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Abstract

Background: Few studies have evaluated literature searching skills of pharmacy students and how these skills change as
student’s progress through school.

Aims: Determine if there is a difference in literature searching and search results evaluation skills between first and third
professional year students.

Methods: Rubrics to assess search strategy and article quality evaluated a drug information assignment given to both classes of
students. Scores were compared.

Results: A statistically significant difference in results evaluation skills (p=0.001) and no difference in quality of search skills
(p=0.8) was found between first and third year students. Third year students scored higher in search evaluation.

Conclusion: With no difference in quality of literature searches between the two groups, and the superior performance of third
year students in selection of appropriate results, improved clinical knowledge may be sufficient to overcome a suboptimal search

strategy. Speed and efficiency may be the benefits of an improved search strategy and need further study.
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Introduction

Drug information skills are an important element of effective
pharmacy practice. The ability to effectively search medical
databases to locate supporting literature forms the foundation
of evidence-based pharmacy practice. The didactic portion of
pharmacy school has traditionally been the expected time for
students to develop proficiency in drug information retrieval
in preparation for performing drug information tasks during
advanced pharmacy practice experiences (APPE) in the final
professional (P4) year and when practicing as pharmacists.
With the recent addition of introductory pharmacy practice
experiences (IPPE) to the curriculum of ACPE-accredited
programs, students are often required to use these skills much
earlier in their pharmacy education.

A recent search of electronic citation databases was
performed to identify studies related to drug information
searching skills of students in professional health science
programs. Studies were identified assessing search skills of
students in medical, dental, nursing, and allied health
students, but few studies of pharmacy student search behavior
have been reported (Berner et al., 2002; Burrows & Tylman,
1999; Carlock, 2007; Dorsch et al., 2004; Gosling &
Westbrook, 2004; Gruppen et al., 2005; Huuskonen &
Vakkari, 2008; Lawrence & Levy, 2004; Mattheos et al.,

2004; Schutt & Hightower, 2009; Scott et al., 2008;
Shaneyfelt et al., 2006; Shelstad & Clevenger, 1994; Van
Moorsel, 2005). No previous studies addressed how progress
through pharmacy school affects pharmacy student search
strategy skills.

Because of changes made to the curriculum related to
expansion of experiential education, an opportunity for
improvement in the education of students in the Doctor of
Pharmacy (PharmD) program at the University at Buffalo
State University of New York, School of Pharmacy and
Pharmaceutical Sciences (UB SoPPS) was identified. Drug
information retrieval and database searching is introduced in
the first semester of the first professional (P1) year.
Historically, these skills had not been formally assessed until
completion of a formal drug information assignment in the
last semester of the third professional (P3) year. With the
institution of IPPEs, a majority of students in the P3 year will
have completed at least one IPPE drug information
assignment before the end of the fall semester. The
assignment is intended to help develop the students’ skills in
drug information retrieval and evaluation in the pharmacy
practice environment and prepare them for practicing at a
more advanced level during P4 APPE rotations. With the
incorporation of IPPE into the curriculum, students are now
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required to use a skill that has not been reinforced with
formally evaluated assignments since introduction in the P1
year. There is currently no instrument in place to evaluate
students’ preparedness in drug information skills before
completing their first IPPE drug information assignment.
Before making significant changes to the curriculum it would
be beneficial to assess how the gap in the current curriculum
has impacted drug information searching and literature
retrieval skills of P3 pharmacy students by comparing to
those of P1 students.

A retrospective quality examination project was performed to
address this gap. The objectives were to determine if a
difference in search skills between P1 and P3 pharmacy
students exists and to identify what impact search skills have
on the articles found and selected to answer a drug
information question. Results of this study help characterize
the development of literature retrieval skills as students
progress through the PharmD program.

Methods

A comparison of the two classes was initially planned as an
internal quality examination for the purpose of making future
changes to the UB SoPPS PharmD curriculum. After
determining that the academic community may benefit from
knowledge of the study results, Institutional Review Board
(IRB) approval was sought for publication. The project was
given exempt status by the University at Buffalo Social and
Behavioral Sciences IRB. Data collection was conducted in
the fall of 2009 with data analysis completed in July 2010. A
convenience sample was derived that included all students
registered in two courses during the fall 2009 semester at UB
SoPPS. Students registered in Pharmaceutical Care I (PC1), a
required course for P1 students, represented P1 students.
Students registered in Introduction to Pharmacy Practice
Experiences III (IPPE3), a required course for P3 students,
represented P3 students.

These courses were chosen based on their placement within
the curriculum and their relationship to drug information and
literature searching instruction and evaluation. In the PCI
course, drug information databases and literature searching
strategies are introduced. The class includes didactic
instruction and laboratory application of drug information
database searching skills. The IPPE3 course is the first course
in which drug information search and evaluation skills are
formally evaluated. Faculty involved in both courses had
previously identified that P3 students in IPPE were expected
to complete drug information assignments with a two-year
gap since they last received instruction on drug information
searching. The IPPE3 course coordinator invited faculty that
provided instruction in PC1 to provide a refresher for the P3
class. The decision was made to assign the same drug
information search question to the PC1 and IPPE3 classes.
Both classes received database searching instruction in their
first semester of pharmacy school and both classes had
received instruction on the topic of the drug information
question. The P1 class serves as a surrogate for first exposure
to database searching education and the P3 class serves as a
surrogate for students progressing two years after the first
exposure to the first application of database searching and
assessment without formal assessment.

Students were given the drug information question, “Should
ACE-inhibitors or ARBs be used to treat African American
patients with hypertension?”” and asked to submit a document
with a screen capture of their search strategy as well as article
citations for the five most relevant titles they would choose to
answer the question. The assignment did not require students
to write a response to the question. One week was given to
complete the assignment. No directions were given as to
which database or search tool was to be used for the
assignment. Students were instructed to work independently
on the assignment and were informed as to the purpose of the
assignment and that the grade on the assignment would not
impact the grade in the class. Feedback was given by faculty
to each of the classes at the start of the spring semester. For
analysis, photocopies were made of each assignment
submitted by students in both classes. Evaluation of the results
was blinded. This was accomplished by removing all student
and class information from the copies which were used for
evaluation by the search strategy and title selection evaluators.
Randomly assigned identification numbers were used to link
the analysis to subject demography for data analysis.

Assignment Evaluation

Dual evaluation was used to minimize bias and errors. Similar
techniques have been used in systematic reviews (Buscemi et
al., 2006). Rater scores were compared for a possible
correlation to assess the rubrics ability to create consistent
results. Score discrepancies were resolved by the raters prior
to evaluation of the endpoints of the study. Two individuals, a
pharmacy student with a Masters of Library Science and the
librarian liaison to UB SoPPS, each individually evaluated the
search strategies using a rubric (Appendix A) that was
adapted from a previous study (Carlock, 2007). Article title
selection evaluation was completed by the same pharmacy
student and a faculty member. No previously published
rubrics were identified that specifically met the criteria for
evaluating title selections, therefore, a new tool (Appendix B)
was developed. This tool was designed to assess the
relevance of the article citation in addressing the drug
information question. Only titles were considered for
assessment, as the PC1 class had not yet received instruction
on article evaluation.

For the database search strategy evaluation, terms were
considered to be searched as subject headings if the database
automatically mapped the search term to a subject heading or
if a subject heading term was searched but not as a subject
heading. Points for subject heading search were not awarded
if the database did not allow searching by subject heading or
some kind of controlled vocabulary. Students that used the
“find similar articles” tool were excluded if the original search
from which the “find similar” article was not included.

Similar rules were applied for the results evaluation process.
The full citation submitted by the student was considered in
the results evaluation. This included article title and journal
title, but not the article abstract. As hypertension can be
associated with multiple related disease states, a list of disease
states considered acceptable for the disease state category of
the rubric was created. For the preferred and acceptable
article criteria of the rubric, the faculty rater determined the
list of preferred and acceptable articles. Classification was not
based on the conclusions of the author but rather on study



design. Preferred articles were large, randomized, double-
blind studies, systematic reviews, or consensus statements of
an organization that studies hypertension in blacks (Norris et
al., 2006; Julius et al., 2004; Bakris et al., 2005; Wright Jr. et
al., 2002; Douglas et al, 2003; Wright Jr. et al., 2005;
Brewster et al., 2004). Acceptable articles were not inferior
to preferred articles in terms of content but study design was
not as rigorous (Papademetriou et al., 2004; Fenves & Ram,
2002; Saunders & Gavin 3rd, 2003; Cohn et al., 2004;
Douglas, 2005; McGill & Reilly, 2001; Mokwe et al., 2004;
Moran et al., 2007; Ferdinand & Saunders, 2006; Appel et
al., 2008; Ferdinand & Armani, 2007; Wright et al., 2007,
Weir et al., 2005; Bakris et al., 2002; Prisant et al., 2008;
Maciejewski et al., 2006; Weir & Saunders, 1998; Flack &
Sica, 2005; Arora et al., 2003; Flack et al., 2000; Weir et al.,
2001).

Appropriateness to the drug information question was also
considered when selecting these titles. This may have been a
different level of evaluation of articles than what was
performed by students on the assignments. By not forcing
students to use a specific search tool it was expected that
some students may submit results that were not from
academic journals. These submissions were evaluated in the
same manner as academic articles. The maximum obtainable
score on the search rubric was 18. Despite theoretically
having 25 available points on the title selection rubric, the
scoring system had a functional maximum score of 22.

Statistical Analysis

The primary endpoint of this study is the difference in
composite score of the search strategy between P1 and P3
students. The secondary endpoint is the difference in
composite score of the title selection between the two groups.
By examining the difference in search and article selection
scores between these two groups, a determination may be
made as to whether students continue to develop database
search skills while progressing through pharmacy school or
remain at their baseline level from their first professional
year.

The Mann-Whitney-U test was used to compare the
difference in database search scores and title selection scores
between the two groups. A minimum difference of two points
between the median scores of the two classes was defined as
significant because this point difference would result in a
change of a full letter grade (e.g. from an A- to a B-) had the
activity been a graded assignment. Spearman’s Rank-Order
Correlation was performed to determine interdependence
between database search scores and article selection scores,
with an » of 0.7 or greater considered a strong correlation.
(Sheshkin, 2007)

A power calculation was performed based on the parameters
of the search strategy comparison to determine if the
available sample size would be appropriate. The SAS (SAS
Institute Inc., Cary, NC) macro UNIFYPOW was used to
determine the power of the available sample size of 237 with
an estimated dropout rate of 6% (O' Brien, 1998). Based on
an a of 0.05, a minimum significant difference of two, and
maximum standard deviation of 20%, the study would have
power of at least 90%.
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Results

After evaluation by both raters, initial scores were compared
for inter-rater reliability (Figures 1 & 2). Each of the rater
comparisons exhibited a strong correlation between scores (72
= 0.96 for search score rater comparison and 2 = 0.89 for title
score rater comparison). Following this comparison, raters
reviewed results and determined a single consensus score for
each submission to be used for further statistical analysis.

Figure 1: Search Rater Score Comparison
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Figure 2: Title Rater Score Comparison
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A total of 232 assignments from a total class population of
237 students were evaluated for inclusion in the analysis. Four
students did not submit an assignment and one student was
removed because of involvement in the study.

Figure 3 depicts results of the comparison of search scores and
title scores between the two classes. For the search strategy
analysis, 224 (96.6% of the population) assignments were
evaluable, with 118 assignments (52.7%) from the P1 class
and 106 assignments (47.3%) from the P3 class. Six
assignments were removed because students failed to submit a
screenshot from which a search strategy could be discerned
and two were omitted from the analysis due to the use of the
“find similar articles” tool. Of the eight removed assignments,
5 were from the P1 class and three were from the P3 class.
Comparison of search scores indicated no difference in the
mean sum of the ranks between the two classes (P1 median 11
vs. P3 median 12, p=0.8). Five of the 224 evaluable
assignments (2.2%) received the maximum possible score (18)
for this assessment.
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Figure 3: Results Comparison by Class
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A total of 231 assignments (99.6% of the population) were
evaluable for the article title selection analysis, including 123
(53.2%) P1 assignments and 108 (46.8%) P3 assignments.
One assignment was removed because the student failed to
include a citation list of their article selections. The mean sum
of the ranks was significantly higher for the P3 class
compared to the P1 class (P3 median 11.5 vs. P1 median 10,
p=0.001). No students attained the maximum possible score
(22) for this assessment.

A total of 223 assignments (96.1% of the population) were
included in analysis of the correlation of search score and title
score, 118 assignments (52.9%) for the P1 class and 105
(47.1%) for the P3 class. Seven assignments were removed
because the assignments lacked either a search or title score.
The Spearman correlation coefficient for comparison of
search and title scores was -0.026 for the P3 class and 0.097
for the P1 class. The correlation coefficient for both classes
combined was 0.039 and this comparison is represented in
Figure 4 and 5. These results indicated no meaningful
correlation between quality of search strategy score and title
evaluation score in either class.

Figure 4 Title Vs Search Consensus Score Correlation
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Discussion

This study shows a lack of improvement in pharmacy student
search skills over time in the absence of reinforcement with
formally evaluated assignments to assess drug information
skills. The search assignment used for this study or a drug
information paper are examples of potential reinforcement.
Very few students attained the maximum score for each
rubric, indicating that (a) there is room for improvement of
these scores and (b) the reason a difference between the two
groups was not detected was not due to a ceiling effect. This
study provides an opportunity to understand the potential
benefit of reinforcing and assessing drug information skills
throughout the PharmD curriculum.

With no difference in search strategy score, a possible
explanation for the higher article selection scores by the P3
class may be the greater clinical knowledge gained between
the P1 and the P3 years. The impact of clinical knowledge
also offers a plausible explanation for why the search and
results comparison did not result in a significant positive
correlation. A student taking the time to evaluate articles for
appropriateness from a long results list could have found the
same articles as a student performing a higher quality search
with a shorter results list.

Further studies are needed to capture the efficiency with
which students retrieve articles. The amount of time students
spent conducting the searches was not captured with the
assignment. The lack of strong correlation between high
search score and high results score may call into question the
need to teach database searching skills. Evaluating the time
required to find quality articles may be a better measure to
show the importance of quality search skills.

Limitations

The nature of this study has inherent limitations. The ideal
method by which to study the progression of the Pl
pharmacy students would be to test the students again during
their P3 year instead of the current P3 students as a surrogate.
This was not feasible due to the timeframe of the impending
changes that the school is planning to implement in the
curriculum. Without directly observing students during the
assignment, there was no way to limit the possibility of
students working together on the assignment or assess the
amount of time students spent on the assignment. This may



make reproducibility of this study challenging but is
indicative of student practices. In-class work, with direct
student observation may be beneficial in limiting student
cooperation.

The rubrics used for search strategy and title evaluation have
not been tested for external validity. Further confirmation of
the reproducibility of results from these rubrics and
validation is needed. A more in-depth evaluation of literature
evaluation skills would also be beneficial. Students were not
asked to submit article abstracts, article database records, or
the full text of the article. This was a limitation of the article
selection evaluation but was beyond the scope of the
assignment.

Conclusion

The provision of drug information will continue to be an
important part of the pharmacists’ professional duties in most
if not all practice settings. Healthcare practitioners will
continue to seek pharmacists’ assistance when more
complicated drug information questions arise. As the results
of this study have shown, pharmacy students do not
necessarily improve their search skills as they progress
through pharmacy school. UB SoPPS has moved the drug
information course to earlier in the didactic curriculum and,
as a result of this study, has also begun implementing
measures to reinforce and evaluate drug information skills
earlier in the IPPE curriculum. The P1 class will continue to
be assessed on database search skills. Retention of skills will
be measured as will the effectiveness of training methods.
Further study evaluating the efficiency of student search
strategies is planned.
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Lit search skills of Pharm students

Appendix B

Article Selection Evaluation Rubric (based
citation)

171

on article

Criteria | Includes Includes Includes Acceptable
appropriate | appropriate | appropriate | (appears on
drug(s)/ populations | disease(s)/ list of
therapies condition(s) | acceptable

or related articles

disease(s)/ chosen by

conditions(s) | faculty
expert)

Preferred
(appears on
list of
preferred
articles
chosen by
faculty
expert)

For each article selected evaluate each criteria and score 1

point if criteria is met, 0 points if criteria is not met.
Articles appearing in the preferred list also count as
articles in the acceptable list.

Acceptable related disease states:

Cardiac Patients
Cardiovascular Disease
Cardiovascular Risk
Chronic Kidney Disease
Diabetes

Diabetic Nephropathy
End Stage Renal Disease

Heart Failure

Hypertension (Blood Pressure)

Hypertensive Kidney Disease

Kidney Disease

Left Ventricular Dysfunction

Low Renin Hypertension

Lower Extremity Arterial Disease

Renal Failure

Appendix A
Database Search Evaluation Rubric
Task Not Used (0) | Poor (1) Fair (2) Good (3)
Subject No subject Subject Almost all All search
Heading | headings headings used | search terms | terms are
Search used, but most used are subject
keyword search terms subject headings
search only [ are keyword headings. except when
(Less than no mapping to
50% of terms subject
are subject heading is
headings) available
Relevancy | No concepts | Some butnot | All concepts | All concepts
of Search |addressed, no | all concepts addressed — | addressed.
Terms relevance to | addressed not all Searched using
topic subject subject
headings headings
Subject Subject Subject Almost all All subject
Heading |heading headings subject headings are
Selection | selection is selected but headings are | appropriate to
not only some are | appropriate to | topic
appropriate to | related to topic | topic
topic being (Less than
searched 50% of terms
are
appropriate)
Use of Search terms | Search terms | Search terms | All search
Boolean |not combined | combined with | combined terms
Terms with Boolean | Boolean terms | with Boolean | combined
terms but used terms but not | using Boolean
inappropriately | always terms
appropriately |appropriately.
Use of No limits are | Only limited to | Limits used | Limits used
Limits used full text or but and used
English incorrectly correctly
language or
both
Search Internet Google Library multi | Library
Tool search Scholar -search tool | subscription
Selection | engine, . or databases with
Consumer Scirus subscription | controlled
health database vocabulary or
website without pubmed was
controlled used
vocabulary
(ie Mesh,
Emtree
terms)

* Rubric adapted from Carlock (2007)




