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ABSTRACT

Objectives: To explore knowledge and use of drug
information resources by pharmacists and identify
patterns influenced by gender and age-group
classification.

Methods: A survey questionnaire was mailed
nationwide to 1,000 practitioners working in
community (n = 500) and hospital (n = 500) settings
who answer drug information questions as part of
their expected job responsibilities. Responses
pertaining to drug information resource use and
knowledge of different types of drug-related queries,
resource media preferences, and perceived
adequacy of resources maintained in the pharmacy
were analyzed by gender and age group. The t
statistic was used to test for significant differences
of means and percentages between genders and
between age groups. Descriptive statistics were
used to characterize other findings.

Results: Gender and age group classification
influenced patterns of knowledge and use of drug
information resources by pharmacists. They also
affected pharmacists’ perceptions of the most
common types of questions prompting them to
consult a drug information reference, as well as the
resources consulted. Micromedex, exclusively
available in electronic format, was the most
commonly consulted resource overall by
pharmacists. Lexi-Comp Online was the leading
choice by women, preferred over Micromedex, but
was not one of the top two resources selected by
men.

Conclusion: This study successfully identified the
influence of gender and age-group classification in
assessing drug information resource knowledge and
use of general and specific types of drug-related
queries.
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ASOCIACION DE GRUPOS DE GENERO Y
EDAD CON EL CONOCIMIENTO Y USO DE
FUENTES DE INFORMACION SOBRE
MEDICAMENTOS POR FARMACEUTICOS
ESTADOUNIDENSES

RESUMEN

Objetivos: Explorar el conocimiento y el uso de
fuentes de informacién por farmacéuticos e
identificar los patrones afectados por género 'y
grupo etario.

Meétodos: Se envid un cuestionario por correo a
1000 facultativos de todo el pais cuyas funciones en
farmacias comunitarias (n=500) y de hospital
incluian responder preguntas sobre informacion de
medicamentos. Se analizaron por género y grupo
etario las respuestas relativas al uso de fuentes de
informacion y al conocimiento de los diferentes
tipos de areas, preferencias de fuentes e idoneidad
percibida de las fuentes. Se utilizé el test t para
probar las diferencias de medias y porcentajes entre
géneros y grupos etarios. Se usé estadistica
descriptiva para caracterizar otros hallazgos.
Resultados: El género y los grupos etarios
afectaron los patrones de conocimiento y uso de
fuentes de informacién sobre medicamentos por
farmacéuticos. También afectaron las percepciones
de los farmacéuticos sobre los tipos de preguntas
mas frecuentemente formuladas que les llevaban a
consultar fuentes de informacion sobre
medicamentos, asi como las fuentes consultadas.
Micromedex, solo disponible en formato
electronico, fue la fuente mas consultada por el
conjunto de los farmacéuticos. Lexi-Comp Online
fue la fuente preferida por las mujeres, seguida de
Micromedex, pero no estaba entre las dos fuentes
mas populares entre los hombres.

Conclusion: Este estudio identifico con éxito la
influencia del género y del grupo etario en la
evaluacion de las fuentes de informacion sobre
medicamentos y el uso en general y especifico de
busquedas relativas a medicamentos.

Palabras clave: Farmacéuticos; Servicios de
Informacion sobre Medicamentos; Factores
Sexuales; Factores de Edad; Estados Unidos

INTRODUCTION

Classifying people by gender and age group is a
useful technique for discerning patterns of
knowledge, attitudes, and behavior, especially in
workforce studies.® Men and women often differ in
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their response to identical stimuli, in ways that
transcend physical appearance and biological
functions, as the communication skills acquired
throughout their upbringing, the social roles they
play, and the pressures to which they are subject
differ.* They systematically assign different values
to similar labor characteristics.”’ Men are observed
to seek jobs in which competition and challenges
rewarded by pay, overtime hours, and advancement
opportunities abound, regardless of stress or other
associated disadvantages, whereas women prefer
jobs perceived by them as significant, with
supportive supervisors and coworkers and flexible
work schedules compatible with  work-family
balance.®

Age also is an important modifier. Younger versus
older worker comparisons can shed interesting
perspectives on the role that work plays in people’s
lives. Baby boomers, a term applied to workers born
between 1946 and 1964, commonly are portrayed in
the literature as a generation characterized by solid
work-ethic principles, among them commitment to
employers, a drive for material success, and a
sense of duty. Conversely, generation Xers,
comprised of individuals born between 1965 and
1990, exhibit a preference for autonomy and flexible
work schedules, are more interested in family and
close friends than in material success, organize
their lives around the latest gadgets, give priority to
personal growth and creativity, and view
organizations with cynicism and contempt.’*%
Within this context of gender and age variation, a
hypothesis has been generated that disparities of
views extend to professional attitudes toward, and
use of, technology support at work.

Drug information (DI) services in the US have
dramatically developed over the past 60 years: they
have evolved from the vital part of clinical pharmacy
practice to the dispensable element of
pharmaceutical care or patient-focused practice.
Many DI resources in forms of hard copies and
electronic versions have long been used, but those
with  technologically-mediated clinical decision
support are becoming more relevant in recent years
for pharmacists and other healthcare professionals.
The successful practice of evidence-based health
care requires an integration of clinical facilities and
expertise with the best research evidence and
unique characteristics shown by every patient.
Obviously it is impractical, if not impossible, for
healthcare practitioners to formulate an answerable
question regarding a clinical problem, exhaustively
search original research articles and reviews in
search of an answer, interpret the implications for
the case in point, and appraise the reliability of the
findings for every decision made for every patient.
Since the body of evidence is constantly evolving —
according to Irvine, over 6 million articles are
published annually - it is imperative that
practitioners have convenient access to accurate
and timely DI sources.? Furthermore, new drugs
and dietary supplements are increasingly available
in the market to treat a broad range of diseases and
conditions, with accompanying considerations of
safety, treatment guidelines, interactions, etc. Thus,
the availability and use of reputable DI resources,

as well as the process of conducting effective
literature searches, are essential for optimal patient-
centered care.”**’

In response to the growing demand for information,
a plethora of DI choices have emerged in print and
electronic formats. Personal preferences commonly
seem to be the main factor determining
practitioners’ choice of DI resources used.”® These
preferences are largely influenced by knowledge
and attitudes, which in turn are affected, along with
other outcomes, by gender and age group.

The purpose of this study was to explore knowledge
and use of DI resources by pharmacists and identify
patterns influenced by gender and age-group
classification. Specifically, the study sought to
assess DI resource use and knowledge of different
types of drug-related queries, identify preferences
regarding resource media use, evaluate knowledge
of individual state DI resource requirements, and
measure perceived adequacy of resources
maintained in the pharmacy to satisfy these
requirements.

METHODS

The data for the exploration into pharmacists’
knowledge and use of DI resources were gathered
from responses to a survey questionnaire mailed
nationwide to 1,000 practitioners working in
community (n = 500) and hospital (n = 500) settings
who answer DI questions as part of their expected
job responsibilities. A pilot study was previously
conducted to establish face validity of this novel
survey instrument, and feedback from the npilot
study results was used to modify and improve the
original instrument. The text of survey items and
their response scale appear in the article Tables.
The names and postal addresses of the
pharmacists were provided by KM Lists, used
Elreviously in workforce and scholarly publications.zg'

A postage-free return envelope was provided
along with the questionnaires; incomplete or
unusable returns were not included in the analysis.
Respondents remained anonymous at all times, so
there was no way to ascertain the identity of non-
responding practitioners. University IRB approval
was secured to conduct the study.

The t statistic was used to test for significant
differences of means and percentages between
genders and between age groups. Descriptive
statistics were used otherwise to characterize
empirical results.

RESULTS
Respondent characteristics

A total of 114 pharmacists from 37 states returned
completed, useable questionnaires. The response
rate was 11.4%. Responders’ basic demographic
characteristics are presented in Table 1. Slightly
over one-half (56 percent) were men and 52 percent
were 50 years of age or younger. Men were
disproportionately older, a two-to-one ratio, while
women were disproportionately younger by a three-
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Table 1. Characteristics of responding pharmacists, percentages and standard deviations
Age Group
Demographic Characteristic Gender Both 50 Years Older than
Age Groups and Younger 50 Years
Observations (n) Both genders 114 59 55
Male 64 21 43
Female 50 38 12
Non-Hispanic White (%) Both genders 0.87 0.92° 0.82°
(0.34) (0.28) (0.39)
Male 0.83° 0.90 0.79
(0.38) (0.29) (0.41)
Female 0.92 0.92 0.92
(0.27) (0.27) (0.28)
Pharm.D. or Ph.D. (%) Both genders 0.24 0.37 0.09
(0.42) (0.48) (0.29)
Male 0.16" 0.29 0.09
(0.36) (0.45) (0.29)
Female 0.347 0.42 0.08
(0.47) (0.49) (0.28)
Primary work setting: Both genders 0.34 0.36 0.33
Retail/community (%) (0.47) (0.48) (0.47)
Male 0.36 0.38 0.35
(0.48) (0.49) (0.48)
Female 0.32 0.34 0.25
(0.47) 0.47) (0.43)
Professional experience (years) Both genders 24.2 155 33.4
(12.1) (6.8) 9.3)
Male 29.5 19.4 34.4
(11.2) (6.1) 9.7)
Female 17.4 13.4 30.2
9.7) (6.3) (7.1)
Average work week (hours) Both genders 35.8 36.1 35.5
9.7) (8.8) (10.8)
Male 36.2 36.9 35.9
(11.0) (10.0) (11.6)
Female 35.3 35.6 34.1
(7.8) (8.0) (7.1)
*Percentages/means significantly different from each other (p < 0.01).
tPercentages/means significantly different from each other (p < 0.05).
Spercentages/means significantly different from each other (p < 0.20).

to-one ratio consistent with recent gains in the
female workforce. 3

Most pharmacists in the sample were Non-Hispanic
White. The percentage of non-minority respondents
was greater for women than for men and for
younger than older practitioners. These gender and
age-group disparities are largely attributable to older
male pharmacists, who recorded a substantially
lower percentage of non-minorities than the other
cells.

Only about one-quarter of practitioners possessed a
doctoral degree, and the differences by gender (p
<0.05) and age group (p <0.01) were statistically
significant. In response to increasing clinical
demands dictated by the patient-centered focus of
modern healthcare services within the last ten
years, the doctor of pharmacy (Pharm.D.) degree
has replaced the traditional baccalaureate degree
as the basic requirement for pharmacists entering
the profession. Thus, it was not surprising to find
that younger and female pharmacists were more
likely to have earned a Pharm.D. degree than their
older male counterparts.

Respondents of both genders and age groups did
not reflect work preferences for retail/community (or
other) settings. However, gender differences, and
accordingly age-group differences, were apparent

when one examined the number of years of
professional experience (p <0.01). Within each age
group, male pharmacists reported more job
experience than female pharmacists, which was
consistent with the relatively recent entry of women
into the pharmacy workforce, and also accorded
with findings by several studies that, compared to
men, women experience more interruptions in their
careers and show a greater propensity to work part
time because they are responsible for more
domestic responsibilities.***® However, the data did
not reveal significant differences in average work
week by gender or age group.

Empirical evidence

This section consists of two portions. The first
portion focuses on pharmacists’ knowledge of, and
attitudes toward, print and electronic resource
requirements. The second portion analyzes
pharmacists’ preferences in the use of DI resources.
Since many healthcare information sources are
available in the market, and patients’ health and
lives often depend on answering health-related
questions correctly, one important indicator is which
DI references are most trusted by practitioners
under different circumstances and which ones are
most appropriate and useful in answering specific
patient-care questions.*
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Table 2. Pharmacists’ use and perception regarding drug information references
Age Group
Response Gender Both 50 Years Older than
Age Groups and Younger 50 Years
The most frequently used DI resource in my | Both genders 0.71 0.787 0.647
pharmacy is electronic (0.45) (0.41) (0.48)
Male 0.59 0.67 0.56
(0.49) (0.47) (0.50)
Female 0.86 0.84 0.92
(0.35) (0.36) (0.28)
There are sufficient print references in my | Both genders 0.88 0.86 0.89
pharmacy to answer DI questions if electronic (0.33) (0.34) (0.31)
resources are not operational Male 091 0.95 0.88
(0.29) (0.21) (0.32)
Female 0.84 0.82 0.92
(0.37) (0.39) (0.28)
Percentage certainty that | know which DI | Both genders 66.1 57.0 75.9
resource(s) must be maintained in my pharmacy (35.5) (38.4) (32.3)
in compliance with laws in my state Male 7177 64.0 755
(33.9) (36.6) (33.0)
Female 59.07 53.2 77.5
(37.7) (39.9) (31.3)
Percentage certainty that | know which DI | Both genders 54.9 45.0 65.5
resources must be maintained for all pharmacy (37.1) (36.9) (37.7)
settings and specialties to be in compliance with Male 605" 50.2 65.6
laws in my state (37.9) (37.1) (38.7)
Female 477" 421 65.4
(36.5) (37.3) (35.3)
My pharmacy has a formal mechanism in place | Both genders 0.52 0.48 0.56
to keep DI resources current (0.50) (0.50) (0.50)
Male 0.52 0.38 0.58
(0.50) (0.49) (0.49)
Female 0.52 0.53 0.50
(0.50) (0.50) (0.50)
Electronic resources should be allowed to satisfy | Both genders 0.54 0.52 0.54
all legal requirements for DI resources kept in a (0.50) (0.50) (0.50)
pharmacy Male 0.52 0.67 054
(0.50) 0.47) (0.50)
Female 0.52 0.45 0.58
(0.50) (0.50) (0.49)
*Percentages/means significantly different from each other (p <0.01).
"Percentages/means significantly different from each other (p <0.10).

Knowledge and attitudes

Seventy percent of pharmacists in the survey
responded that the DI resource most frequently
used in their pharmacy was electronic (see Table
2). This finding supported the commonly held
platitude that, since technology is rapidly advancing
and electronic resources offer relatively more timely
and readily accessible information, they are
increasingly being substituted for print references.”®
In a similar study, Gettig found that, unlike
physicians and nurses, pharmacists preferred
electronic over print DI resources.”® The frequency
of electronic resource preference detected here was
significantly greater for women than for men (p
<0.01) and for younger than older practitioners.
However, these comparisons do not necessarily
reveal primary individual resource media
preferences; they merely reflect proportionately
greater use, and perhaps a secondary preference,
by female and younger pharmacists to work in sites
characterized by greater use of technology or,
conversely, be hired by such sites.

A danger associated with relying exclusively on
electronic resources is that they may not be
available if key elements of technology malfunction.
Whenever that happens, patient safety and
continuity of operations dictate that print sources be
accessible for consultation. This did not seem to be
a problem with the vast majority of pharmacists
responding to the survey, either by gender or by
age group, as nearly nine out of ten respondents
believed that there were sufficient print references
in their pharmacy to answer DI questions if
electronic resources were not operational.

Gender and age group, however, modified patterns
of knowledge regarding which DI resources must be
maintained in compliance with state law (p <0.10
and p <0.01, respectively). Compared to female and
younger practitioners, male and older pharmacists
seemed to possess more knowledge. A similar
pattern emerged when pharmacists were asked
about DI resources that must be maintained by
state law for all pharmacy settings and specialties.

www.pharmacypractice.org ssn: 1886-3655)

74



Carvajal MJ, Clauson KA, Gershman J, Polen HH. Associations of gender and age groups on the knowledge and use
of drug information resources by American pharmacists. Pharmacy Practice 2013 Apr-Jun;11(2):71-80.

Table 3. Top three guestion types prompting use of a drug information reference, by gender and age group

Gender Age Group
Both Age Groups 50 Years and Younger Older than 50 Years
Both Adverse drug reactions (69.3%) | Dosing (74.6%) | Adverse drug reactions (78.2%)
Genders | and side effects and side effects
Dosing (63.2%) | Adverse drug reactions (61.0%) | Compatibility and stability (54.5%)
and side effects
Compatibility and (55.3%) | Compatibility and stability (55.9%) | Interactions (52.7%)
stability
Male Adverse drug reactions (70.3%) | Dosing (71.4%) | Adverse drug reactions (76.7%)
and side effects and side effects
Dosing (59.4%) | Adverse drug reactions (57.1%) | Dosing (53.5%)
and side effects
Compatibility and (50.0%) | Compatibility and stability (47.6%) | Compatibility and stability (51.2%)
stability

Female Adverse drug reactions (68.0%) | Dosing
and side effects

(76.3%) | Adverse drug reactions (83.3%)
and side effects

Dosing (68.0%) | Adverse drug reactions (63.2%) | Interactions (75.0%)
and side effects

Compatibility and (62.0%) | Compatibility and stability (60.5%) | Compatibility and stability (66.7%)

stability

Differences were observed between genders (p
<0.10) and age groups (p <0.01).

About one-half of respondents affirmed that their
pharmacy had a formal mechanism in place to keep
DI resources current by replacing or augmenting
print and/or electronic references. This percentage
seemed low in view of the importance of DI
references toward ensuring the provision of safe
and effective pharmacotherapy for patients. Neither
differences by gender nor age group were
statistically significant, but the percentage reported
by younger men was substantially lower compared
to the other gender/age-group classifications.

When pharmacists were asked if electronic
resources should be allowed to satisfy all legal
requirements for DI resources kept in a pharmacy,
approximately one-half responded positively.
Although it is commonly believed that older workers
feel uncomfortable with new forms of technology
and are more resistant to apply innovations in their
jobs compared to their younger counterparts, the
evidence gathered here showed no significant
differences in response by gender or age group.

Preferences in the use of DI resources

In this study pharmacists were asked to identify the
three most common types of questions that
prompted them to consult a DI reference. “Adverse
drug reactions and side effects” was the option most
frequently chosen, followed by “dosing”, then
“compatibility and stability” (Table 3). In a recent
publication, Schrimsher et al. found that drug
interactions, adverse reactions, and over-the-
counter (OTC) questions were at the top of the list.*?
Here men and women showed identical patterns,
but differences were observed by age group. While
“dosing” was the most frequent question identified
by younger pharmacists, it was not one of the top
three choices identified by older pharmacists.
Instead, questions about “interactions” appeared to
gain relevance for practitioners older than 50 years
of age, especially women.

Responding pharmacists selected Micromedex,
which is available exclusively in electronic format,
as the single most commonly consulted DI

reference on an overall basis, and the choice was
repeated in three of the four gender/age-group
classifications (Table 4). This selection lent support
to the characterization of Micromedex by Poston et
al. as the most updated, unbiased, comprehensive,
and definitive information source.* Drug Facts and
Comparisons (Facts & Comparisons), a print
resource, was the second most frequently used
reference. Two previous similar studies found that
Facts & Comparisons was the reference most
available to pharmacists.”®>*? The Physician’s Desk
Reference, until recently a popular source of drug
use information, was not selected by a single
respondent. Interesting patterns emerged when one
analyzed use by gender and age group. Lexi-Comp
Online was the leading choice of younger and older
women alike, preferred over Micromedex, but was
not one of the top two resources selected by
younger or older men. Women’s preference for
Lexi-Comp Online made the top two resources
chosen by pharmacists 50 years of age and
younger being electronic in nature, which was
consistent with the view that younger workers tend
to prefer options characterized by more advanced
technology.®

Table 4 also shows the gender and age-group
distributions of pharmacists’ top two DI resources
used for various types of questions encountered.
The type of drug-related question being asked was
expected to influence which DI sources were
consulted. The distribution for adverse drug
reactions and side effects, the primary question
requiring practitioners to consult a DI reference, was
similar to the overall distribution, but responses
were quite different for compatibility and stability.
Across both genders and age groups, the
Handbook on Injectable Drugs was overwhelmingly
the top choice for this question type, followed by
Micromedex.

A similar pattern was observed for dietary
supplement queries, where the Natural Medicines
Comprehensive Database, available jointly in print
and electronically, ranked as the top choice for both
genders and both age groups. Facts and
Comparisons: Review of Natural Products also
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Table 4. Top two drug information resources used by pharmacists, by type of question encountered, gender, and age group

Type of Gender Age Group
Question Both Age Groups 50 Years and Younger Older than 50 Years
Most Often Both Micromedex (24.6%) Micromedex (23.7%) Micromedex (25.5%)
Used Overall Genders Facts & (16.7%) Lexi-Comp Online (18.6%) Facts & Comparisons | (21.8%)
Comparisons
Male Micromedex (26.6%) Micromedex (28.6%) Micromedex (25.6%)
Facts & (20.3%) Facts & Comparisons (14.3%) Facts & Comparisons | (23.3%)
Comparisons No response
Female Lexi-Comp Online (26.0%) Lexi-Comp Online (26.3%) Lexi-Comp Online (25.0%)
Micromedex
Micromedex (22.0%) Micromedex (21.1%) Clinical (25.0%)
Pharmacology
Adverse Both Micromedex (26.3%) Micromedex (28.8%) Facts & Comparisons | (23.6%)
Drug Genders Facts & (16.7%) Lexi-Comp Online (18.6%) Micromedex (23.6%)
Reactions Comparisons
and Side Male Micromedex (31.2%) | Micromedex (42.9%) | Facts & Comparisons | (25.6%)
Effects Facts & (23.4%) Facts & Comparisons (19.0%) Micromedex (25.6%)
Comparisons
Female Lexi-Comp Online (26.0%) Lexi-Comp Online (26.3%) Clinical (25.0%)
Pharmacology
Micromedex (20.0%) Micromedex (21.1%) Lexi-Comp Online (25.0%)
Compatibility Both Handbook on Inject. | (38.6%) Handbook on Inject. (35.6%) Handbook on Inject. (41.8%)
and Stability Genders Drugs Drugs Drugs
Micromedex (15.8%) Micromedex (16.9%) Micromedex (14.5%)
Male Handbook on Inject. | (45.3%) Handbook on Inject. (42.9%) Handbook on Inject. (46.5%)
Drugs Drugs Drugs
Micromedex (12.5%) Micromedex (14.3%) Facts & Comparisons | (11.6%)
Micromedex
Female Handbook on Inject. | (30.0%) Handbook on Inject. (31.6%) Handbook on Inject. (25.0%)
Drugs Drugs Drugs
Micromedex (20.0%) Micromedex (18.4%) Micromedex (25.0%)
Dietary Both NMCD (25.4%) NMCD (32.2%) NMCD (18.2%)
Supplements Genders RevNatProd (14.9%) RevNatProd (16.9%) No response (18.2%)
Male NMCD (20.3%) NMCD (28.6%) No response (20.9%)
No response (18.8%) RevNatProd (19.0%) Micromedex (18.6%)
Female NMCD (32.0%) NMCD (34.2%) NMCD (25.0%)
RevNatProd (14.0%) RevNatProd (15.8%) GlobalRph.com (16.7%)
Dosing Both Micromedex (21.9%) Micromedex (25.4%) Facts & Comparisons | (18.2%)
Genders Facts & (15.8%) Lexi-Comp Online (16.9%) Micromedex (18.2%)
Comparisons
Male Micromedex (25.0%) Micromedex (33.3%) | Facts & Comparisons | (20.9%)
Facts & (18.8%) Facts & Comparisons (14.3%) Micromedex (20.9%)
Comparisons DI Handbook
Female Lexi-Comp Online (26.0%) Lexi-Comp Online (26.3%) Lexi-Comp Online (25.0%)
Micromedex (18.0%) Micromedex (21.1%) Clinical (16.7%)
Pharmacology
DI Handbook
Indications Both Micromedex (26.3%) Micromedex (28.8%) Micromedex (23.6%)
Genders Clinical (14.0%) Clinical Pharmacology (13.6%) Clinical (14.5%)
Pharmacology Lexi-Comp Online Pharmacology
Male Micromedex (29.7%) Micromedex (38.1%) Micromedex (25.6%)
Facts & (14.1%) Epocrates Rx Premium | (14.3%) Facts & Comparisons | (16.3%)
Comparisons
Female Lexi-Comp Online (22.0%) Micromedex (23.7%) Clinical (25.0%)
Pharmacology
Micromedex (22.0%) Lexi-Comp Online (21.1%) Lexi-Comp Online (25.0%)
stood as a popular reference, especially for women references, Clinical Pharmacology was widely
and younger pharmacists. Of special interest was consulted, especially in matters pertaining to
the “no-response” option recorded by one-fifth of indications.

older men, suggesting that many of them and
possibly other practitioners might not possess
sufficient knowledge of herbal and dietary
supplements to formulate meaningful health-related
guestions or search for pertinent answers.*>**

Most respondents pointed out that they turned to
Micromedex when searching for answers pertaining
to dosing, indications, and interactions. Facts &
Comparisons was used often by older pharmacists,
and Lexi-Comp Online ranked as a favorite of
female practitioners. In addition to these three

Micromedex was the source of choice for issues
dealing with off-label uses, and there was wide
variation regarding the selection of other sources.
Younger pharmacists showed a preference for
Facts & Comparisons, while women consistently
selected Lexi-Comp  Online. AHFS  Drug
Information, available in print as well as
electronically, was broadly used by older men. The
“no-response” option appeared for men repeatedly,
both with off-label uses and OTC products. The
number-one resource choice by both genders and
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Table 4. Top two drug information resources used by pharmacists, by type of question encountered, gender, and age group (continued)

Type of Gender Age Group
Question Both Age Groups 50 Years and Younger Older than 50 Years
Interaction- | Both Micromedex (23.7%) Micromedex (28.8%) Micromedex (18.2%)
S Genders | Lexi-Comp Online (16.7%) Lexi-Comp Online (18.6%) Clinical Pharmacology (14.5%)
Facts & Comparisons
Lexi-Comp Online
Male Micromedex (23.4%) Micromedex (33.3%) Micromedex (18.6%)
Facts & Comparisons (17.2%) Facts & Comparisons (19.0%) Facts & Comparisons (16.3%)
Female Lexi-Comp Online (24.0%) Micromedex (26.3%) Clinical Pharmacology (25.0%)
Micromedex (24.0%) Lexi-Comp Online (23.7%) Lexi-Comp Online (25.0%)
Off-label Both Micromedex (31.6%) Micromedex (37.3%) Micromedex (25.5%)
Uses Genders | Clinical Pharmacology (11.4%) Facts & Comparisons (15.3%) AHFS Drug Information | (14.5%)
Male Micromedex (32.8%) Micromedex (42.9%) Micromedex (27.9%)
AHFS Drug Information | (10.9%) Facts & Comparisons (19.0%) AHFS Drug Information | (16.3%)
Facts & Comparisons
No response
Female Micromedex (30.0%) Micromedex (34.2%) Clinical Pharmacology (25.0%)
Clinical Pharmacology (14.0%) Facts & Comparisons (13.2%) Lexi-Comp Online (16.7%)
Lexi-Comp Online Lexi-Comp Online Micromedex
oTC Both Facts & Comparisons (28.9%) Facts & Comparisons (28.8%) Facts & Comparisons (29.1%)
Products Genders | Micromedex (10.5%) Micromedex (11.9%) No response (16.4%)
No response
Male Facts & Comparisons (35.9%) Facts & Comparisons (38.1%) Facts & Comparisons (34.9%)
No response (15.6%) NonRX Drug Therapy (19.0%) No response (20.9%)
Female Facts & Comparisons (20.0%) Facts & Comparisons (23.7%) Clinical Pharmacology (25.0%)
Facts & Comparisons (14.0%) Facts & Comparisons (15.8%) Lexi-Comp Online (16.7%)
4.0 4.0 Micromedex
Lexi-Comp Online
Pharmaco- | Both Micromedex (24.6%) Micromedex (25.4%) Micromedex (23.6%)
logy Genders | Clinical Pharmacology (16.7%) Clinical Pharmacology (16.9%) Clinical Pharmacology (16.4%)
Male Micromedex (28.1%) Micromedex (33.3%) Micromedex (25.6%)
Facts & Comparisons (15.6%) Clinical Pharmacology (14.3%) Facts & Comparisons (16.3%)
Facts & Comparisons
Package insert
Female Clinical Pharmacology (20.0%) Micromedex (21.1%) Clinical Pharmacology (25.0%)
Micromedex (20.0%) Clinical Pharmacology (18.4%) Lexi-Comp Online (16.7%)
Micromedex
Pharmaco- | Both Micromedex (20.2%) Micromedex (23.7%) Micromedex (16.4%)
kinetics Genders | Clinical Pharmacology (13.2%) Lexi-Comp Online 16.9%) Clinical Pharmacology (14.5%)
GlobalRph.com
Male Micromedex (21.9%) Micromedex (28.6%) Micromedex (18.6%)
Facts & Comparisons (15.6%) Facts & Comparisons (23.8%) GlobalRph.com (16.3%)
Female Lexi-Comp Online (22.0%) Lexi-Comp Online (21.1%) Lexi-Comp Online (25.0%)
Micromedex (18.0%) Micromedex (21.1%) Clinical Pharmacology (16.7%)
DI Handbook
Pregnancy | Both Drugs in Preg. & Lact. (37.7%) Drugs in Preg. & Lact. (40.7%) Drugs in Preg. & Lact. (34.5%)
and Genders | Facts & Comparisons (11.4%) Facts & Comparisons (11.9%) Clinical Pharmacology (10.9%)
Lactation Facts & Comparisons
Micromedex
Male Drugs in Preg. & Lact. (31.2%) Drugs in Preg. & Lact. (23.8%) Drugs in Preg. & Lact. (34.9%)
Facts & Comparisons (14.1%) Facts & Comparisons (19.0%) Facts & Comparisons (11.6%)
Female Drugs in Preg. & Lact. (46.0%) Drugs in Preg. & Lact. (50.0%) Drugs in Preg. & Lact. (33.3%)
Clinical Pharmacology (10.0%) Clinical Pharmacology (7.9%) Clinical Pharmacology (16.7%)
Facts & Comparisons Micromedex
Lexi-Comp Online
Meds & Mother's Milk

DI Handbook = Lexi-Comp Drug Information Handbook
Drugs in Preg. & Lact. = Drugs in Pregnancy and Lactation
Meds & Mother’s Milk = Medications and Mother’s Milk
NMCD = Natural Medicines Comprehensive Database
NonRX Drug Therapy = Nonprescription Drug Therapy
RevNatProd = Facts and Comparisons: Review of Natural Products

age groups for addressing OTC product questions
was Facts & Comparisons; Micromedex, Facts &
Comparisons 4.0 (recently changed to Facts &
Comparisons E Answers), Lexi-Comp Online, and
Nonprescription Drug Therapy also were selected
by respondents to a lesser degree.

Micromedex received the highest ranking by both
genders and both age groups when pharmacists

needed pharmacology-related information. When
comparing choice differences by gender, Facts &
Comparisons was popular with men and Clinical
Pharmacology was popular with women. And in

matters pertaining to pharmacokinetics, male
pharmacists preferred Micromedex, Facts &
Comparisons, and GlobalRph, while female

pharmacists leaned toward using Lexi-Comp Online
and Clinical Pharmacology.
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The last type of question prompting consultation of
a DI resource analyzed in this paper is pregnancy
and lactation. Within each gender/age-group
classification, Drugs in Pregnancy and Lactation
was the top source selected by pharmacists. And,
similar to results seen in pharmacology-related
queries, there was a distinct polarity in the second
choice for pregnancy and lactation issues, with men
preferring Facts & Comparisons and women
preferring Clinical Pharmacology.

DISCUSSION

The findings of this study support the view that
electronic DI resources are increasingly being
substituted for print references in pharmacists’
attempts to integrate clinical facilities and expertise
with the best available research evidence and
unique individual characteristics in providing optimal
patient-centered care. Electronic references are
updated with greater frequency and distribution;
therefore, they tend to be perceived as more useful,
accurate, and timely than print references in
formulating questions and providing answers when
dealing with direct patient care. Yet, information
contained in any reference is only as good as
pharmacists’ willingness and ability to use that
reference within the context of their therapeutic
knowledge base. If individual or groups of
pharmacists demonstrate a level of comfort and
competency with a particular resource, then that
resource should be available, when possible. For
example, if older practitioners feel more comfortable
with print than electronic references, maintaining
exclusively an electronic reference may be a poor
choice that could lead to suboptimal job
performance.

The findings also revealed that gender and age-
group classification influenced patterns  of
knowledge and use of DI resources by pharmacists.
While proportionately more female and younger
practitioners worked in establishments in which the
most frequently used DI resource was electronic,
proportionately more male and older practitioners
showed greater knowledge regarding which DI
resource(s) must be maintained by their pharmacy
in compliance with state law. Beyond these gender
and age-group patterns, however, the empirical
evidence revealed a nationally widespread absence
of certainty by pharmacists regarding which DI
resource(s) must be maintained to keep their
pharmacy compliant with the laws of their state,
both in general and specifically for pharmacy
settings and specialties.

Variations by gender and age group were detected
in pharmacists’ perceptions of the most common
types of questions requiring them to consult a DI
reference. “Adverse drug reactions and side effects”
and “dosing” were the top two choices throughout
the sample for both genders and younger
practitioners, but “dosing” was not one of the top
choices for pharmacists older than 50 years of age.
Older pharmacists, especially women, were more
concerned with “interaction” queries.

For general questions, Micromedex was by far the
most frequently cited DI resource used, although
younger and older women alike consulted Lexi-
Comp Online more often than Micromedex. Facts &
Comparisons was the second most commonly used
reference. Specific settings and specialties elicited
different gender and/or age-group patterns of
response. Questions dealing with compatibility and
stability, dietary supplements, OTC products,
pharmacology, and pregnancy and lactation showed
fairly homogeneous patterns, while issues
pertaining to adverse drug reactions and side
effects, dosing, indications, interactions, off-label
uses, and pharmacokinetics showed distinct
differences in preferences for sources of information
by gender and/or age group.

Limitations

The findings of this study were subject to several
limitations. Perhaps the most obvious was
participants’ limited response. Although adequate
for statistical inferences, the sample size was small,
especially for younger men and older women. This
limitation restricted the options of age-group
classifications and made the sample size
susceptible to response bias, which might have had
an impact upon generalizations about the
conclusions. Another limitation was that differences
in knowledge and use of DI resources also might
respond to classifications not identified here. For
example, practice setting, patient population, budget
constraints, etc. are likely to affect which resource is
available and/or needed, and in what format.
Pharmacists ultimately will migrate toward their
personal preferences; if they are not familiar or do
not feel comfortable with the references available to
them in a workplace setting, their capacity for
answering selected DI questions may be
compromised. Studies such as this one may help
decision makers attain a better fit reference or
combination based on their workforce, via altering
their purchasing decisions and/or launching training
initiatives about types of questions and DI
resources.

CONCLUSIONS

This study successfully identified the influence of
gender and age-group classification in assessing DI
resource knowledge and use of specific types of
drug-related queries, identifying preferences
regarding resource media use, evaluating
knowledge of individual state DI resource
requirements, and measuring perceived adequacy
of resources maintained in the pharmacy to satisfy
these requirements. Further research is needed,
broadening the scope of inquiry to include ethnic,
geographic, and other workforce classifications, as
well as more sophisticated statistical methodologies
toward obtaining better answers for DI queries by
enhancing the match between available resources
and users. This presents an opportunity to reduce
the time needed to formulate questions, increase
the quality of the answers, and expand practitioners’
involvement in the provision of optimal patient-
centered care.
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