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Abstract

Background: Antimicrobial resistance in common respiratory tract pathogens is a growing public health threat, especially in the southeastern
United States.  The excessive use of antibiotics for common infections is a major contributing factor in the emergence of antibiotic resistance.
We report results from a multi-site outpatient pilot project in North Carolina to reduce antibiotic prescriptions for acute nonbacterial upper
respiratory tract infections (URIs).

Methods: Primary care practices were provided education and symptom therapy kits for patients with URIs, as an alternative to antibiotics,
in a project to reduce the overuse of antimicrobial therapy. The feasibility of this approach was evaluated with interviews and surveys. A
methodology for claims-based evaluation of intervention efficacy in reduction of antibiotics use was developed as part of this project.    

Results: Of eight contacted practices, four agreed to participate and three participated fully.  Physicians reported that symptom therapy
kits were useful for patients with URIs and resulted in a meaningful change in antibiotic prescribing behaviors. A claims-based approach
is a feasible and promising method to evaluate efficacy in subsequent post-pilot large-scale implementations.  

Limitations: Due to the small number of outpatient practices and the lack of controls in this pilot study, the efficacy of the intervention
in reducing antibiotic use could not be determined. 

Conclusions: Education combined with symptom therapy kits as an alternative to oral antibiotics is a feasible intervention that warrants
additional studies to evaluate the efficacy of this approach in the reduction of antibiotic use for URIs.  

Keywords: antibiotics, upper respiratory tract infection, outpatient care.
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Introduction 

esistance to antimicrobial agents is a growing public
health threat, especially in the southeastern United

States.1-6 Antibiotic overuse contributes to resistance, yet
antibiotics are commonly administered to treat conditions such
as nonbacterial acute upper respiratory tract infections (URIs)
for which they are not proven effective.7-11

The American College of Physicians-American Society for
Internal Medicine, American Academy of Family Physicians,

Infectious Diseases Society of America, and the Centers for Disease
Control and Prevention have endorsed a campaign to promote
appropriate antibiotic use for the treatment of acute respiratory
tract infections in adults. Clinical Practice Guidelines providing
evidence-based recommendations have been published.12 They
provide practical strategies for limiting antibiotic use to the
patients who are most likely to benefit. 

Among the frequently cited causes for antibiotic overuse are
physician perceptions of patient expectations, patients’ actual
expectations, lack of knowledge of the dangers and limitations
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of antibiotic therapy, and inadequate communication during
physician-patient encounters.13-17 To maximize effectiveness,
interventions to reduce antibiotic use will need to address as
many of these factors as possible. 

We developed a multi-pronged approach to reduce the out-
patient use of antibiotics for URIs that focuses on patient and
physician education and understanding while enhancing
patient-physician communication through the use of symptom
therapy kits. In this report, we describe a pilot project to evaluate
the feasibility and uptake of this approach. We report promising
findings supporting the need for a large scale study to evaluate
the effectiveness of educational interventions combined with
symptom therapy kits to reduce the use of antibiotics for URIs.  

Methods

Pilot Project Overview
Internal medicine, general practice, and family medicine

providers treating large numbers of patients were identified as
potential project participants. Of eight invited practices, one
practice declined because the physician felt that patients seen at
the practice were particularly high-risk and likely required
antibiotics for treatment of URIs. Three other practices
declined due to time constraints. Of the four practices that
entered the project, one failed to complete the intervention
because the practice physically relocated and intervention
materials were misplaced. Three practices successfully completed
the project interventions. 

Physicians in four participating practices received a project
introduction consisting of training related to antibiotic resistance
and current treatment guidelines provided by a physician special-
izing in infectious disease. Intervention materials provided in
January 2002 to each practice included 100 symptom therapy
kits, 15 posters, and 10 symptom relief prescription pads.
Symptom therapy kits and symptom relief prescriptions offered
patients the alternative of symptom control with reassessment in
consultation with their physician should symptoms not improve. 

Physicians and their staff were contacted routinely through-
out the cold and flu season of early 2002 to identify problems
and successes related to the project, assess practice adherence
with project protocols, and identify the need for additional
intervention materials. A formal interview and questionnaire
were administered to participating providers in April 2002. 

Because this was intended to be a pilot project for the devel-
opment of the intervention, the number of participating practices
was limited and no controls were identified. Thus, intervention
efficacy could not be determined. However, in anticipation of a
large-scale implementation of the intervention, this project also
included a component to develop an evaluation methodology
using administrative claims. 

North Carolina Medicaid outpatient and pharmacy claims
were reviewed to characterize antibiotic use for acute nonbacteri-
al URIs. Methods and results are described in detail elsewhere.18

Data were provided by the Division of Medical Assistance of the
North Carolina Department of Health and Human Services, the
administrators of the state’s Medicaid program.19 Pre-intervention

analyses of Medicaid claims revealed high levels of antibiotic
use, justifying the development of this pilot project to reduce
outpatient antibiotic use for acute nonbacterial URIs. 

This project was sanctioned by the North Carolina
Medicaid program due to its potential to prevent drug-related
adverse events, protect public health, and reduce costs. It was
approved by the Institutional Review Board of the University
of North Carolina School of Medicine. 

Interventions
Educational materials were distributed to participating

physicians at no charge. Some materials were obtained from the
Campaign for Appropriate Antibiotic Use in the Community
sponsored by the Centers for Disease Control and Prevention.20

These included an educational poster for examination and waiting
rooms, a prescription pad for symptomatic relief of URIs,21 and
“A new threat to your health: Antibiotic Resistance” pamphlet.22

Clinical practice guidelines were distributed to all participating
practices. These were adapted from “Principles of Antibiotic Use
for Treatment of Acute Respiratory Tract Infections in Adults”
created by the American College of Physicians-American Society
of Internal Medicine.12 The guidelines included information
concerning the syndrome, etiology, course of illness, and treatment
recommendations for common adult URIs including nonspecific
URIs, acute pharyngitis, acute rhinosinusitis, and acute bronchitis.

In addition to the above materials, The Carolinas Center for
Medical Excellence developed a symptom relief kit known to
patients and providers as the “self-care kit.” This kit consisted of
an assortment of items used for education and symptomatic
relief in a custom-designed 6x4x1.5 inch box (Figure 1). Each kit
cost approximately $6. Providers were encouraged to distribute
the kit and other intervention materials, in place of antibiotics,
to patients with URIs. Practices were encouraged to distribute
these materials to all patients with URIs regardless of insurance
status and payer. The kit included a postcard survey returned
via mail to assess patients’ impression of the usefulness of kit
contents. The response rate (2.6%) was too low to be meaningful,
and the patient survey results are, therefore, not reported here.

It was recognized that recommended treatment approaches
for URIs may differ among professional societies. Although the
American College of Physicians guidelines were distributed, the
adoption of these guidelines versus others was not specifically
requested. The main focus during educational meetings with
physicians was to describe and encourage the use of the symptom
therapy kit as an alternative to antibiotics when, in the physician’s
judgment, the likelihood of a bacterial infection was low.

Project Evaluation
Interviews and surveys completed by participating physicians

were used to evaluate the feasibility of this approach. The
prevalence of filled prescriptions for oral antibiotics following
index patient-physician encounters for URIs occurring during
baseline (January 1, 2001-March 31, 2001) and intervention
(January 1, 2002-March 31, 2002) measurement periods was
determined from Medicaid pharmacy claims as a model for the
evaluation of a large-scale implementation of this intervention
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beyond the pilot phase. Antibiotics
were identified using the Physician’s
Desk Reference and the National
Drug Code (NDC) Directory. NDC
numbers for oral antibiotics in the
Medicaid pharmacy claims database
were obtained from the Multum
Lexicon™ database (Multum
Information Services, Inc., Denver,
CO, 2001). The number of days
from the date of the index patient-
physician encounter for URIs to the
first pharmacy service date for an oral
antibiotic prescription was evaluated
as a potential indicator of interven-
tion efficacy. 

Patient Populations 
Patient populations for this proj-

ect consisted of all adult patients with
nonbacterial URIs seen at any of the
participating practices. Complete
information regarding these popula-
tions is not available. Medicaid
administrative claims were used for
limited practice characterization. 

According to our claims-based
evaluation protocol, a Medicaid recipient must have had at
least one face-to-face outpatient encounter with a family med-
icine, general practice, or internal medicine physician for acute
nonbacterial URIs during the measurement period. Qualifying
outpatient physician-patient encounters were identified based
on Current Procedural Terminology (CPT)23 and International
Classification of Disease, 9th Revision, Clinical Modification
(ICD-9-CM)24 codes in Medicaid claims. 

In our claims-based evaluation protocol, the conditions and
diagnosis codes for acute nonbacterial URIs were acute
nasopharyngitis (460), acute pharyngitis (462), acute upper
respiratory infections (465.9), acute bronchitis (466.0), and
influenza (487.1). Index encounters must have occurred in the
baseline or intervention measurement periods. Patients with acute
nonbacterial URIs encounters less than 90 days prior to the index
encounter were excluded. Patients with chronic respiratory
conditions were also excluded: chronic bronchitis (491),
emphysema (492), asthma (493), and chronic obstructive pul-
monary disease (496). These conditions were identified from
claims for outpatient services occurring during an observation
period beginning 90 days prior to the index visit. To exclude a
patient for chronic conditions, there must have been two or
more claims at least six days apart specifying at least one of the
chronic respiratory condition diagnosis codes.

Analysis
All analyses were performed at The Carolinas Center for

Medical Excellence. Data from physician interviews and surveys
were recorded and analyzed using electronic spreadsheets. Our

pilot methodology for claims-
based evaluation used Medicaid
data provided by the North
Carolina Department of
Health and Human Services
Division of Medical Assistance.
Statistical and claims analyses
were performed using SAS v9.1
statistical software (SAS Institute,
Inc., Cary, NC). 

Results

Intervention Uptake
Surveys completed by all

participating physicians (n=14)
in late April and early May 2002
indicated an overall positive
view of project interventions
and their effect on prescribing
patterns. Results suggest that
most physicians frequently felt
pressured to prescribe antibi-
otics. On average, physicians
reported that they would pre-
scribe antibiotics for acute
nonbacterial URIs 39% of the

time before the intervention and 20% of the time after the
intervention. All physicians surveyed thought the kits were
helpful, and most believed their patients also found the kits
useful. On average, physicians reported they had given kits to
44 patients, and about a third of patients who received the kits
were enrolled in Medicaid. Posters and printed guidelines were
also used by almost all physicians. In contrast, the symptom relief
prescription pads were used by less than half the physicians.

Claims-based Findings 
A claims-based approach is a feasible method to characterize

patient populations and to assess efficacy of this intervention in
large-scale studies designed for this purpose. Statewide in the
Medicaid population 18 to 64 years of age, there were 98,096
patient-physician encounters for acute nonbacterial URIs from
July 1, 2000 through March 31, 2002. These involved 55,614
patients seen by 1,739 providers. The number of encounters
varied seasonally, as expected (Figure 2), with the highest
monthly counts occurring in January 2001 and February 2002.
During the baseline measurement period there were 18,429
encounters involving 14,960 patients and 1,210 providers.
During the intervention measurement period there were 18,773
encounters involving 15,439 patients and 1,269 providers. The
distributions of specific URIs diagnoses were similar during the
baseline and the intervention measurement periods, with
approximately 2% of encounters for acute nasopharyngitis; 17-
18% for acute pharyngitis; 32-33% for acute upper respiratory
infections; 43% for acute bronchitis; and 4-5% for influenza.

The state population was mostly female (78%) and Caucasian

Figure 1.
Self-Care Kit

■ Chicken Soup
■ Tea
■ Saline nasal spray
■ Lozenges
■ Chest Patch

■ Thermometer
■ Facial Tissues
■ CDC pamphlet
■ Survey



(59%). African Americans were the largest minority group (31%).
Almost three quarters (73%) were less than 50 years of age.
Participating practices differed substantially from the state and
among each other with respect to Medicaid patient population
size, age, sex, and race/ethnicity composition (Table 1). 

In the Medicaid claims analysis for this pilot project, there
were 15,628 and 16,020 pharmacy claims for oral antibiotics
during the baseline and intervention measurement periods,
respectively, in the statewide population of Medicaid patients
seen for URIs. Among patients filling an antibiotic prescription
for URIs, about 79% of pharmacy claims occurred by the day
following the patient-physician
encounter, and 84% occurred
within 5 days. More than half of
the statewide population filled a
prescription for antibiotics within
5 days of seeing a primary care
provider for acute nonbacterial
URIs. The prevalence of pharmacy
claims for antibiotics declined
slightly, from 59% to 58%
statewide, comparing baseline and
intervention measurement peri-
ods. Rates also decreased in the
intervention practices (Table 2).
The extent to which these declines
were related to the intervention
cannot be determined due to lim-
itations in the study design in this
pilot study. Nevertheless, these
effectiveness measures can be
readily determined from adminis-

trative claims supporting a
claims-based methodology
for the evaluation of an
efficacy study. 

Discussion

Antimicrobial resist-
ance has increased at an
alarming rate, both in hos-
pitals and in the commu-
nity. During the five-year
period from 1994–1995
to 1999–2000, penicillin
susceptibility decreased
from 76% to 66%, and
erythromycin susceptibili-
ty from 90% to 74%. 25

The overall proportion of
penicillin non-susceptible
pneumococci within a
population-based surveil-
lance program across the
United States in 1997 was

25%.3 The southeastern United States has demonstrated the
lowest susceptibility of all regions, with up to one third of
pneumococci isolates demonstrating antibiotic resistance.3,4,26 

The excessive use of antibiotics in the outpatient setting has
contributed to the increase in antimicrobial resistance.5,27 In one
study, antibiotics were prescribed for 51% of patients diagnosed
with colds, 52% with upper respiratory tract infections, and
66% with bronchitis.9 The progression of antimicrobial resist-
ance can be reversed. For example, in Finland, nationwide
reductions in the use of macrolides resulted in a significant
decline in resistance among Group A streptococci.8
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Figure 2.
Number of patient-physician encounters by month and year for acute 
nonbacterial upper respiratory tract infection among Medicaid recipients 18
to 64 years of age in North Carolina.

Table 1.
Characteristics of Medicaid patients with acute nonbacterial upper 
respiratory tract infection during the intervention period for North
Carolina and participating practices.*

State Intervention Practice

1 2 3
Jan 1, 2002-March 31, 2002 n=13,295 n=41 n=25 n=128

Age
18-34 41 54 16 55
35-49 33 32 32 34
50-64 27 15 52 11

Sex
Female 78 85 84 82

Race/Ethnicity
African American 30 34 12 11
Caucasian 59 46 88 81
Other 11 20 0 8

*All numbers are a percent of the column-specific total.
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Results from our pilot project suggest that physicians
respond favorably to interventions aimed at reducing antibiot-
ic use for nonbacterial URIs. The symptom therapy kits were
especially well received. An expanded study to test the efficacy
of this approach could be supported by our findings.
Furthermore, the claims-based evaluation methodology created
as part of this project appears to be a feasible method to evalu-
ate intervention efficacy in a study designed for this purpose.
The availability of Medicare pharmacy benefits starting in
2006 offers the potential for expansion of this evaluation into
the Medicare population. 

We have reported that the North Carolina Medicaid program
paid more than $1.5 million for 33,061 oral antibiotic pre-
scriptions filled for acute nonbacterial URIs from October,
2000- March, 2001.18 The average prescription cost of $45
during this period well exceeds the $6 cost of the self-care kit.
Healthcare payers may find such kits a cost effective alternative
to antibiotics. Providers interviewed during the project suggest
that, when the kit is offered during outpatient office visits, it serves
as a catalyst to foster better patient-physician communications,
promotes increased knowledge, and enhances awareness of
expectations. 

Important strengths of this study include a multi-site imple-
mentation, pre-post quantitative evaluations, qualitative evalu-
ations, and the inclusion of diverse patient populations 
commonly seen by primary care providers throughout North
Carolina. The extent to which project practices represent the
“typical” North Carolina practice is not known. Characteristics
of Medicaid patient populations for some project practices 
differed substantially from those of the state. This should be
considered when evaluating the generalizability of our findings.
Patient populations seen in these practices include Medicaid

and minority populations common to
other practices throughout the state. In
this respect, the project practices may
share similar barriers related to URI
treatment with other practices statewide.
A limitation is the low response rate to
patient surveys. As a result, the accept-
ability of this intervention to patients
could not be directly determined.

Medicaid claims-based evaluation
of efficacy may be limited by several
factors. Medicaid patients generally
have good access to medications
through the program’s pharmacy benefit,
and information about this access is
readily available through the Medicaid
program; however, these patients are
not necessarily representative of the
overall patient population. The effect

of interventions cannot be determined for patients not in
Medicaid. Our inability to distinguish between patients who
were not prescribed medications from those who were prescribed
but did not fill prescriptions is another limitation of claims-
based evaluation.

In conclusion, our multi-pronged approach to reduce
antibiotic use for URIs in the outpatient setting by targeting
barriers related to understanding and communication shows
much promise. We have found that these efforts are feasible
and welcome in outpatient practices. We have also shown that
physicians are very receptive to symptom relief kits, especially
when combined with patient education. Unfortunately, a 
statistically rigorous proof of effectiveness was not possible, nor
was it our goal, given the limited nature of a pilot project. 
Nevertheless, it is reassuring to find that antibiotic use rates
declined for all participating practices. These findings suggest
that an expanded study to test the effectiveness of this approach
is warranted.  NCMedJ

Acknowledgements: The investigators acknowledge and thank
participating physicians, their patients, and their staff for making
this project possible. We also thank the North Carolina Division of
Medical Assistance and its staff for their guidance in project devel-
opment and for the provision of the Medicaid claims data used for
project evaluation. We are grateful to Anna Cook, Senior Associate
for Corporate Information at The Carolinas Center for Medical
Excellence, for the graphic design of the symptom therapy kits. This
project and manuscript (Internal Tracking Number 7SOW-NC-
PUB-O5-02) was conceived and funded by The Carolinas Center
for Medical Excellence, formerly known as Medical Review of
North Carolina, Inc. 

Table 2.
Percent of patients filling antibiotic prescriptions within 5 days of
index encounter for acute nonbacterial upper respiratory tract
infection among Medicaid recipients without chronic respiratory
conditions during the baseline and intervention measurement
periods in participating practices.*

Intervention Practice %
(total Number of Patients with URI)

1 2 3
Baseline Period
Jan 1, 2001-March 31, 2001 62 67 64

(40) (33) (101)
Intervention Period
Jan 1, 2002-March 31, 2002 39 60 60

(41) (25) (128)
*These descriptive data are not useful for evaluation of intervention effectiveness due to
limitations in study design and statistical power.



REFERENCES

1 Jacobs MR. Emergence of antibiotic resistance in upper and
lower respiratory tract infections. Am J Manag Care 1999; 5(11
Suppl):S651-S661.

2 Dominguez MA, Pallares R. Antibiotic resistance in respiratory
pathogens. Curr Opin Pulm Med 1998; 4(3):173-179.

3 Geographic variation in penicillin resistance in Streptococcus
pneumoniae—selected sites, United States, 1997. MMWR
Morb Mortal Wkly Rep 1999; 48(30):656-661.

4 Thornsberry C, Sahm DF, Kelly LJ, Critchley IA, Jones ME,
Evangelista AT et al. Regional trends in antimicrobial resistance
among clinical isolates of Streptococcus pneumoniae,
Haemophilus influenzae, and Moraxella catarrhalis in the
United States: results from the TRUST Surveillance Program,
1999-2000. Clin Infect Dis 2002; 34 Suppl 1:S4-S16.

5 Kunin CM. Resistance to antimicrobial drugs—a worldwide
calamity. Ann Intern Med 1993; 118(7):557-561.

6 Neu HC. The crisis in antibiotic resistance. Science 1992;
257(5073):1064-1073.

7 Diekema DJ, Brueggemann AB, Doern GV. Antimicrobial-drug
use and changes in resistance in Streptococcus pneumoniae.
Emerg Infect Dis 2000; 6(5):552-556.

8 Seppala H, Klaukka T, Vuopio-Varkila J, Muotiala A, Helenius
H, Lager K et al. The effect of changes in the consumption of
macrolide antibiotics on erythromycin resistance in group A
streptococci in Finland. Finnish Study Group for Antimicrobial
Resistance. N Engl J Med 1997; 337(7):441-446.

9 Gonzales R, Steiner JF, Sande MA. Antibiotic prescribing for
adults with colds, upper respiratory tract infections, and bronchitis
by ambulatory care physicians. JAMA 1997; 278(11):901-904.

10 Gonzales R, Malone DC, Maselli JH, Sande MA. Excessive
antibiotic use for acute respiratory infections in the United
States. Clin Infect Dis 2001; 33(6):757-762.

11 Linder JA, Stafford RS. Antibiotic treatment of adults with sore
throat by community primary care physicians: a national survey,
1989-1999. JAMA 2001; 286(10):1181-1186.

12 Gonzales R, Bartlett JG, Besser RE, Cooper RJ, Hickner JM,
Hoffman JR et al. Principles of appropriate antibiotic use for
treatment of acute respiratory tract infections in adults: 
background, specific aims, and methods. Ann Intern Med
2001; 134(6):479-486.

13 Barden LS, Dowell SF, Schwartz B, Lackey C. Current attitudes
regarding use of antimicrobial agents: results from physician’s
and parents’ focus group discussions. Clin Pediatr (Phila) 1998;
37(11):665-671.

14 Butler CC, Rollnick S, Pill R, Maggs-Rapport F, Stott N.
Understanding the culture of prescribing: qualitative study of
general practitioners’ and patients’ perceptions of antibiotics for
sore throats. BMJ 1998; 317(7159):637-642.

15 Cockburn J, Pit S. Prescribing behaviour in clinical practice:
patients’ expectations and doctors’ perceptions of patients’
expectations—a questionnaire study. BMJ 1997;
315(7107):520-523.

16 Himmel W, Lippert-Urbanke E, Kochen MM. Are patients
more satisfied when they receive a prescription? The effect of
patient expectations in general practice. Scand J Prim Health
Care 1997; 15(3):118-122.

17 Macfarlane J, Holmes W, Macfarlane R, Britten N. Influence of
patients’ expectations on antibiotic management of acute lower
respiratory tract illness in general practice: questionnaire study.
BMJ 1997; 315(7117):1211-1214.

18 Brown DW, Taylor R, Rogers A, Weiser R, Kelley M.
Antibiotic prescriptions associated with outpatient visits for
acute upper respiratory tract infections among adult Medicaid
recipients in North Carolina. NC Med J 2003; 64(4):148-156.

19 North Carolina Department of Health and Human Services.
Division of Medical Assistance. North Carolina Department of
Health and Human Services. URL: http://www.dhhs.state.
nc.us/dma/. Last referenced 11-30-2004. 

20 Centers for Disease Control Division of Bacterial and Mycotic
Diseases. Campaign for Appropriate Antibiotic Use in the
Community. Centers for Disease Control Division of Bacterial
and Mycotic Diseases. URL: http://www.cdc.gov/drugresistance/.
Last referenced: 11-30-2004. 

21 Centers for Disease Control Division of Bacterial and Mycotic
Diseases. Viral Prescription Pad. Centers for Disease Control
Division of Bacterial and Mycotic Diseases. URL:
http://www.cdc.gov/drugresistance/community/files/Viral_Presc
ription_Pad.pdf. Last referenced 11-30-2004. 

22 Centers for Disease Control Division of Bacterial and Mycotic
Diseases. A new threat to your health: Antibiotic Resistance.
Centers for Disease Control Division of Bacterial and Mycotic
Diseases. URL: http://www.cdc.gov/drugresistance/community/
files/A_New_Threat_to_Your_Health.pdf. Last referenced 
11-30-2004. 

23 American Medical Association. Current Procedural
Terminology CPT. Chicago: American Medical Association,
1999.

24 St. Anthony’s ICD-9-CM Code Book. Reston, VA: St.
Anthony Publishing, 1998.

25 Doern GV, Heilmann KP, Huynh HK, Rhomberg PR,
Coffman SL, Brueggemann AB. Antimicrobial resistance
among clinical isolates of Streptococcus pneumoniae in the
United States during 1999-2000, including a comparison of
resistance rates since 1994-1995. Antimicrob Agents
Chemother 2001; 45(6):1721-1729.

26 Stein CR, Weber DJ, Kelley M. Using hospital antibiogram
data to assess regional pneumococcal resistance to antibiotics.
Emerg Infect Dis 2003; 9(2):211-216.

27 Dowell SF, Schwartz B. Resistant pneumococci: protecting
patients through judicious use of antibiotics. Am Fam
Physician 1997; 55(5):1647-1648.

254 NC Med J July/August 2006, Volume 67, Number 4


