve that antibiotics are justified for conditions that 
simulate acute bronchitis.13 Better education of pa­
tients regarding the appropriate use of antibiotics 
might be more useful than targeting physician 
knowledge or behaviors. 

These conclusions should be interpreted in light 
of the limitations of the study. First, the study was 
conducted with a small group of physicians in an 
academic setting. This group had already under­
gone a quality-improvement initiative to reduce 
antibiotic prescribing for acute bronchitis. Physi­
cians had been educated about unjustified antibiotic 
use for uncomplicated acute bronchitis, and antibi­
otic prescribing rates had dropped by half during a 
IS-month period. Thus, the residual antibiotic use 
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found in this study might not reflect antibiotic 
prescribing patterns by physicians whose antibiotic 
use had not been scrutinized. 

Second, we relied on the medical record to de­
termine patients' symptoms and physical findings. 
Medical records probably do not capture all the 
clinical aspects of a patient's condition but rather 
provide a concise summary filtered through the 
mind of the clinician. Physicians might have been 
attending to certain aspects of the patient's condi­
tion or physical findings but not reliably document­
ing these cues. Most physicians, however, record per­
tinent clinical observations that affect their decision 
making. Although possible, it would be unlikely that 
physicians would systematically fail to record the key 
features they used for their medical decision making. 

Additionally, the clinical features of acute bron­
chitis are not well delineated, and some of the 
patients in this study could have had respiratory 
tract conditions other than bronchitis. Rather than 
use a standardized definition of acute bronchitis to 
assure that all patients had bronchitis, we relied on 
the physician's interpretation of the patient's symp­
toms and signs to make the diagnosis. Physicians 
could have misdiagnosed acute bronchitis in pa­
tients with colds or other respiratory tract condi­
tions, but the intent of this study was to examine 
physician behavior when they thought a patient had 
acute bronchitis. 

Finally, the small sample size in this study lim­
ited the power to detect even modest differences 
between the patients who received antibiotics and 
those who did not. Even so, the most commonly 
encountered symptoms reported by patients who 
received antibiotics occurred in about only one 
third of the patients. Had a larger sample size 
shown that a particular cluster of symptoms was 
significantly more common for patients who re­
ceived antibiotics, it would still be a poor discrim­
inator because the sensitivity would be so low. 

In summary, we found that after clinicians are 
educated about avoiding prescribing antibiotics for 
acute bronchitis, antibiotic prescribing continues 
for a small number of patients. Patients who receive 
antibiotics do not appear to be any different from 
those who do not receive antibiotics. As with other 
respiratory tract conditions, such as colds, for 
which antibiotics are overprescribed,14 adults are 
more likely to receive antibiotics than children. 
These results suggest that such nonclinical factors 
as patient expectations are the driving forces be­
hind antibiotic overuse. Instead of focusing on phy-
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sician education, future quality-improvement initi­
atives directed at reducing consumer demand might 
be more effective at curtailing antibiotic overuse. 
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