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Objective. To determine whether pharmacy students’ prior beliefs and attitudes about drug products
and dietary supplements affected their ability to analyze the quality of research study abstracts and use
them in making drug recommendations to patients.
Methods. Fifty-nine Doctor of Pharmacy (PharmD) students in a drug literature course were randomly
assigned to receive one of two forms to evaluate four drug literature abstracts of varying quality and
study design. On each form, there were two abstracts that had been taken directly from published
research studies and two abstracts in which a different product had been substituted for the actual
product studied. Pharmacy students completed a questionnaire about the studies to determine whether
their evaluation of quality was affected by their prior opinions about the products.
Results. Students correctly recognized the relative quality of the studies. However, after reading
abstracts of research articles that were identical except for the product named, students were still more
likely to recommend drugs approved by the Food and Drug Administration than dietary supplements.
Conclusion. Pharmacy students’ evaluation of clinical research studies was mildly influenced by
confirmation bias but more so by the quality of the research.
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INTRODUCTION
Teaching students to evaluate drug literature is a

fundamental component of pharmacy education pro-
grams. The Accreditation Council for Pharmacy Educa-
tion requires that pharmacy programs demonstrate that
their graduates can analyze and evaluate professional
and scientific literature.1 New pharmacy graduates
should be able to evaluate research evidence and draw
conclusions from the evidence to change or influence
their clinical decision-making, a practice known as evi-
dence-based medicine.

Studies have shown that reading medical literature
can appropriately change the beliefs of expert readers
based on the quality of the empirical evidence presented
to them.2 Second-year Doctor of Pharmacy (PharmD)
students enrolled in a drug literature course, however,
were not able to critically evaluate literature as well as
expert researchers could, nor were their opinions as
strongly changed by what they read in the research.3

The reason for this disparity was not clear as critical
thinking skills, as assessed by the California Critical

Thinking Skills Test, were not correlated with the stu-
dents’ inability to evaluate literature like the experts.
Medical students had a change in their beliefs about the
use of a diagnostic cervical spine radiograph after reading
an abstract explaining the importance of the results, but
they were not influenced by the validity of the study.4

One reason people are reluctant to change opinions is
confirmation bias, which is the proclivity to search out
and favor information that aligns with one’s personal be-
liefs and theories. This bias has been shown to influence
data collection and decision-making in many disciplines,
including animal behavior research,5,6 psychiatric diag-
noses,7 criminal investigation,8,9 andmiddle-school level
science education.10

The phenomenon of confirmation bias has been
seen in psychology literature.11,12 Peer reviewers were
more likely to accept research that aligned with their
beliefs than that which differed, even when the method-
ology was exactly the same.11 A similar study by Hergo-
vich and colleagues noted that academic psychologists
rated evidence qualitatively higherwhen the information
presented aligned with their beliefs.12

Confirmation bias in pharmacy has been implicated in
medication errors such as similarities in medication
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packaging13-16 and look-alike/sound-alike drug names.17,18

The influence of confirmation bias on the ability of phar-
macists and pharmacy students to evaluate drug literature
accurately is unknown. The thought processes of pharma-
cists andpharmacy students in evaluatingdrug literature are
also largely unknown.

Because of the large body of evidence describing
confirmation bias, we proposed that confirmation bias
would interfere with the ability of pharmacy students
to assess drug literature abstracts accurately. We
approached this issue by examining if prior beliefs about
commonly used drug products approved by the US Food
and Drug Administration (FDA) and dietary supplements
affected the ability of pharmacy students enrolled in a
drug literature course to accurately analyze the quality
of drug literature abstracts and use them for decisions.
While confirmation bias can be tested in multiple ways,
we felt this was a straightforward and relevant approach.
The hypotheses testedwere that prior student beliefs favor
FDA-approved drug products over dietary supplements,
and thus students will be more willing to recommend
FDA-approved drug products than dietary supplements;
students will rate and rank the same study design quanti-
tatively and qualitatively higher if the subject studied is a
product they had high prior belief in despite recognizing
the quality of the study; and confirmation bias will make
students more likely to recommend a drug product than a
dietary supplement after reading an abstract, regardless of
the quality of the study design.

METHODS
Seventy-six second-year PharmD students enrolled

in a required three-credit drug literature evaluation course
in fall 2016 were eligible for this study, which was ad-
ministered during a regular 50-minute class period about
two-thirds of the way through the course. At this point in
the course, students were familiar with study design and
had practiced evaluation of it though active-learning ex-
ercises. Students were unaware of the hypotheses being
studied. The North Dakota State University Institutional
Review Board approved the project, and students gave
informed consent to participate in the study. Participation
was voluntary and no course points were awarded to stu-
dents for their contribution.

After signing a consent form to participate, all stu-
dents completed an initial survey to determine their views
on the four products that were studied in the abstracts they
would be evaluating. We asked students if they would
recommend each of the products to a patient based on
their previous knowledge of and experience with the
listed indications: butterbur for migraine prophylaxis,
propranolol for migraine prophylaxis, elderberry for in-

fluenza treatment, and oseltamivir for influenza treat-
ment. The response options on the survey instrument
were “yes,” “no,” and “I don’t know.” This portion of
the studywas to determine whether students had preexist-
ing impressions about the products.

Next, students were randomly assigned to receive
one of two forms to evaluate four drug literature abstracts
of varying quality and study design (Appendices 1 and 2).
Students were instructed to answer the questions in order
and not to write their names on any of the pages to main-
tain anonymity.

The abstracts used were about a small, placebo-
controlled trial evaluating elderberry syrup for influenza
treatment19 (abstract 1), a large placebo-controlled trial
evaluating the use of oseltamivir for influenza treat-
ment20 (abstract 2), a small trial evaluating the use of
propranolol with nortriptyline formigraine prevention21

(abstract 3), and a larger placebo-controlled randomized
trial evaluating the use of butterbur for migraine pre-
vention22 (abstract 4). The studies described in abstracts
2 and 4 were considered by the investigators to be of
higher quality than those described in abstracts 1 and 3
because they involved larger numbers of patients, pro-
vided detailed results, andwere randomized and double-
blind. The study reported in abstract 1 was randomized
but had fewer patients. Also, fewer details of the results
of the study were given in that abstract than in abstract 2.
Abstract 3 was considered the weakest as the study it
described had the smallest sample and no placebo con-
trol, and it included the fewest details about the results.

Students randomized to group 1 were given exact
versions of abstracts 1 and 2. Abstract 3 had the same
wording as the original propranolol study except the word
“propranolol” was replaced with “butterbur.” Abstract 4
on form 1 was the original butterbur study but the term
“butterbur” was replaced with “propranolol.”

Students randomized to group 2 were given exact
copies of abstracts 3 and 4. Abstract 1 had the term “el-
derberry syrup” replaced with “oseltamivir.” Likewise,
abstract 2 had the word “oseltamivir” replaced with
“elderberry syrup” (Table 1).

After reading each abstract, the students were
instructed to list two strengths and two weaknesses of
the study, rate the absolute quality of each study on a scale
from 1 to 10 with 1 being the very worst quality to 10
being the very best quality. Next, the form asked students
whether or not they would recommend the product for the
indication evaluated in the abstract based on what they
had read. Finally, the form asked students to rank the four
studies in terms of relative quality from best (1) to worst
(4). The students had the full class period to complete the
study.
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The chi-square test was used to evaluate response to
initial bias. A Mann-Whitney U test was used for com-
paring ranks for difference in ratings between the groups.
The Fisher exact test was used for proportions. Finally,
the McNemar test for proportions was used for change in
recommending a product after reading the abstracts. A p
less than .05 was considered statistically significant in all
cases. Responses from the strengths and weaknesses
questions were compiled and analyzed by the investiga-
tors to identify major themes and keywords.

RESULTS
Fifty-nine second-year PharmD students (78% of the

class) were present in class to complete the study ques-
tionnaire. The student demographics were as follows:
59% were female, 90% were white, mean age was 23
years, and 10% had a prior bachelor’s degree or higher.
Thirty were assigned to group 1 and 29 to group 2.

There was no significant difference between the two
groups on initial recommendations regarding butterbur,
propranolol, elderberry syrup, or oseltamivir. Overall,
students were most likely to initially recommend oselta-
mivir for its indication (53/59 would recommend), fol-
lowed by propranolol (26/59). Only two of the students
recommended use of elderberry initially, and no students
were willing to recommend butterbur. The overall differ-
ence in students recommending an FDA-approved prod-
uct vs a dietary supplement was significant (p,.0001),
indicating an expected initial bias in favor of recommend-
ing FDA-approved drug products.

Addressing our second research question, the ab-
stractswith the same study design and results but different

products were compared by the 1 to 10 absolute quality
rating given by the students (Table 2). Students consis-
tently rated the same abstract higher if it described an
evaluation of a drug product vs a dietary supplement by
anywhere from a 0.2 to 0.6 difference on the 10-point
scale. The contrast was greater for oseltamivir vs elder-
berry than for propranolol vs butterbur. However, when
analyzed using a nonparametric test for comparison of
medians, the differences were not significant. Thus, the
results were not able to confirm hypothesis 2, that confir-
mation bias influenced the absolute quality rating of the
study.

When qualitatively analyzing the abstracts, the stu-
dents in each group picked out similar strengths and
weaknesses. Students frequently used terms such as “ran-
domized,” “placebo-controlled,” and “double-blind” to
describe the strengths of the studies reported in abstracts
2 and 4. The size of the study was considered a weakness
of the studies reported in abstracts 1 and 3. Obviousweak-
nesses included lack of blinding in the study reported in
abstract 1 and no placebo control in the study reported in
abstract 3. The students’ qualitative analysis was similar
towhatwould be expected by knowledgeable readers, and
was not affected by the type of product being studied.

Table 3 compared relative quality rankings for the
same abstract when the identity of the product was
switched. One student in group 1 and one student in group
2 did not provide answers for the quality ratings. The
median rank (with 1 being best and 4 being worst) for
each of the study designs is shown in Table 3. Students
in groups 1 and 2 ranked the studies similarly. The studies
reported in abstracts 2 and 4 were ranked the strongest,

Table 1. Study Flow and Product Described in Each Studied Abstract

Study Quality Abstract 1 Intermediate Abstract 2 High Abstract 3 Lowest Abstract 4 High

Group 1
Abstract identity Original Original Reversed Reversed
Product described elderberry oseltamivir butterbur Propranolol
Group 2
Abstract identity Reversed Reversed Original Original
Product described oseltamivir elderberry propranolol butterbur

Table 2. Students’ Quality Ratings of Studied Abstracts (1 to 10 Scale)

Study Group 1 (n=30) Median (IQR)b Group 2 (n=29) Median (IQR)b p Valuea

Abstract 1 Original (elderberry) 6 (5-7) Reversed (oseltamivir) 7(6-7) .057
Abstract 2 Original (oseltamivir) 8 (7-9) Reversed (elderberry) 8(6-8) .14
Abstract 3 Reversed (butterbur) 4 (3-4) Original (propranolol) 4(3-5) .89
Abstract 4 Reversed (propranolol) 8 (7-8) Original (butterbur) 8(7-8) .20
a p value for difference in medians determined by two-tailed Mann-Whitney U test
b Interquartile range
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regardless of whether they discussed an FDA-approved
drug or a dietary supplement, and the weakest study (ab-
stract 3) was ranked as the least strong. However, those
trends were stronger when students believed an FDA-
approved drug had been studied. Although the data seem
to indicate some confirmation bias, significant differ-
ences were present only in the elderberry vs oseltamivir
comparison for abstract 1.

Abstracts 2 and 4 were rated and ranked higher than
the weaker studies regardless of the product studied. Ab-
stract 3, which reported on the study with small numbers,
no placebo control, and vague results, was rated and
ranked lowest.

To test hypothesis 3, we asked students if they would
recommend the product they had just read about. Table 4
shows that for each individual abstract, the study was
more likely to induce a positive recommendation from
the student when the abstract discussed a drug product.
However, the difference between the two versions of the
abstract was only significant for the oseltamivir and el-
derberry pairing in abstracts 1 and 2.

Changes in students’ willingness to recommend a
product before and after reading the abstract are reported
in Table 5. This analysis represented how the quality of a
study influenced students’ opinion of a product. In five of
eight cases, student opinion about the product changed
significantly.

Although students had a strongly favorable prior
opinion of oseltamivir, the strong study described in ab-
stract 2 did not change their opinion of the product, but the
intermediate-quality study described in abstract 1 tended
to make students’ opinions less favorable (ie, more

switched from a yes to a no opinion than vice versa).
For butterbur, students already had a strong negative bias,
so the poor-quality of the study reported in abstract 3 did
not change that opinion. However, the stronger study re-
ported in abstract 4 strongly shifted their opinion to favor-
able. Students’ prior opinion about propranolol was
moderately favorable, and the strong study described in
the abstract significantly shifted students’ opinion tomore
favorable while the weak study shifted their opinions to
more negative. Finally, students’ prior opinion regarding
elderberrywas negative and reading both abstracts shifted
their opinion to favorable, but the stronger study reported
in abstract 2 shifted it more strongly.

DISCUSSION
The study confirmed our first hypothesis that the

students would be more willing to recommend the
FDA-approved drug products than the dietary supple-
ments described in the selected research abstracts. As
for our second hypothesis, the study provided weak evi-
dence that confirmation bias related to prior belief was at
work when students evaluated intervention studies. Stu-
dents ranked the quality of study abstracts a little higher if
they described FDA-approved products rather than a sup-
plement. However, students were more likely to recom-
mend drug products than dietary supplements after
reading an identical abstract regarding the product, which
confirmed hypothesis 3.

Students gave consistently higher, but statistically
insignificant, ratings to abstracts that described drugs ver-
sus supplements. The contrast was greater for oseltamivir
vs elderberry than for propranolol vs butterbur, which is

Table 3. Median Student Rankings of Studied Abstracts (15best)

Study Group 1 (n=30) Median (IQR)b Group 2 (n=29) Median (IQR)b p Valuea

Abstract 1 Original (elderberry) 3 (3-3) Reversed (oseltamivir) 3 (2-3) .003
Abstract 2 Original (oseltamivir) 1 (1-2) Reversed (elderberry) 1 (1-3) .46
Abstract 3 Reversed (butterbur) 4 (4-4) Original (propranolol) 4 (4-4) .74
Abstract 4 Reversed (propranolol) 2 (1-2) Original (butterbur) 2 (2-3) .56
a p value for difference determined by Mann-Whitney test
b Interquartile range

Table 4. Final Recommendation to Use a Product After Reading each Studied Abstract

Group 1 (n=30) Group 2 (n=29) p Valuea

Abstract 1 elderberry yes59, no521 oseltamivirb yes521, no58 .001
Abstract 2 oseltamivir yes5 27, no52 elderberryb yes520, no59 .02
Abstract 3 butterburb yes50, no529 propranolol yes53, no525 .11
Abstract 4 propranololb yes5 23, no56 butterbur yes518, no510 .17
a p value determined by Fisher exact test
b Indicates the product in the abstract was switched for the product in the original abstract
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not surprising, as oseltamivir was the product they felt
most confident about in initial recommendations.

Students gave correct weight to the quality of the
study design, showing their ability to assess studies qual-
itatively and to rank the studies by quality regardless of
the product studied. Thus, when analyzing abstracts, our
students were influenced by some degree of confirma-
tion bias, but this had less influence than their ability to
appropriately analyze literature for application to prac-
tice.

Ranking of abstract quality was also correct. This is
what should be expected from qualified evaluators. Thus,
some confirmation biasmay havemodified the evaluation
of the studies but did not change the students’ ability to
distinguish between the strengths of studies.

Confirmation bias is common among both health
professionals and the public, and therefore important
for educators to address. Confirmation bias can be
caused by numerous factors including anchoring bias
and social conformity. We know that physicians who
are given abstracts of drug studies interpret the stud-
ies’ value differently depending on whether they be-
lieve a study was supported by a drug company vs the
National Institutes of Health.23 Prior belief about a
subject is a powerful influence on our processing of
factual information.24 While it is natural for people
to try to make new information conform to their prior
beliefs, health care professionals in particular need to
be aware of this aspect of human nature at all times.
Because confirmation bias occurs unconsciously, cur-
ricular approaches to addressing this concern need to
focus on making students more aware of how they pro-
cess information.

Our study helps to quantify the degree to which
confirmation bias occurs and the circumstances in
which it matters, but this topic should be further ex-
plored within literature evaluation courses and the
broader curriculum. The Accreditation Council for
Pharmacy Education’s accreditation standard 25.7 ad-
dresses clinical reasoning, and we believe confirmation
bias deserves attention when this standard is addressed
in the curriculum.

There are several limitations to this study. First, we
studied second-year pharmacy students rather than
practicing pharmacists. The pharmacy students may
not have been familiar with certain products as neither
propranolol nor the two herbal supplements had been
covered in the curriculum up to that point. Also, the
study on propranolol mentioned concurrent use with
nortriptyline, which may have caused confusion. On
the other hand, our students were concurrently enrolled
in a course on self-care that covered dietary supple-
ments and were familiar with oseltamivir from another
concurrent course. For fourth-year pharmacy students
or practicing pharmacists who are further removed
from training and practice in study evaluation, the in-
fluence of confirmation bias might have a greater
effect.

Weonly chose twodrugs and twodietary supplement
products for the study, and student opinions about these
products may not be typical of drugs or dietary supple-
ments in general. However, by asking students’ opinions
of the products at the beginning of the study we deter-
mined bias in favor of the drug products as real. The
specific products used in the study abstracts we selected
should have been irrelevant as confirmation biaswould be
expected to occur for any product.

Finally, the study was carried out at a single school
and the demographics and cultural attitudes toward sup-
plements may differ from those of students at other
schools. Another limitation was not having adequate
numbers of students to give sufficient power to conduct
some analyses. Additional studies with more participants
and several schools of pharmacy are needed to confirm
and expand our findings.

CONCLUSION
Confirmation bias had a minor influence on the way

pharmacy students reacted to reading abstracts of clinical
studies. The students correctly identified the superior qual-
ity studies after reading and comparing four abstracts, so
while their assessment of the studies was tempered by con-
firmation bias, the bias did not overwhelm their assessment
of study quality. Understanding and being aware of

Table 5. Students’ Change in Recommendation to Use a Product From Before to After Reading the Abstract

Group 1 (n=30) No to Yes/Yes to No p Valuea Group 2 (n=29) No to Yes/Yes to No p Valuea

Abstract 1 elderberry 7/0 .002 oseltamivirb 2/8 .11
Abstract 2 oseltamivir 2/1 1.0 elderberryb 20/0 ,.001
Abstract 3 butterburb 0/0 1.0 propranolol 0/9 .008
Abstract 4 propranololb 9/0 .008 butterbur 18/0 ,.001
a p value determined by McNemar’s test
b Indicates the product in the abstract was switched for the product in the original abstract
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confirmation bias is critical for all practitioners, and
explaining confirmation bias should be an important part
of teaching literature evaluation in the pharmacy curricula.
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Appendix1. Form 1

Read each abstract, answer the questions following the abstract based on what you’ve read, and answer the final questions (#17, 18).

Abstract A
Elderberry has been used in folk medicine for centuries to treat influenza, colds and sinusitis, and has been reported to have

antiviral activity against influenza and herpes simplex. We investigated the efficacy and safety of oral elderberry syrup for treating
influenza A and B infections. Sixty patients (aged 18-54 years) suffering from influenza-like symptoms for 48 hours or less were
enrolled in this randomized, double-blind, placebo-controlled study during the influenza season of 1999-2000 in Norway. Patients
received 15 ml of elderberry or placebo syrup 4 times a day for 5 days, and recorded their symptoms using a visual analogue scale.
Symptoms were relieved on average 4 days earlier and use of rescue medication was significantly less in those receiving elderberry
extract compared with placebo. Elderberry extract seems to offer an efficient, safe, and cost-effective treatment for influenza. These
findings need to be confirmed in a larger study.

1. List two strengths of this study.
2. List two weaknesses of this study.
3. Rate the quality of this study on a scale from 1 to 10 with 1 being the very worst quality to 10 being the very best quality.

1 2 3 4 5 6 7 8 9 10
4. After reading this abstract, would you recommend elderberry for influenza treatment?

a. Yes
b. No

Abstract B
Background:Use of some antiviral drugs for influenza infection is limited by potential rapid emergence of resistance.We studied

the efficacy and safety of oseltamivir, the oral prodrug of the neuraminidase inhibitor GS4071, in adults with naturally acquired
laboratory-confirmed influenza.

Methods: We did a randomized controlled trial of 726 previously healthy non-immunized adults with febrile influenza-like
illness of up to 36 hours duration. Patients were assigned oral oseltamivir 75 mg (n5243), oseltamivir 150 mg (n5245), or placebo
(n5238) twice daily for 5 days.We assessed recovery by questionnaire and temperature recordings. The primary endpointwas time to
resolution of illness in influenza-infected patients.

Findings: 475 (66%) patients had confirmed infection. Duration of illness was significantly shorter by 29 hours (25% reduction,
median duration 87.4 h [95% CI 73.3-104.7], p5.02) with oseltamivir 75 mg and by 35 h (30%, 81.8h [68.2-100.0] p5.01) with
oseltamivir 150 mg than with placebo (116.5 h [101.5-137.8]). The effect of oseltamivir was apparent within 24 hours of the start of
treatment. In patients treated within 24 hours of symptom onset, symptoms were alleviated 43 h (37% reduction) and 47 h (40%)
earlier with oseltamivir 75 mg and 150 mg, respectively, compared with placebo (75 mg 74.5 h [68.2-98.0], p5.02; 150 mg 70.7 h
[54.0-89.4], p5.01; placebo 117.5 h [103.0-143.8]). Oseltamivir was associated with higher symptom scores, less viral shedding, and
improved health, activity, and sleep quality, and was well tolerated.

Interpretation: Oseltamivir was effective andwell tolerated in the treatment of natural influenza infection in adults. The efficacy,
tolerability, and ease of administration warrant further investigation in children, elderly patients, and at-risk patients.

5. List two strengths of this study.
6. List two weaknesses of this study.
7. Rate the quality of this study on a scale from 1 to 10 with 1 being the very worst quality to 10 being the very best quality.

1 2 3 4 5 6 7 8 9 10
8. After reading this abstract, would you recommend oseltamivir for influenza treatment?

a. Yes
b No

Abstract C
Few trials have evaluated combination of two or more supplements in the preventive treatment of migraine. In this study, three

therapeutic regimens were compared: (a) butterbur, at a dose of 75mg twice daily, (b) feverfew, at a dose of 150mg daily, and (c) the
combination of these two drugs in these dosages. The groups were matched according to age, gender, and frequency of migraine
attacks prior to treatment. The period of treatment was twomonths and the frequency and intensity of headache attacks of the 30 days
pretreatment periodwere comparedwith the frequency of headaches in the treatment period. Fourteen patients in groups A andB and
sixteen patients in group C have completed the study. Treatment with butterbur, alone or in combination, was shown to be effective.
Treatment with feverfew alone was not effective. All three therapeutic regimens were safe and side effects were minimal. The
frequency of discontinuation of the study was the same in the 3 groups but no patient left the study due to adverse reactions. The
combined therapy proved to be as safe as monotherapy. Further studies evaluating this and other possible combinations of drugs in
higher doses and for longer periods, should more clearly elucidate the role of combined therapy in the treatment of migraine.
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9. List two strengths of this study.
10. List two weaknesses of this study.
11. Rate the quality of this study on a scale from 1 to 10 with 1 being the very worst quality to 10 being the very best quality.

1 2 3 4 5 6 7 8 9 10
12. After reading this abstract, would you recommend butterbur for migraine prophylaxis?

a. Yes
b. No

Abstract D
Objective: To evaluate the clinical efficacy of nortriptyline as a preventive therapy for migraine.
Methods: This is a three-arm, parallel-group, randomized trial comparing nortriptyline 40mg daily, nortriptyline 20mg daily, or

placebo bid in 245 patients with migraine. Eligible patients met International Headache Society criteria for migraine, were ages 18 to
65, and had at least two to six attacks permonth over the preceding 3months. Themain outcomemeasurewas the decrease inmigraine
attack frequency per month calculated as a percentage change from baseline over a 4-month treatment period.

Results: Over 4 months of treatment, in the per-protocol analysis, migraine attack frequency was reduced by 48% for nortrip-
tyline 40mg daily (p5.0012 vs. placebo), 36% for nortriptyline 20mg daily (p5.127 vs placebo) and 26% for the placebo group. The
proportion of patients with a.50% reduction in attack frequency after 4 months was 68% for patients in the nortriptyline 40 mg arm
and 49% for the placebo arm (p,.05). Results were also significant in favor of nortriptyline 40mg at 1, 2, and 3months based on this
endpoint. The most frequently reported adverse reactions considered possibly related to treatment were mild gastrointestinal events,
predominantly burping.

Conclusions: Nortriptyline 40 mg is more effective than placebo and is well tolerated as a preventive therapy for migraine.
Nortriptyline 20 mg was not significantly more effective than placebo on the primary study endpoints.

13. List two strengths of this study.
14. List two weaknesses of this study.
15. Rate the quality of this study on a scale from 1 to 10 with 1 being the very worst quality to 10 being the very best quality.

1 2 3 4 5 6 7 8 9 10
16. After reading this abstract, would you recommend nortriptyline for migraine prophylaxis?

a. Yes
b. No

17. Rank the abstracts (A, B, C, and D) in order of quality with 1 as the best quality study and 4 being the worst quality study.
1. ______
2. ______
3. ______
4. ______

18. Two the abstracts above are taken word-for-word (true) out of their respective journals, while two are manipulated in
some way (false). List the two you think are true and the two you think are false.
True _________
False_________

Appendix 2. Form 2

Read each abstract, answer the questions following the abstract based on what you’ve read, and answer the final questions (#17, 18).

Abstract E
Oseltamivir (Tamiflu) has been shown to have antiviral activity against influenza and herpes simplex. We investigated the

efficacy and safety of oral oseltamivir for treating influenza A and B infections. Sixty patients (aged 18-54 years) suffering from
influenza-like symptoms for 48 hours or less were enrolled in this randomized, double-blind, placebo-controlled study during the
influenza season of 1999-2000 in Norway. Patients received 75 mg oseltamivir or placebo twice daily for 5 days and recorded their
symptoms using a visual analogue scale. Symptoms were relieved on average 4 days earlier and use of rescue medication was
significantly less in those receiving oseltamivir compared with placebo. Oseltamivir seems to offer an efficient, safe and cost-
effective treatment for influenza. These findings need to be confirmed in a larger study.

1. List two strengths of this study.
2. List two weaknesses of this study.
3. Rate the quality of this study on a scale from 1 to 10 with 1 being the very worst quality to 10 being the very best quality.

1 2 3 4 5 6 7 8 9 10
4. After reading this abstract, would you recommend oseltamivir for influenza treatment?
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a. Yes
b. No

Abstract F
Background:Use of some antiviral drugs for influenza infection is limited by potential rapid emergence of resistance.We studied

the efficacy and safety of elderberry, a treatment used in folk medicine for centuries to treat influenza, colds, and sinusitis, in adults
with naturally acquired laboratory-confirmed influenza.

Methods: We did a randomized controlled trial of 726 previously healthy non-immunized adults with febrile influenza-like
illness of up to 36 hours duration. Patients were assigned oral elderberry syrup 30 ml QID (n5243), elderberry syrup 15 mL QID
(n5245), or placebo syrup (n5238)QID for 5 days.We assessed recovery by questionnaire and temperature recordings. The primary
endpoint was time to resolution of illness in influenza-infected patients.

Findings: 475 (66%) patients had confirmed infection. Duration of illness was significantly shorter by 29 hours (25% reduction,
median duration 87.4 h [95%CI 73.3-104.7], p5.02) with elderberry syrup 15mL and by 35 h (30%, 81.8h [68.2-100.0] p5.01) with
elderberry syrup 30mL thanwith placebo (116.5 h [101.5-137.8]). The effect of elderberry syrupwas apparent within 24 hours of the
start of treatment. In patients treated within 24 hours of symptom onset, symptoms were alleviated 43 h (37% reduction) and 47 h
(40%) earlier with elderberry syrup 15mLand 30mL, respectively, comparedwith placebo (75mg74.5 h [68.2-98.0], p5.02; 150mg
70.7 h [54.0-89.4], p5.01; placebo 117.5 h [103.0-143.8]). Elderberry syrup was associated with higher symptom scores, less viral
shedding, and improved health, activity, and sleep quality, and was well tolerated.

Interpretation: Elderberry syrup was effective and well tolerated in the treatment of natural influenza infection in adults. The
efficacy, tolerability, and ease of administration warrant further investigation in children, elderly patients, and at-risk patients.

5. List two strengths of this study.
6. List two weaknesses of this study.
7. Rate the quality of this study on a scale from 1 to 10 with 1 being the very worst quality to 10 being the very best quality.

1 2 3 4 5 6 7 8 9 10
8. After reading this abstract, would you recommend elderberry for influenza treatment?

a. Yes
b. No

Abstract G
Few trials have evaluated combination of two or more drugs in the preventive treatment of migraine. In this study, three

therapeutic regimens were compared: (a) propranolol, at a dose of 40 mg per day, (b) nortriptyline, at a dose of 20 mg per day,
and (c) the combination of these two drugs in these dosages. The groups were matched according to age, gender, and frequency of
migraine attacks prior to treatment. The period of treatmentwas twomonths and the frequency and intensity of headache attacks of the
30 days pretreatment period were compared with the frequency of headaches in the treatment period. Fourteen patients in groups A
and B and 16 patients in group C have completed the study. Treatment with propranolol, alone or in combination, was shown to be
effective. Treatment with nortriptyline alone was not effective. All three therapeutic regimens were safe and side effects were
minimal. The frequency of discontinuation of the study was the same in the 3 groups but no patient left the study due to adverse
reactions. The combined therapy proved to be as safe asmonotherapy. Further studies evaluating this and other possible combinations
of drugs in higher doses and for longer periods, should more clearly elucidate the role of combined therapy in the treatment of
migraine.

9. List two strengths of this study.
10. List two weaknesses of this study.
11. Rate the quality of this study on a scale from 1 to 10 with 1 being the very worst quality to 10 being the very best quality.

1 2 3 4 5 6 7 8 9 10
12. After reading this abstract, would you recommend nortriptyline for migraine prophylaxis?

a. Yes
b. No

Abstract H
Objective: To evaluate the clinical efficacy of a standardized special root extract from the plantPetasites hybridus (butterbur) as

a preventive therapy for migraine.
Methods: This is a three-arm, parallel-group, randomized trial comparing Petasites extract 75 mg bid, Petasites extract 50

mg bid, or placebo bid in 245 patients with migraine. Eligible patients met International Headache Society criteria for
migraine, were ages 18 to 65, and had at least two to six attacks per month over the preceding 3 months. The main outcome
measure was the decrease in migraine attack frequency per month calculated as a percentage change from baseline over a 4-
month treatment period.
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Results: Over 4 months of treatment, in the per-protocol analysis, migraine attack frequency was reduced by 48% for Petasites
extract 75 mg bid (p5.0012 vs. placebo), 36% for Petasites extract 50 mg bid (p5.127 vs placebo) and 26% for the placebo group.
The proportion of patients with a.50% reduction in attack frequency after 4 months was 68% for patients in the Petasites extract 75
mg arm and 49% for the placebo arm (p,.05). Results were also significant in favor ofPetasites 75mg at 1, 2, and 3months based on
this endpoint. The most frequently reported adverse reactions considered possibly related to treatment were mild gastrointestinal
events, predominantly burping.

Conclusions:Petasites extract 75mgbid ismore effective than placebo and iswell tolerated as a preventive therapy formigraine.
Petasites 50 mg PO bid was not signicantly more effective than placebo on the primary study endpoints.

13. List two strengths of this study.
14. List two weaknesses of this study.
15. Rate the quality of this study on a scale from 1 to 10 with 1 being the very worst quality to 10 being the very best quality.

1 2 3 4 5 6 7 8 9 10
16. After reading this abstract, would you recommend butterbur for migraine prophylaxis?

a. Yes
b. No

17. Rank the abstracts (E, F, G, and H) in order of quality with 1 as the best quality study and 4 being the worst quality study.
1. ______
2. ______
3. ______
4. ______

18. Two the abstracts above are taken word-for-word (true) out of their respective journals, while two are manipulated in
some way (false). List the two you think are true and the two you think are false.
True _________
False_________
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