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Background: It is currently accepted that no drug can enter clinical practice without proved efficacy in
clinical trials. Improving patient care requires that the results of clinical evaluation be translated into
practice. Results of studies are conflicting, but there is support that well-executed, clinically relevant
randomized trials published in highly visible clinical journals can have an effect on patterns of medical
practice.

Methods: We evaluated the potential impact of the publication in a leading journal of different drug
studies (metformin, alendronate, terazosin, and finasteride) on the prescription behavior of generalists
and specialists. Using a health maintenance organization (HMO) prescription drug database, we ana-
lyzed the incidence of new prescriptions written by generalists and specialists from a university-
affiliated HMO before and after the publication date of the studies.

Results: The proportions of new prescriptions changed between a 6-month period before publication
and a 6-month period after publication. The rate for alendronate increased from 31.7% to 43.2% of all
prescriptions for specialists (P � NS) and from 8.8% to 38.9% for generalists (P < .01). The rate for
metformin increased from 26.7% to 46.4% for specialists (P � .04) and from 7.9% to 24.2% for gener-
alists (P < .01). The rate for �1-blockers decreased from 48.7% to 38.9% (P � NS) for specialists and
increased from 20.7% to 60% for generalists (P < .01). The rate for finasteride decreased from 40.9%
to 19.64% for specialists (P < .01) and from 22.11% to 11.3% for generalists (P � .01).

Conclusions: The change in the prescription patterns of all physicians showed a clear temporal asso-
ciation with the publication of new evidence. The greater change observed for generalists could be ex-
plained by their lower baseline use of the drugs and a more conservative behavior that might defer the
adoption of new treatments until they are supported by strong evidence published in major journals.
(J Am Board Fam Pract 2002;15:457–62.)

During the past decade, evidence-based medicine
has emerged as a new paradigm. In 1960, the ran-
domized clinical trial (RCT) was an oddity. It is
now accepted that no drug can enter clinical prac-
tice without proved efficacy in clinical trials.
Evidence-based medicine is the process of system-
atically finding, appraising, and using contempora-
neous research findings as the basis for clinical
decisions. It requires new skills, including efficient
literature searches and the application of formal
rules of evaluation of the evidence.1–3 Clinical trials
are based on the expectation that the results,
whether positive or negative, will influence the fu-
ture treatment of patients. Improving the care of
patients requires effective translation of the results
of clinical evaluation into practice.4 The effect of
the release of new scientific knowledge on medical

practice is, however, a current issue of debate.
There are many examples in the literature of clear-
cut results that did not alter practice patterns.5–7

On the other hand, other studies support the
hypothesis that well-executed, clinically relevant,
randomized trials published in highly visible clini-
cal journals can have a measurable and prompt
effect on patterns of medical practice, specifically in
acute myocardial infarction.8

New evidence is not the only factor that might
influence clinical practice. Other factors have been
described: physician behavior, marketing, public
knowledge, and product features.9 In addition,
there is some controversy regarding the appropri-
ate role of generalists and specialists in the care of
patients and how they manage the same diseases.
Some studies showed that the quality of care pro-
vided by specialists exceeds those of generalists for
selective diseases, such as myocardial infarction and
acquired immunodeficiency syndrome.10,11 Alter-
natively, the Medical Outcomes Study compared
outcomes for primary and specialty care for pa-
tients with cardiac disease and diabetes mellitus in
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an observational study and found that clinicians in
medical subspecialties (cardiology and endocrinol-
ogy) used more services than did clinicians in fam-
ily medicine and general internal medicine, even
controlling for patient mix. In terms of outcomes,
no meaningful differences were found in the mean
health outcomes (including 7-year mortality) for
moderately ill patients with hypertension or non–
insulin-dependent diabetes mellitus. The evidence
from this study indicates that management of these
conditions by specialists does not result in better
outcomes than care provided by generalists.12

After reviewing several studies, Donohoe13 con-
cluded that the knowledge base and quality of care
provided by specialists exceed those of generalists
for certain conditions, such as myocardial infarc-
tion, depression, and acquired immunodeficiency
syndrome. The differences, however, are not as
striking or important to the health of the public at
large as those deficiencies in disease management,
preventive care, and health maintenance that are
common to all physicians.
We evaluated the possible impact of selected

drug studies on the prescribing behavior of physi-
cians from a university-affiliated health mainte-
nance organization (HMO). These studies, pub-
lished in a high-impact medical journal, The New
England Journal of Medicine,14,15 evaluated the effi-
cacy or lack of it of drugs commonly used in dif-
ferent medical conditions of high prevalence in
primary care. We also compared the differences in
the prescription drug patterns of generalists (family

physicians and general internists) with those of spe-
cialists.

Methods
Drug Studies
Four important drug studies were evaluated: alen-
dronate for the treatment of postmenopausal
osteoporosis,16 metformin for the treatment of
non–insulin-dependent diabetes mellitus in pa-
tients poorly controlled with diet or sulfonylurea,17

and terazosin and finasteride for the treatment of
benign prostatic hyperplasia.18 Three studies
showed efficacy, and one showed lack of efficacy
(Table 1). We decided to evaluate these drugs be-
cause of the impact they could have on the treat-
ment of each of these clinical conditions.

Setting
The study took place in a university-affiliated
HMO of 80,000 patients from Buenos Aires, Ar-
gentina. HMOs in Argentina have an organization
and structure similar to those in the United States.
In Argentina, specialists who provide specialty care
also provide a large percentage of primary care. We
included all generalists (110 family physicians and
general internists) and specialists (14 endocrinolo-
gists, 10 urologists) according to the reference
specialty for each index drug (Table 2). Although
patients need a referral from their primary care
physician for a specialty visit, they also have other
mechanisms to see a specialist, such as making a
copayment and urgent care visits. Specialists there-

Table 1. Drug Studies.

Drug, Study Design Medical Condition Results

Alendronate
Liberman et al, 199516

RCT Postmenopausal osteoporosis Decreased 48% the proportion of new vertebral
fractures (3.2% vs 6.2% in placebo group, P �
.003)

Metformin
De Fronzo et al, 199517

RCT Non-insulin-dependent diabetes
mellitus poorly controlled
with diet or sulfonylurea

Metformin vs placebo: (glycemic) 189 vs 244, P �
.001

Glycosylated hemoglobin 7.1 vs 8.6, P � .001
Metformin � glyburide vs glyburide: (glycemic) 187
vs 261, P � .001

Glycosylated hemoglobin 7.1 vs 8.7, P � .001

Terazosin
Finasteride
Lepor et al, 199618

RCT Benign prostatic hyperplasia The mean changes in peak urinary flow rates were an
increase of 1.4, 1.6, 2.7, and 3.2 for placebo,
finasteride, terazosin, and combination therapy,
respectively.

P � .01 comparing terazosin with others

RCT—randomized controlled trial.
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fore often see typical primary care patients who do
not need specialty care. For the analysis, we con-
sidered only the prescriptions written by physicians
working for the HMO from the beginning of the
study period.

Data Collection
We used the HMO ambulatory prescription drug
database for selecting all new prescriptions of the
index drug as well as all new prescriptions of drugs
for the related condition or disease during the study
period. If the index drug had been prescribed in the
6-month period before the beginning of the study,
it was excluded from the analysis, since it was not
considered an incident (new) prescription.
For the analysis of new prescriptions, the study

was divided into four consecutive periods of 6
months each, arbitrarily named to reflect expected
behavior of physicians: (1) before publication, (2)
window of physician’s awareness of results, (3) win-
dow of physician’s expected change of prescription
pattern, and (4) window of physician’s stabilization
of prescriptive behavior. The publication date was
between period 1 and period 2.

Analytical Strategy
We considered prescriptions of each physician as
the unit of analysis. The number of new prescrip-
tions for the index drug was divided by the overall
number of all new prescriptions for the index dis-
ease, including the index drug, in each period. We
observed the time trend of the percentage of new
prescriptions on all periods for generalists and spe-
cialists. We compared the proportion of new pre-
scriptions for period 1 with that of period 4 because
it should reflect more clearly the changes in the
prescriptive patterns and because we consider that
the persistence of the trend in period 4 probably

means stable behaviors. We used the chi-square
test for comparison of proportions between gener-
alists and specialists in period 4 and period 1 and
Mantel-Haenzel trend test to see the overall trend
along the study period. Results are reported as odds
ratios with the corresponding 95% confidence in-
terval.
We also created a measure of relative impact of

the evidence by dividing the odds ratios of gener-
alists by the odds ratios of specialists, comparing
period 4 with period 1. A ratio of more than 1
reflects a bigger impact on generalists and a ratio
less than 1 reflects a bigger impact on specialists.
With drugs for which we expected a decrease in the
proportion of new prescriptions and an odds ratio
of less than 1 (ie, finasteride), we took the recipro-
cal of that ratio to maintain the same direction of
the effect.

Results
The results showed an increase in the proportions
of new prescriptions of the index drugs for alen-
dronate, metformin, and terazosin and other �1-
blockers, and a decrease for finasteride from period

Table 2. Reference Speciality for Each Drug.

Drug Reference Specialty Alternative Drugs

Alendronate Endocrinology Calcium, vitamin D, calcitonin, fluorides

Metformin Endocrinology Sulfonylureas, �-glucosidase inhibitors, insulin

�1-Blockers Urology Finasteride Serenoa repens extract, Pygeum africanum extract,
pollen extract

Finasteride Urology �1-Blockers Serenoa repens extract, Pygeum africanum extract,
pollen extract

Figure 1. Percentage of new prescriptions of
alendronate from period 1 to period 4.
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1 to period 4 for generalists and specialists (Figures
1, 2, 3, and 4). Proportion of new prescriptions
from period 1 to period 4 were as follows: the rate
for alendronate increased from 31.7% to 43.2%,
(P � NS) for specialists and from 8.8% to 38.9%
(P � .01) for generalists; the rate for metformin
increased from 26.7% to 46.4% (P � .04) for spe-
cialists and from 7.9% to 24.2% (P � .01) for
generalists; the rate for �1-blockers decreased from
48.7% to 38.9% (P � NS) for specialists and in-
creased from 20.7% to 60% (P � .01) for general-
ists; the rate for finasteride decreased from 40.9%
to 19.64% (P � .01) for specialists and from
22.11% to 11.3% (P � .01) for generalists.
The percentage of new prescriptions from pe-

riod 1 to period 4 and the odds ratio and its cor-
responding 95% confidence interval for period 4
compared with period 1 for generalists and special-
ists for each index drug and the potential relative
impact of evidence are shown in Table 3.

Discussion
The results of this study show a clear temporal
relation between publication dates of relevant ran-

domized controlled trials in a prominent journal
and changes in prescribing practices for a variety of
common conditions. The percentage of new pre-
scriptions after the prepublication interval in-
creased or decreased according to the expected
trend, based on the result of the studies, for both
primary care physicians and specialty physicians.
Fineberg4 reported a review of studies that eval-

uated the influence of randomized clinical trials
(RCTs) on medical practice and developed strict
criteria according to which analyses of such
changes should be judged. The criteria were the
following: clear implications for practice, the pat-
tern of practice should be reported quantitatively
with time according to the RCT findings, the RCT
should precede the change in the pattern of prac-
tice, and the RCT should differ from the results of
other forms of evaluation. Only 2 of 28 studies
reviewed met those criteria. Our study, which eval-
uated four RCTs, fulfilled all these criteria.
In our study, the relative impact of the evidence

from period 1 to period 4 was greater for the
generalists than for specialists in all studies in
which the expected trend was an increase in the
incidence of new prescriptions. In those studies for
which we hypothesized a decrease in the incidence,
there was no difference between generalists and
urologists (finasteride).
It is true that in almost all cases specialists had a

baseline higher rate of prescribing the index drug.
This finding might be because they were more
aware of prepublication data published in special-
ists’ journals (which generalists do not usually read)
or because they became aware of the drug through
specialists’ meetings, advertisements of drugs, or
informal knowledge. Specialists’ observation of
more severe cases might be the basis for an early

Figure 4. Percentage of new prescriptions of
finasteride from period 1 to period 4.

Figure 2. Percentage of new prescriptions of
metformin from period 1 to period 4.

Figure 3. Percentage of new prescriptions of �1-
blockers from period 1 to period 4.
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initiation of new drugs. It is important, however, to
consider that the prescription of alternative drugs
before the release of a solid body of evidence could
lead to subsequent discontinuation of ineffective or
even harmful treatments19,20 Several studies10,21–26

have stated that generalists were less certain than
specialists about key advances in some conditions,
but these studies did not meet the criteria of
Fineberg.
Our study had some limitations. We did not

evaluate other factors that might influence the pre-
scribing behaviors of physicians with time, such as
drug marketing.6 Indeed, the observations pre-
sented here constitute the aggregate effect of many
potential factors. Even if a randomized trial pub-
lished in a prominent journal has an effect on phy-
sician prescribing, this effect could have indirectly
resulted from drug companies sending out sales
representatives with copies of the article or local
opinion leaders reading the article and making new
recommendations to general practitioners. Al-
though the physicians might be completely un-
aware of the reported trial, they can adopt a new
prescribing behavior simply because they were told
to by an opinion leader.
Nevertheless, the relevant issue raised in this

article is whether the publication of the new evi-
dence is associated with physician behavior regard-
less of how this information is known. In conclu-

sion, the change in the prescription patterns of all
physicians showed a clear association with the pub-
lication of new evidence. The greater change ob-
served for generalists could be explained by their
lower baseline use of the drugs and a more conser-
vative behavior that might defer the adoption of
new treatments until they are supported by strong
evidence published in major journals.
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