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Recent antibiotic use is a well documented risk factor
for infection or colonisation with resistant
pathogens.1–7 Despite this recognition, unnecessary
antibiotic prescribing remains common. In the United
States more than a fifth of all antibiotic prescriptions
for children and adults are written for upper
respiratory tract infections or bronchitis, conditions
that are almost always viral.8 9 Similar rates of unneces-
sary antibiotic use have been described in Britain.10

These findings are consistent with results from focus
groups among doctors, in which participants have esti-
mated that 10% to 50% of outpatient antibiotic
prescriptions are unnecessary.11

Only limited data are available to evaluate whether
reducing antibiotic prescribing will reduce the spread
of resistance. In Finland the proportion of group A
streptococcal infections resistant to macrolides was
nearly halved after a successful campaign to reduce the
use of macrolide antibiotics.12 A cross sectional survey
in Iceland found that carriage of penicillin resistant
pneumococci was strongly associated with both
individual and community-wide levels of antimicrobial
use,13 and there is some evidence that an intervention
programme has decreased the proportion of pneumo-
coccal infections caused by penicillin resistant strains.14

Factors contributing to overuse of
antibiotics
Achieving more judicious prescribing of antibiotics
requires (a) an understanding of the factors that
promote overuse and the barriers to change and (b) the
implementation of effective strategies for changing
behaviour. Well targeted but ineffective interventions
and effective but poorly targeted strategies are equally
futile. Both the message and the media are key
elements. Results of formative research in the United
States suggest that four major factors promote the
overuse of antibiotics: lack of education, prior
experience, patients’ expectations, and economics
(table). Lack of education applies to both providers and
patients. Surveys of primary care doctors show that
many have inaccurate knowledge regarding the need
for antibiotics in patients with purulent rhinitis,15 16 and
many family practitioners do not follow expert recom-
mendations for diagnosis and management of pharyn-
gitis.17

Patients’ lack of knowledge and past experience
contribute to increased demand for antibiotics. Many
patients have received antibiotics for viral respiratory
illness, and these treatments were perceived as effective
because the infections were generally self limiting.
Patients with lower educational levels seem to have the
greatest misconceptions about antibiotic use and
upper respiratory infections.18–20

Whether real or perceived, patients’ expectations
for antibiotics affect doctors’ prescribing behaviour.10 11

Years of prescribing or taking antibiotics for viral respi-

ratory infections have created a cycle of supply and
demand, reinforcing behaviours that are detrimental in
an era of increasing antibiotic resistance. Breaking this
cycle will require educating the public that past
practices are no longer optimal and convincing
doctors that a patient’s satisfaction is based more on
communication than on prescription.21

Economic factors contributing to overprescription
will vary substantially by country, depending on the
type of medical care system. However, for providers,
time pressures and the desire to maximise the patient’s
satisfaction (and thereby also retain him or her as a
possible patient in the future), and for both providers
and patients the desire to avoid follow up visits, are
probably universal.

Diagnostic uncertainty can also contribute to
unnecessary antibiotic use. Occasional diagnostic
uncertainty is inevitable, but it should occur infre-
quently when an appropriate clinical evaluation is per-
formed and the findings are interpreted accurately.
This will reduce the likelihood that a clinician will pre-
scribe an antibiotic “just in case” an infection is
bacterial. Performing a throat culture for pharyngitis
and use of pneumatic otoscopy for diagnosing otitis
media are two evaluation techniques that can reduce
diagnostic uncertainty. Appropriate clinical evaluation,
combined with good communication and shared deci-
sion making, will minimise the risk of incorrect
diagnosis, patients’ dissatisfaction, or other adverse

Summary points

Unnecessary antibiotic use for viral illness is
common and has led to increasing rates of
antibiotic resistance among Streptococcus
pneumoniae and other community acquired
pathogens

Factors that contribute to antibiotic overuse
include lack of education, patients’ expectations,
past experience, and economic incentives

Multifaceted interventions are needed to reduce
unnecessary antibiotic use; peer education and
feedback on doctors’ use of antibiotics can
promote behaviour change

Educational interventions for the public should
include a public relations campaign with simple
messages, clinic based patient education, and
community outreach activities

Health organisations should develop policies to
support judicious antibiotic use and evaluate
whether existing policies may unintentionally
promote overuse of antibiotics
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outcome. Guidelines have recently been published to
help clinicians evaluate common respiratory illnesses
appropriately.22

Strategies to reduce inappropriate use of
antibiotic
Among providers
Most doctors are aware that antibiotic resistance is an
emerging problem created largely by the overuse of
antibiotics.16 23 This widespread awareness suggests that
providing information or education alone will be
insufficient to change their prescribing behaviour.
Overcoming barriers to more judicious prescribing
will require development of materials to support
change, implementation of effective techniques to
catalyse that change, and development of supportive
structures in healthcare organisations. Key elements
include evidence based recommendations for diagno-
sis and treatment backed by professional societies;
materials for patient education; and information to
facilitate provider-patient communication. Materials
developed by the US Centers for Disease Control and
Prevention in conjunction with other organisations are
listed in the box. Similar materials have also been
developed by healthcare organisations, health depart-
ments, and at academic centres.

Guidelines for managing otitis media with effusion
are available from the Agency for Health Care Policy
and Research.24 The Infectious Diseases Society of
America has published guidelines for diagnosing and
managing pharyngitis25 and is developing other guide-
lines. A recent review has suggested that locally devel-
oped guidelines are more likely to be accepted and

followed than those developed nationally without local
input or recognition of local needs.26

Development of clinical practice guidelines must
be supported by other educational activities, as
multifaceted interventions tend to be more effective
than single interventions.27 Formal continuing medical
education conferences and distribution of printed
materials have little impact on doctors’ behaviour
unless reinforced by other strategies.27 28 These and
other activities, however, may enhance the adoption of
clinical practice guidelines if they are actively
promoted to clinicians and endorsed by “opinion lead-
ers” in each community.

Many studies have shown that education at an indi-
vidual or small group level and peer education are
effective strategies to change doctors’ antibiotic
prescribing behaviour.29–33 Face to face interactions are
supported by the common practice of pharmaceutical
companies sending out representatives to promote
their products. The effectiveness of peer education is
enhanced when the message is delivered or endorsed
by local opinion leaders and is made relevant to the
doctor’s own practice. Previous successful programmes
have used retired doctors29 and clinical pharmacists.30

Establishing credibility, defining clear objectives for
behaviour change, and repetition and reinforcement
are all important for peer education.31 In addition,
clinicians must have the opportunity to voice their own
concerns and provide feedback. Implementing peer
education on a broad scale may be difficult and expen-
sive because of the need to identify, train, and support
sufficient educators. An alternative worth exploring is
video presentation of information. Although costs
would be substantially reduced, the ability to tailor dis-
cussion to each clinician’s needs would be lost.

Providing feedback to clinicians regarding their
own antibiotic prescribing practices has been a
successful technique for achieving behaviour change.34

Feedback can entail comparisons with peers or with a
standard or indicator. As with practice guidelines, feed-
back may be most effective when the system is
developed with local input, where clinicians accept the
measures as important, fair, and relevant to their own
practices. The availability of prescribing data may be a
limiting factor in some healthcare systems.

New communications technologies such as the
internet enhance the potential to disseminate practice
guidelines and provide feedback to clinicians. Compu-
ter assisted decision support has been used effectively
to improve antibiotic prescribing in hospitals and
could be extended to outpatient settings.35 The willing-
ness of a busy practitioner to use computer support
during consultations with patients, however, has not
been assessed.

Provider and patient factors contributing to overuse of antibiotics

Contributing factor Providers Patients and public

Lack of education Suboptimal approach to diagnosis and treatment; lack of knowledge of the
natural course of viral disease

Insufficient knowledge of viral v bacterial infection

Experience Diagnostic and prescribing habits from the pre-antibiotic resistance era Prior antibiotic treatment for viral infections
(perceived as effective)

Expectations Belief that patients expect antibiotics; belief that satisfaction is related to
prescription

Belief that some conditions require antibiotic
treatment—for example, purulent rhinitis

Economics Time pressures; incentives linked to satisfaction surveys; profiling on return visits Need to return to work or return child to day care

Materials available to support an intervention
programme on antibiotic use

Principles of judicious antibiotic use for paediatric
infections22

Academic sheets providing one page summaries of the
principles of antibiotic use
Posters for educating patients
Pamphlets for educating patients
Question and answer sheets for viral respiratory
diagnoses
A “prescription pad” including recommendations for
symptomatic treatment for patients with viral
respiratory infections
A letter to childcare providers stating that the child
can return to day care without an antibiotic
These materials are available from the
Center for Disease Control and Prevention
(tel: 00 1 404 639 4702)

Education and debate

669BMJ VOLUME 317 5 SEPTEMBER 1998 www.bmj.com



A limitation of all intervention strategies is that some
providers will participate and others will not. Participa-
tion may be enhanced in a single payer system (system
of nationalised care where all costs are paid from one
source) or a managed care organisation, where
incentives or sanctions can be provided. Convincing
local opinion leaders to change practices will result in
eventual diffusion of the changes throughout the
community, leading to a change in the standard of care.
For this reason, identifying and educating opinion lead-
ers as a priority group would be effective, particularly if
resources are limited. Educating future healthcare
providers about the importance of judicious antibiotic
use will have long term impact and is a useful adjunct to
strategies focused on current providers.

Among patients and the public
A multifaceted approach is needed to increase the
public’s understanding of antibiotic resistance and to

change expectations about use of antibiotics. The key
elements should include a public relations campaign,
clinic based education, and community outreach
activities. Conducting a public relations campaign with
paid advertising is an effective but expensive strategy to
change health related behaviour. Educating the public
about the difference between bacterial and viral
infections, and the potential risk of taking antibiotics, is
more complex than other health education messages
because the risk to benefit ratio is less clear. A success-
ful public relations effort will require expertise in mar-
keting and communications. Some companies may be
willing to sponsor components of a public relations
campaign as a community service. In recent years the
popular media have been increasing their coverage of
antibiotic resistance, and this can enhance the impact
of other public education efforts.

Educational interventions for patients and parents
at outpatient clinics must be an important component
of a public education campaign. Information provided
during a medical consultation is immediately relevant
and is likely to be viewed as authoritative. Clinicians
should obtain information material compiled for
patients or review the content of their own material to
ensure that messages about appropriate antibiotic use
are emphasised. Medical providers should also seek
opportunities for community partnerships to dissemi-
nate similar messages widely. For example, educational
information can be disseminated through community
organisations, schools, childcare centres, and pharma-
cies. In the short term, patients are likely to benefit
from a reduction in unnecessary visits and therapy. In
the long term, it is likely that decreased rates of resist-
ance will improve health and cost outcomes.

Policy support
Interventions must be supported by national and local
policies that promote judicious antibiotic use. National
goals should be developed to reduce unnecessary use,
and progress toward those goals should be monitored.
Where needed, databases should be established to sup-
port feedback interventions and programme evalua-
tion. Economic factors that may affect practices must
be carefully considered and, where necessary, modi-
fied. Antibiotic overuse may be an unintended
consequence of quality assurance tools, such as surveys
of patients’ satisfaction or profiling rates of follow up
visits. Support is also needed to encourage appropriate
diagnostic testing, even if this represents a short term
direct cost. Sponsorship of continuing education and
requirements for professional licensure are other
potential policy options.
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Intervention strategies for judicious antibiotic use and
approaches to enhance effectiveness of such strategies

Strategy
Clinical practice guidelines
Peer (or small group) education

Feedback

Direct mailing of information

Lectures and continuing medical
education

Education of patients and the
public

Approaches to enhance effectiveness
Develop with local input; promote actively
Recruit respected source as educator;
clearly communicate objectives;
encourage discussion and tailor to local
practice; distribute supportive materials;
repeat and reinforce messages
Develop with local input; provide peer
comparison or compare with standard or
indicator
Use as a component of a multifaceted
programme; obtain support of opinion
leaders and professional societies
Use as a component of a multifaceted
programme; obtain support of opinion
leaders and professional societies
Deliver in varied settings using various
media; avoid clutter—use a few consistent
clear messages; develop local
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“To write prescriptions is easy, but to
come to an understanding with people is
hard” 36
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Community based approaches to the control of multidrug
resistant tuberculosis: introducing “DOTS-plus”
Paul Farmer, Jim Yong Kim

Tuberculosis remains the world’s leading infectious
cause of adult deaths, most of which are due not to
multidrug resistant tuberculosis but to lack of access to
effective treatment for drug susceptible tuberculous
disease.1 New data suggest, however, that multidrug
resistant tuberculosis is emerging as an increasingly
important cause of morbidity and death. In the United
States, Europe, and Latin America, highly resistant
strains of tuberculosis have caused explosive institu-
tional outbreaks (in hospitals, prisons, and homeless
shelters) with high case fatality rates among immuno-
suppressed people and high rates of transmission to
other patients and to caregivers and their families.2–8

These outbreaks are not restricted to certain
regions. The WHO/International Union Against
Tuberculosis and Lung Disease’s global survey of
resistance to antituberculous drugs now reveals that
multidrug resistant tuberculosis has already become
established worldwide. In several countries—including
Russia, Estonia, Latvia, Côte d’Ivoire, and the Domini-
can Republic—“hot zones” of ongoing transmission
have been identified. Failure to follow the World

Summary points

Multidrug resistant tuberculosis is already a global
pandemic, with focal “hot zones” of increased
transmission

Although DOTS (directly observed treatment,
short course) chemotherapy is the goal of global
tuberculosis control, short course chemotherapy
will not cure multidrug resistant tuberculosis

In settings of high transmission of multidrug
resistant tuberculosis, “DOTS-plus” (a
complementary DOTS based strategy with
provisions for treating multidrug resistant
tuberculosis) is warranted

Community based strategies designed to enhance
local capacity are cost effective and make it
possible to meet new medical challenges
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