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The distribution of free medication samples is a major
promotional tool used by pharmaceutical companies.
Drug vendors spent $7.2 billion on distribution of free
samples in 1999, an increase of $600 million from the
$6.6 billion that were distributed in 1998.1

Drug samples may encourage use of medications that
are not f irst line, may be less eff icient, and are often
not compliant with standardized prescription guidelines.
When prescribing drug samples, physicians are bypass-
ing the pharmacy, thereby losing the protection pro-
vided by the pharmacy system that detects potential
drug interactions with other medications.2-4 Indiscrimi-
nate use of the new antibiotics, encouraged by the use
of samples, may intensify antimicrobial resistance.4 Pro-
ponents of drug sampling, on the other hand, note sev-
eral beneficial aspects, including initiation of therapy
in the off ice and early evaluation of a drug’s eff icacy
and adverse effects prior to purchase of a prescription.2

Commonly used medications, such as asthma inhalers,
can be effectively demonstrated in the office with samples.

The effect of sample availability on prescribing hab-
its is unclear.2,5,6 In a study on resident behaviors toward

drug sample use, Shaughnessy and Bucci found that
55% of the residents i n a family practice program
thought that drug samples influenced their prescribing
decisions, and 70% believed that samples were a posi-
tive influence on their education about available medi-
cations.6 In a study by Brewer that compared nonster-
oidal antiinf lammatory drug (NSAID) prescribing hab-
its of physicians in three family practice residencies,
the groups with limited drug samples had a higher rate
of prescribing generic medications.7

This study determined the effect of a policy-imposed
restriction of drug sample distribution on resident and
faculty prescribing habits in a family practice residency
program. This study also assessed whether the avail-
ability of sample distribution affected the rate of pre-
scribing second-line medications instead of first-line
medications recommended by standard guidelines for
hypertension and whether first-line antihypertensive use
was different between residents and faculty.

Our hypothesis was that availabil ity of samples
would influence physician prescribing of anti hyperten-
sive medication. We estimated the sample size for the
study by assuming that approximately 30% of the pre-
scriptions written when samples were available would
be for f irst-line drugs. To detect a two-fold increase in
this rate with 90% power for a two-sided test and alpha
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equal to .025, we estimated that we would need 66
unique encounters during each sample period. A smaller
value for alpha was selected to help protect against in-
cluding our secondary endpoint, physician type, in the
logistic model.

Methods
Setting

The study was conducted at the outpatient clinic of a
family practice residency program in the southeastern
United States. The facility is a primary care clinic that
includes patients from all socioeconomic levels, with a
broad payor mix, including Medicare, Medicaid, and
private insurance. There are 24 family practice resi-
dents and 8 clinical attending physician faculty prac-
ticing in the facility. The participants in this study in-
cluded all of these family practice residents and attend-
ing physicians. Human subjects committee waiver was
obtained for this study.

Data Collection
Two similar time periods were selected for collec-

tion data. The f irst was during January and February
1997, when physicians were allowed to distribute drug
samples. The second period was January and February
1998, after sample distribution had been prohibited by
a policy change. The policy change occurred in August
1997.

A research assistant who was blinded to the study
design and hypothesis collected the following data from
medical records on an audit form: date, prescribing
physician, patient age, and all new medications pre-
scribed during the time period. All patients with a hy-
pertension diagnosis seen in the clinic during the two
study periods were included.

The Sixth Report of the Joint National Committee
on Prevention, Detection, Evaluation, and Treatment
of High Blood Pressure (JNC VI) was used as a guide-
line for classifying prescribed drugs for hypertension.8

All hypertension medications prescribed were coded
as either f irst- or second-line drugs. Based on these
guidelines, diuretics and beta-blockers
were considered f irst-line drugs; all other
drugs were classif ied as second-line treat-
ments.

Common odds ratios were calculated to
determine the relation between physician
type (resident versus attending) and pre-
scribing practices in each period. Logistic
regression was then performed to adjust
the odds ratio for the relation of physician
type, prescribing patterns, and time.9

The logistic regression model included
the two bi nary predi ctor vari abl es:
“samples available”  and “physician type.”
The initi al model i ncluded physicians,
time, and physician-time interaction. The

interaction term was not statistically signif icant and was
removed from the model. The f inal model was assessed
with the Hosmer-Lemeshow statistic (chi-squared=1.38
(2 degrees of freedom [df]), P=.503).

Results
For the two periods, a total of 929 patients were iden-

tif ied with a diagnosis of hypertension. Of these pa-
tients, 138 had a new antihypertensive medication pre-
scribed. During period 1 and period 2, the mean age of
the patients was 61.2 (standard deviation [SD]=13.9)
and 57.2 (SD=14.1), respectively.

While samples were being distributed (period 1), 422
patients with a diagnosis of hypertension were identi-
f ied; 55 (13%) were given prescriptions. Of these, 21
(38%) were first-line drugs, and 34 (62%) were sec-
ond-line drugs. After sample distribution was prohib-
ited (period 2), 507 patients were identif ied with a di-
agnosis of hypertension; 85 (17%) were given prescrip-
tions. Of these, 52 (61%) were given f irst-line drugs,
and 33 (39%) were given second-line drugs (Table 1).
Prescription of f irst-line medication increased from 38%
to 61% after sample distribution was prohibited; logis-
tic regression odds ratio (OR)=2.73, 95% confidence
interval (CI)=1.29, 5.76 (P=.0009, coeff icient=1.003,
standard error (SE)=.382)

Overall, faculty were less likely than residents to
prescribe f irst-line medications: 24 (43%) compared to
49 (57%), logistic regression OR=.46, 95% CI=.22, .96
(P=.0039, coeff icient=-.787, SE=.381).

Discussion
After sample distribution was prohibited, prescrip-

tion of f irst-line drugs increased. Residents were more
likely to prescribe first-line antihypertensives compared
to faculty and demonstrated a greater increase in f irst-
line antihypertensive prescription after sample distri-
bution was prohibited. Our results suggest, therefore,
that availability of antihypertensive drug samples may
encourage physicians, particularly residents, to pre-
scribe non-first-line drugs.

Table 1

Differences Between Study Time Periods

# (%) of Patients # (%) of Patients # (%) of Patients
Prescribed First- Prescribed First- Prescribed First-
line Medications line Medications line Medications
by Residents by Faculty by all Physicians

Samples available
(Period 1) 15 (39%) 6 (35%) 21 (38%)

Samples unavailable
(Period 2) 34 (72%) 18 (47%) 52 (61%)
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The ethical guidelines of the American Medical As-
sociation (AMA) on the acceptance of gifts may be vio-
lated by pharmaceutical distribution of drug samples
to physicians.10 The guidelines state that gifts should
be of “ trivial value,”  but sample medications are not of
trivial value. Indeed, they may add up to thousands of
dollars in prescription drugs.3,11 In addition, practitio-
ners, employees, and their families often use these drug
samples, thereby accruing personal cost savings. In fact,
according to one study on drug sample allocation, only
54% of drug samples go to patients; the remainder are
used by persons other than patients (ie, physicians, fam-
ily, and staff).12

Limitations
There are a number of factors that limit the validity

of this study. First, neither the attendings’ nor the resi-
dents’ knowledge of the JNC VI guidelines was mea-
sured, so it is possible that physicians did not know the
first-line medications. Second, some patients may re-
qui re a second-l ine medi cation due to al lergi es,
comorbidities, severe hypertension, or failure of f irst-
line medications. These factors were not measured, so
it is possible that the second-line medications were
appropriate for some patients. Third, it is possible that
treatment practices changed during the two periods as
knowledge of the JNC VI guidelines improved. Finally,
between the two study periods, there was a turnover of
eight residents. There may have been differences be-
tween the physicians in each group that are not ac-
counted for in this study, such as better knowledge of
hypertension guidelines in the second group.

Conclusions
The results of this study suggest that there is an as-

sociation between drug sample availability and physi-
cian prescription behavior for patients with hyperten-
sion. More f irst-line medications were prescribed when
drug sample distribution was prohibited than when

samples were available. Accepting samples, therefore,
may have important consequences. This study high-
lights the need for a multi-facility study to determine
the influence of pharmaceutical samples on prescrib-
ing habits.
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