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Objectives: To evaluate prescription drug information contained in six consumer drug information databases available on CD-ROM,
and to make health care professionals aware of the information provided, so that they may appropriately recommend these databases
for use by their patients. Design: Observational study of six consumer drug information databases: The Corner Drug Store, Home Med-
ical Advisor, Mayo Clinic Family Pharmacist, Medical Drug Reference, Mosby’s Medical Encyclopedia, and PharmAssist. Setting: Not
applicable. Patients or Other Participants: Not applicable. Interventions: Information on 20 frequently prescribed drugs was evalu-
ated in each database. The databases were ranked using a point-scale system based on primary and secondary assessment criteria.
Main Outcome Measures: For the primary assessment, 20 categories of information based on those included in the 1998 edition of
the USP DI Volume II, Advice for the Patient: Drug Information in Lay Language were evaluated for each of the 20 drugs, and each
database could earn up to 400 points (for example, 1 point was awarded if the database mentioned a drug’s mechanism of action). For
the secondary assessment, the inclusion of 8 additional features that could enhance the utility of the databases was evaluated (for
example, 1 point was awarded if the database contained a picture of the drug), and each database could earn up to 8 points. Results:
The results of the primary and secondary assessments, listed in order of highest to lowest number of points earned, are as follows: Pri-
mary assessment—Mayo Clinic Family Pharmacist (379), Medical Drug Reference (251), PharmAssist (176), Home Medical Advisor
{113.5), The Corner Drug Store (98), and Mosby's Medical Encyclopedia (18.5); secondary assessment—The Mayo Clinic Family Pharma-
cist (8), The Corner Drug Store (5), Mosby’s Medical Encyclopedia (5), Home Medical Advisor (4), Medical Drug Reference (4), and Phar-
mAssist (3). Conclusion: The Mayo Clinic Family Pharmacist was the most accurate and complete source of prescription drug informa-
tion based on the USP DI Volume Il and would be an appropriate database for health care professionals to recommend to patients.
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to patients. Morris' ascertained that written resources as a com-
plement to verbal consultation may provide an effective means
of conveying prescription drug information. Morris and
Halperin® conducted a literature review on the effects of written
drug information on patient knowledge and compliance; several
of the studies®™ they looked at suggested that written drug infor-
mation can improve patient compliance and knowledge of drug

Previous studies have evaluated both written and verbal com-
munication as effective means of disseminating drug information

Received October 6, 1998, and in revised form February 19, 1999.
Accepted for publication March 3, 1999.

Jean-Ah Choi, PharmbD, is assistant professor, Division of Information
Systems, Bernard J. Dunn School of Pharmacy, Shenandoah Universi-

ty, Winchester, Va.; at the time of this study she was specialized resi-
dent in drug information, University of Pittsburgh. Johanna (Jodi) Sulli-
van, PharmD, is research manager in applied health outcomes,
Pharmacia & Upjohn, Tampa, Fla.; at the time of this study she was
assistant professor, School of Pharmacy, University of Pittsburgh.
Marvin Pankaskie, PhD, is software developer, clinical pharmacology,
Gold Standard Multimedia, Inc., Tampa, Fla.; at the time of this study
he was with the Center for Biomedical Informatics, Pittsburgh, Pa. Jill
Brufsky, PharmD, is chief, Drug Information and Pharmacoepidemiolo-
gy Center, University of Pittsburgh Medical Center Health System, and
assistant professor, Department of Pharmacy and Therapeutics, School
of Pharmacy, University of Pittsburgh.

Correspondence: Jean-Ah Choi, PharmD, Division of Information Sys-
tems, Bernard J. Dunn School of Pharmacy, Shenandoah University,
1775 N. Sector Court, Winchester VA 22601. Fax: 540-665-1283. E-mail:
jcho2@su.edu.

Vol. 39, No. 5 September/October 1999

therapy. Culbertson and colleagues® surveyed patients at six
pharmacy health care sites to determine consumer preferences
for verbal or written drug information. They randomly selected
patients who received new or refill prescriptions during a period
of 4 months. Each site had to contribute at least 10 patients per
week. In their analysis, they observed that 62% of the 317
respondents preferred a combination of written and verbal
communication.

In addition to written and verbal drug information, electronic
resources also provide a useful means for educating consumers.
Belgado and coinvestigators’ evaluated the utility of electronic
drug information resources for answering questions received by
decentralized pharmacists. They assessed seven databases that

Journal of the American Pharmaceutical Association 683



RESEARCH Drug Information Databases

were designed specifically for health care professionals, not con-
sumers. The investigators assessed the utility of each database in
answering 100 questions, randomly selected from 500, that had
been collected from decentralized pharmacists. They also evaluat-
ed the cost and user-friendliness of the databases.

The present study was designed to assess the types of drug
information provided to patients on computerized databases. We
evaluated six consumer drug information databases based on 20
categories of information provided in the 1998 edition of the USP
DI Volume II, Advice for the Patient: Drug Information in Lay
Language.® To date, no studies evaluating consumer databases as
a source of prescription drug information have been published.

Text resources for consumer drug information, such as The Pill
Book, The PDR Family Guide, and The USP Guide to Medicines,
are available for purchase at bookstores; however, increasingly,
many consumers may rely on computerized databases as a source
of prescription drug information. CD-ROMSs containing informa-
tion on prescription drugs are written specifically for consumers
and are available with a multitude of features at varying costs.

Objectives

Our objectives were to evaluate the prescription drug informa-
tion in six consumer databases by analyzing the accuracy and
completeness of the information provided, and to ascertain the
inclusion of additional features that could enhance the utility of
the databases. Our overall intent was to make health care profes-
sionals aware of the information provided, so that they may make
better-informed recommendations to their patients.

Methods

The six consumer drug information databases we evaluated
were the only currently available CD-ROM:s found to contain pre-
scription drug information at the initiation of the study in October
1997. They were obtained through various software suppliers.
Table 1 lists their prices and availability.

We selected 20 prescription drugs (see Table 2) from the list of
the top 200 prescription drugs contained in the 1997 edition of the
Drug Topics Redbook.” Every tenth drug was selected, beginning
with the most commonly dispensed drug (as measured by the
National Prescription Audit of IMS America,'” for the 10-month
period ending October 1996, based on dispensed volume of drugs
through independent. chain, and food store retail pharmacies).

The primary end points of this study were the accuracy and com-
pleteness of the prescription drug information provided in each of
database, as compared with the USP DI Volume II, Advice for the
Patient: Drug Information in Lay Language, 1998 edition. This
annually updated and reputable source of prescription drug infor-
mation is written in lay language and is intended for use by
consumers. The preface encourages health care professionals to
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reproduce pages for distribution to their patients or clients. Culbert-
son and colleagues® also used the USP DI Volume II as the source
of written drug information in their study of consumer preferences
for written or verbal drug information. Information on those drugs
that were included in each database was assessed using a point-
scale system based on 20 categories included in the USP DI.

The point-scale system used in the primary assessment allowed
for objective comparison of the accuracy and completeness of
drug information provided in the databases. Allocating 0, %, or 1
point for each category enabled an assessment of the complete-
ness of drug information provided. Assigning 0 points for any
mistakes in the information allowed the accuracy of drug infor-
mation to be assessed.

If more than 50% of the information contained in the USP DI
for each category was provided in the database for the drug,
1 point was awarded. If 50% or less of the information was includ-
ed, % point was given. If there was no information on the specific
category, or if the information provided was inaccurate, 0 points
were awarded. Inaccuracy was defined as any information that dif-
fered from that in the USP DI, including misspelled names. For
example, if 10 drug interactions were listed in the USP DI and at
least 6 of those 10 drug interactions were correctly listed in the
database, 1 point was awarded in this category. If one to five of the
drug interactions in the USP DI were correctly listed in the
database, ¥ point was awarded in this category. If no drug interac-
tions were listed, or if any of the drug interactions listed were inac-
curate, 0 points were awarded. Thus, each drug in the database
could earn at most 20 points (1 point for each category), and each
database could earn up to 400 points for the primary assessment.

The secondary end point of this study was the inclusion of
eight additional features that could possibly enhance the utility of
the database to consumers. Use of lay language was determined
by employing the Readability Graph,'? developed by Edward Fry
at the Rutgers University Reading Center. According to the direc-
tions for using the Readability Graph, three 100-word passages
from each database and the USP DI were chosen from near the
beginning, middle, and end of each database. The average number
of syllables and average number of words per sentence were plot-
ted on the graph to determine the approximate reading grade lev-
el. The USP DI was determined to be written at a ninth-grade
reading level. Therefore, any database that was at the ninth-grade
reading level or below was awarded 1 point. Any database that
was above the ninth-grade reading level was given 0 points. Each
additional feature that was included in the database was assigned
1 point; therefore, each database could earn up to 8 points in the
secondary assessment.

Results
Tables 3 and 4 show the points awarded in each category for

the primary and secondary assessments, respectively.
Mayo Clinic Family Pharmacist earned the highest score
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