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A B S T R A C T

Objective: Drug efficacy can be measured by composite scores, which consist of two or more symptoms or
other clinical components of a disease. We evaluated how individuals interpret composite scores in
direct-to-consumer (DTC) prescription drug advertising.
Methods: We conducted an experimental study of seasonal allergy sufferers (n = 1967) who viewed a
fictitious print DTC ad that varied by the type of information featured (general indication, list of
symptoms, or definition of composite scores) and the presence or absence of an educational intervention
about composite scores. We measured composite score recognition and comprehension, and perceived
drug efficacy and risk.
Results: Ads that featured either (1) the composite score definition alone or (2) the list of symptoms or
general indication information along with the educational intervention improved composite score
comprehension. Ads that included the composite score definition or the educational intervention led to
lower confidence in the drug’s benefits. The composite score definition improved composite score
recognition and lowered drug risk perceptions.
Conclusion: Adding composite score information to DTC print ads may improve individuals’
comprehension of composite scores and affect their perceptions of the drug.
Practice implications: Providing composite score information may lead to more informed patient-provider
prescription drug decisions.
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1. Introduction

Consumers in the United States spent $320 billion on
prescription drugs in 2011 [1], and spending is projected to
increase [2]. Pharmaceutical companies frequently use direct-to-
consumer (DTC) advertising to market their products to consumers
[3]. In fact, 37% of the pharmaceutical industry’s drug promotion
dollars were spent on DTC advertising in 2011 [1]. DTC advertising
has the potential to educate consumers about prescription drugs
and contribute to informed decision-making [4–6]. However, it
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also has the potential to confuse consumers, leading them to
overestimate drug benefits and underestimate drug risks [7–10].

The U.S. Food and Drug Administration (FDA) regulates DTC
advertising practices [11]. For drugs to be approved, pharmaceuti-
cal companies must objectively demonstrate to FDA “substantial
evidence” for the efficacy of their drugs, typically through two
well-controlled clinical trials [12,13]. In some cases, drug efficacy
can be measured by a single endpoint, such as high blood pressure
[14]. Often, however, efficacy is measured by multiple endpoints
that are sometimes combined into an overall score called a
composite score, or a composite endpoint [15,16]. For example,
nasal congestion is measured by examining individual symptoms
such as runny nose, itchiness, and sneezing. While each symptom
is measured on its own, an overall – or composite – score is
computed from the individual symptom measurements. If a drug
has a significantly better composite score than its comparison (i.e.,
treatment group vs. comparison group) with regard to the
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Table 1
Summary of demographic characteristics of completed participants (n = 1967).

Characteristic n (%)

Reported seasonal allergies 1967 (100%)

Sex
Male 726 (36.9%)
Female 1241 (63.1%)

Age
18–24 83 (4.2%)
25–34 232 (11.8%)
35–44 256 (13%)
45–54 426 (21.7%)
55–64 514 (26.1%)
65–74 333 (16.9%)
75+ 123 (6.3%)

Race/ethnicity
White 1705 (86.7%)
Black 127 (6.5%)
Other 134 (6.8%)

Ethnicity
Hispanic or Latino 184 (9.4%)
Non-Hispanic 1783 (90.6%)

Education
Less than high school diploma 47 (2.4%)
High school diploma or equivalent 481 (24.5%)
Some college 625 (31.8%)
Bachelor’s degree or higher 814 (41.4%)

Household income
Less than $20,000 232 (11.8%)
$20,000–29,999 168 (8.5%)
$30,000–39,999 184 (9.4%)
$40,000–49,999 195 (9.9%)
$50,000–74,999 390 (19.8%)
$75,000–99,999 339 (17.2%)
$100,000+ 459 (23.3%)

Note: demographic data are unweighted. Percentages are based on non-missing
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treatment of nasal congestion, it can be marketed for that health
condition. However, it is possible for a drug to have a significantly
better composite score even if it did not have a significantly better
score on a particular symptom (e.g., runny nose). While scientists
and medical professionals have had training to understand the
difference between composite score endpoints and single end-
points, it is unclear whether consumers understand the difference.

There is a dearth of research examining consumers’ under-
standing of composite scores in DTC ads; thus, O’Donoghue et al.
[17] conducted a focus group study to explore how consumers
react to DTC advertisements that present efficacy claims based on
composite scores. Most participants had difficulty correctly
interpreting efficacy information based on composite scores. After
the focus group moderator explained the meaning of composite
scores, some participants revised their opinion of the drug’s
efficacy and reported that the efficacy information was “much less
convincing,” often because it was unclear whether the drug would
work for a particular symptom. As a result, some participants said
they would want a drug ad to include information on the drug’s
efficacy for each component of the composite score. However,
others felt that the ads already provided enough information and
that adding more statistical details would make the ads more
complicated, thus decreasing the likelihood that consumers would
read them. The moderator used a decathlon as an example of a
composite score and found that it resonated with participants.
These focus group findings suggest that it may be worthwhile to
examine further how including increasingly detailed information
affects consumers’ recognition that a drug’s effectiveness is based
on a composite score, comprehension of the concept of composite
scores, and perceptions of a drug’s efficacy and risk.

Given the paucity of research on consumer understanding of
composite scores and how to best present this information in DTC
advertisements, the overarching goal of the current research was
to examine how DTC advertisements can effectively deliver
composite endpoint efficacy information to maximize consumer
comprehension and informed decision-making. The purpose of our
study was to evaluate experimentally how consumers interpret
and respond to DTC prescription drug advertising that includes
efficacy information based on composite scores. We examined the
effects of exposure to DTC advertisements that varied on

� the type of information that was presented (general indication
information, a list of symptoms, or a definition of composite
scores) and

� whether the information was accompanied by a brief education-
al intervention on composite scores.

We selected our manipulations of information type based on
the way DTC ads conveyed this information at the time of the study.
Most ads contained only a general indication statement, whereas
some contained a list of components of composite scores, such as
the symptoms of major depression. We contrasted these two
conditions with a new condition we did not see in any DTC ads. In
this condition we explicitly mentioned and defined composite
scores. The brief educational intervention used the decathlon
example from the focus groups to provide a transfer of the
information to a real-life situation.

The following questions guided our analysis: do participants
who experience an educational intervention differ on outcomes
from participants who do not experience the educational
intervention? Do participants who view the composite score
definition differ on outcomes from participants who view the list of
symptoms or general indication information? Is there an interac-
tion effect between viewing the educational intervention and the
type of information on the outcomes?
2. Methods

2.1. Sample

The study’s sampling frame used GfK’s (formerly Knowledge
Networks) Internet panel, which is designed to be nationally
representative and have fewer biases than opt-in Internet panels
[18,19]. Adults who self-reported on GfK’s profile panel survey that
they had seasonal allergies were recruited through e-mail
invitations sent to a random sample of this subset of panel
members. Reminder invitations and a telephone reminder call
were used to convert nonresponders. When panelists were still
unresponsive, additional panelists were randomly sampled to
replace the nonresponders. The final sample included 1967
participants. See Table 1 for demographic information.

2.2. Design

The study tested six manipulations of a fictitious drug ad. The
experiment used a 3 (type of ad information: general indication,
list of symptoms, or composite score definition) � 2 (educational
intervention in ad: present or absent) between-subjects design.
data. One participant refused to answer items about race or ethnicity.



Fig. 1. Sample fictitious drug print advertisement for the composite score definition � education-absent condition.
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2.3. Print stimuli

A realistic print ad for a fictitious seasonal allergy prescription
drug, Trinase, was created for this experiment (see Fig. 1). The text
of the ad was manipulated based on the type of information and
the presence or absence of an educational intervention (see
Table 2).

2.4. Procedure

All invited participants were randomly assigned to one of six
experimental conditions. Participants could navigate back and
forth between the pages of the ad without time limitations. After
viewing the ads, participants completed a brief questionnaire that
had been cognitively tested and pretested. Participants received
points for participating in the study, which could later be
exchanged for vouchers and gifts at a partner network. This study
was approved by FDA’s Research Involving Human Subjects
Committee and RTI’s Institutional Review Board.

2.5. Outcome measures

No prior measures of composite score understanding existed, so
we drafted the questionnaire items based on our insights from the
focus groups, cognitively tested them with 9 individuals who self-
reported having seasonal allergies, and revised them based on
testing results. We also were interested in the effects of the ads on
the informed decision-making process, so we measured percep-
tions of drug efficacy and risk by adapting and fine-tuning
questionnaire items that have been used in prior studies testing the
effects of DTC ads [20–22].

Composite score recognitionwas measured with one “true” or
“false” item that measured recognition of drug effectiveness as a
basis for composite scores: “The ad stated that Trinase’s



Table 2
Experimental conditions and stimuli manipulations.

Condition General indication List of symptoms Composite score definition

Education
absent

Trinase treats and helps prevent seasonal nasal
allergy symptoms

Trinase treats and helps prevent seasonal nasal
allergy symptoms: congestion, runny nose, nasal
stuffiness, nasal itching, and sneezing

Trinase treats and helps prevent seasonal nasal
allergy symptoms. Trinase’s effectiveness is based
on a composite score. A composite score is a
single measure of how well a drug works based on
a combination of symptoms. Trinase may not be
as effective in addressing each symptom
individually

Education
presenta

Trinase’s effectiveness is based on a composite
score. A composite score is like a decathlon. In
that event, athletes compete in 10 events, such as
the long jump, the shot put, and the 50-yard dash.
An athlete may not win all events, but if he or she
wins some and performs well enough in others,
he or she may be the winner based on a
combination of scores for each event

Trinase’s effectiveness is based on a composite
score. A composite score is like a decathlon. In
that event, athletes compete in 10 events, such as
the long jump, the shot put, and the 50-yard dash.
An athlete may not win all events, but if he or she
wins some and performs well enough in others,
he or she may be the winner based on a
combination of scores for each event

Trinase’s effectiveness is based on a composite
score. A composite score is like a decathlon. In
that event, athletes compete in 10 events, such as
the long jump, the shot put, and the 50-yard dash.
An athlete may not win all events, but if he or she
wins some and performs well enough in others,
he or she may be the winner based on a
combination of scores for each event

a Education-present cells include text from the corresponding cell above as well. For example, general indication x education-present also includes “Trinase treats and helps
prevent seasonal nasal allergy symptoms.”

Table 3
Distributions of outcome variables (n = 1967).

Outcome n (%) or mean (SD)

Correct composite score recognitiona 1584 (80.5%)

Correct composite score comprehension
Symptoms 1334 (68.8%)
Example 1763 (92.0%)
Measurementa 676 (34.4%)
Meaninga 593 (30.2%)

Perceived efficacy
Likelihood of benefit (1–6 scale) 4.25 (0.91)
Magnitude of benefit (1–6 scale) 4.56 (0.95)
Confidence in drug benefits (1–5 scale) 3.10 (0.87)

Perceived risk
Likelihood of risk (0–100 scale) 39.02 (23.53)
Magnitude of risk (1–6 scale) 3.91 (1.28)

Note: data are unweighted. Percentages are based on non-missing data.
a Participants who did not answer these items were considered to have an

incorrect response.
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effectiveness is based on a composite score.” The item was coded as
correct or incorrect based on what information had been present in
the stimuli participants had viewed, depending on their assigned
experimental condition.

Composite score comprehensionwas measured with four sepa-
rate items. The first item measured composite score comprehen-
sion pertaining to symptoms: “Trinase prevents some but not all
seasonal allergy symptoms.” Responding “true” (vs. “false”)
indicated correct comprehension. The second item presented
three examples and asked participants to select the one that
correctly depicted a composite score. Two additional items
measured comprehension of composite score measurement and
comprehension of composite score meaning. Respectively, items
evaluating these measures asked participants to provide open-
ended responses about how scientists measure the effectiveness of
Trinase and what “composite score” means as related to
prescription drugs. These responses were coded to indicate correct
vs. incorrect comprehension.

Perceived efficacywas measured with six items. The first item
assessed likelihood of benefit (“In your opinion, if 100 people take
Trinase, for how many will the drug work?”), where participants
chose among six options: 0 people, 20 people, 40 people, 60
people, 80 people, and 100 people. Responses were recorded so
that 1 = 0 people through 6 = 100 people. The second item assessed
the magnitude of benefit (“In your opinion, if Trinase did help a
person’s seasonal allergies, how much would it help?”) on a scale
from 1 (would help allergies a little) to 6 (would help allergies a
lot). Further, confidence in drug benefits was measured by
combining four items that asked participants to indicate how
confident they were that Trinase relieves (1) all seasonal allergy
symptoms, (2) congestion, (3) runny nose, and (4) nasal itching on
a 5-point scale from 1 (not at all confident) to 5 (extremely
confident). The items formed a reliable scale (Cronbach’s alpha =
0.86).

Perceived riskwas measured with two items. One assessed
likelihood of risk using a visual scale: “In your opinion, if 100
people take Trinase, what percentage of them will have side
effects?” Participants used a slide ruler to choose a percentage
between 0 and 100. The second item assessed the magnitude of risk
on a 1 (not at all serious) to 6 (very serious) scale: “In your opinion, if
Trinase did cause side effects, how serious would they be?”

2.6. Analysis

Analyses were performed on weighted data using SUDAAN 11.0
and the survey procedures in SAS 9.3. Statistical weighting
procedures were used to adjust for sampling and survey errors
including nonresponse, noncoverage, and under representation of
minorities.

For dichotomous outcomes we used logistic regression, running
four models for each outcome. Model 1 included type of
information as a predictor with composite score definition as a
reference category and the educational intervention as a predictor
using the education-absent condition as the reference category.
Model 2 added the interaction of these two variables. Models 3 and
4 matched the first two models but used the list-of-symptoms
condition as the reference category. Significance was defined as
p < 0.05. We used a Holm-modified Bonferroni adjustment to
control for experiment-wise error rates across groups of interac-
tion contrasts [23]. If interaction coefficients were not significant
using this adjustment, we focused on results from models without
the interactions. For significant interactions, interpretations and
application of the Bonferroni–Holm adjustment to simple main
effect contrasts rely on methods from Jaccard [24,25]. For ordinal
outcome items, we ran a series of ANOVA’s with type of
information, educational intervention, and an interaction term
as the independent variables. We conducted planned comparisons
when necessary and applied Bonferroni-adjusted significance
levels in these analyses (i.e., p < 0.017 [0.05/3 comparisons] for
main effects of type of information, and p < 0.003 [0.05/15
comparisons] for interactions of type of information and educa-
tional intervention).
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3. Results

3.1. Composite score recognition

Table 3 presents distributions of the outcome variables. Results
showed that for type of information, the odds of correctly
recognizing that the ad stated that the advertised drug’s
effectiveness was based on a composite score were higher for
those in the composite-score-definition condition than in the list-
of-symptoms condition (list of symptoms vs. composite score
definition: OR = 0.69, 95% CI: 0.49, 0.99, p = 0.04). However, the
odds of correctly recognizing that the ad stated that the advertised
drug’s effectiveness was based on a composite score did not
significantly differ between the composite-score-definition con-
dition and the general indication condition. The educational
intervention did not affect composite score recognition. The
interaction of educational intervention and type of information on
composite score recognition was not significant.

3.2. Composite score comprehension

For type of information, the odds of exhibiting composite score
comprehension pertaining to symptoms were higher for those in
the composite-score-definition condition than in the general
indication condition (general indication vs. composite score
definition: OR = 0.67, 95% CI: 0.50, 0.91, p = 0.01). However, there
were no differences in comprehension of symptoms between the
composite score definition and the list-of-symptoms conditions.
Also, type of information did not affect comprehension of the
composite score example. The educational intervention did not
significantly affect composite score comprehension pertaining to
symptoms or comprehension of the composite score example.

We observed effects of type of information on comprehension
of composite score measurement (general indication vs. composite
score definition: OR = 0.56, 95% CI: 0.41, 0.77, p < 0.001; list of
symptoms vs. composite score definition: OR = 0.54, 95% CI: 0.39,
0.74,p < 0.001). However, these effects were conditional on
educational intervention. Additionally, the educational interven-
tion had an effect on composite score measurement (education-
present vs. education-absent: OR = 2.62, 95% CI: 2.02, 3.39,
p < 0.001), but this effect was contingent on type of information.
We observed no main effects of type of information on
comprehension of composite score meaning, although the
educational intervention did impact comprehension of composite
score meaning (education-present vs. education-absent: OR = 1.97,
95% CI: 1.53, 2.54, p < 0.001). Again, this effect was contingent on
type of information.

The interactions of educational intervention and type of
information significantly predicted two comprehension outcomes:
composite score measurement and comprehension of composite
Table 4
Simple main effect contrasts of education intervention and type of information on com

Block Comparison groups 

1 Education present vs. education absent for the composite score defi
Education present vs. education absent for the list-of-symptoms gro
Education present vs. education absent for the general indication gr

2 General indication vs. composite score definition for the education-
List of symptoms vs. composite score definition for the education-a
General indication vs. list of symptoms for the education-absent gr

3 General indication vs. composite score definition for the education-
List of symptoms vs. composite score definition for the education-p
General indication vs. list of symptoms for the education-present g

a Statistically significant using the Holm-modified Bonferroni adjustment. Each block
score meaning. Specifically, the interactions of educational
intervention � general indication and educational intervention �
list of symptoms were significant in the model predicting
comprehension of composite score measurement. The odds ratios
for these interactions were 3.42 (95% CI: 1.79, 6.53, p < 0.001) and
3.03 (95% CI: 1.58, 5.83, p = 0.001), respectively. Table 4 presents
the simple main effects of type of information and educational
intervention in the model predicting comprehension of composite
score measurement. As shown in Block 1 of the table, among those
exposed to the list-of-symptoms or the general indication
conditions, the odds of comprehending composite score measure-
ment were higher if the educational intervention was present than
if it was absent. However, the educational intervention did not
affect this comprehension outcome among those assigned to the
composite-score-definition condition. Block 2 shows that without
the educational intervention, seeing the composite score definition
yielded higher odds of comprehension than did seeing the general
indication or list of symptoms.

In the model predicting comprehension of composite score
meaning, the interaction of educational intervention � list of
symptoms was significant (OR = 2.24, 95% CI: 1.20, 4.16, p = 0.01).
Table 5 presents the simple main effects of type of information and
educational intervention in the model predicting comprehension
of composite score meaning. Results are similar to those seen for
comprehension of composite score measurement. The educational
intervention mattered for comprehending composite score mean-
ing when the composite score definition was not available (Block
1), and the composite score definition mattered for this outcome if
the educational intervention was not available (Block 2).

3.3. Perceived efficacy

The type of information and educational intervention did not
have an effect on perceived efficacy likelihood or perceived efficacy
magnitude. However, there were main effects of type of informa-
tion (F(2, 1951) = 30.92,p < 0.001) and educational intervention (F
(1, 1951) = 6.03,p = 0.01) on confidence in drug benefits. Partic-
ipants who saw the composite score definition (M = 2.91, SE = 0.04)
reported significantly less confidence in the drug’s benefits than
participants in the general indication (M = 3.12, SE = 0.04) and list-
of-symptoms conditions (M = 3.39, SE = 0.05). In addition, partic-
ipants who saw the educational intervention (M = 3.08, SE = 0.04)
had less confidence in the drug’s benefits than participants who
did not see the educational intervention (M = 3.20, SE = 0.04).

None of the interactions were significant.

3.4. Perceived risk

The type of information and the educational intervention did
not have an effect on perceived risk likelihood. The type of
prehension of composite score measurement.

Odds ratio 95% CI p Value

nition group 1.28 0.85 1.92 0.23
up 3.88 2.33 6.48 <.001a

oup 4.38 2.65 7.24 <.001a

absent group 0.28 0.17 0.47 <.001a

bsent group 0.29 0.17 0.49 <.001a

oup 0.97 0.53 1.78 0.92

present group 0.97 0.65 1.44 0.86
resent group 0.88 0.59 1.33 0.55
roup 1.09 0.75 1.60 0.65

 represents a separate family of contrasts to which we applied this adjustment.



Table 5
Simple main effect contrasts of education intervention and type of information on comprehension of composite score meaning.

Block Comparison groups Odds ratio 95% CI p Value

1 Education present vs. education absent for the composite score definition group 1.32 0.86 2.02 0.20
Education present vs. education absent for the list-of-symptoms group 2.95 1.88 4.64 <.001a

Education present vs. education absent for the general indication group 2.05 1.30 3.24 0.002a

2 General indication vs. composite score definition for the education absent group 0.68 0.42 1.10 0.11
List of symptoms vs. composite score definition for the education absent group 0.56 0.35 0.88 0.01a

General indication vs. list of symptoms for the education absent group 1.23 0.74 2.04 0.43

3 General indication vs. composite score definition for the education present group 1.06 0.71 1.59 0.78
List of symptoms vs. composite score definition for the education present group 1.24 0.82 1.88 0.30
General indication vs. list of symptoms for the education present group 0.85 0.58 1.26 0.43

a Statistically significant using the Holm-modified Bonferroni adjustment. Each block represents a separate family of contrasts to which we applied this adjustment.
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information did have a main effect on perceived risk magnitude (F
(2, 1952) = 3.60, p = 0.03). Post-hoc comparisons indicated that
perceived risk magnitude scores were significantly lower in the
composite-score-definition condition (M = 3.76, SE = 0.06) than in
the general indication condition (M = 3.99, SE = 0.06); there were
no significant differences in this outcome between the list-of-
symptoms condition and the other types of information con-
ditions.

Although there was no main effect for the educational
intervention, the type of information and educational intervention
had a significant interactive effect on perceived risk magnitude (F
(2, 1952) = 3.23, p = 0.04). The significant interaction appeared to be
driven by two sets of comparisons: First, perceived risk magnitude
was significantly lower in the composite score definition educa-
tion-present condition (M = 3.71, SE = 0.09) than in the general
indication education-absent condition (M = 4.18, SE = 0.10). Second,
perceived risk magnitude was significantly lower in the general
indication education-present condition (M = 3.81, SE = 0.07) than in
the general indication education-absent condition (M = 4.18, SE =
0.10).

4. Discussion and conclusion

4.1. Discussion

To test which combinations maximize consumer comprehen-
sion and informed decision-making, this experimental study
examined how individuals interpret and respond to mock DTC
prescription drug ads that varied their presentation of composite
endpoint efficacy information. Ads varied by the type of informa-
tion featured (general indication information, a list of symptoms,
or a definition of composite scores) and whether the information
was accompanied by an educational intervention to teach
consumers about composite scores. The overall pattern of findings
from the study suggests that either presenting information
accompanied by a composite score definition or providing an
educational intervention improves composite score comprehen-
sion, but there was no additional value of including both.

The educational intervention improved composite score
comprehension onlywhen it was paired with the list-of-symptoms
or the general indication condition. However, when paired with
the composite-score-definition condition, the educational inter-
vention did not improve composite score comprehension. This
finding is not surprising because the ad featuring the combination
of the composite score definition with the educational intervention
contained a lot of information to read and process and may have
required too much cognitive effort [26]. The overall pattern of
findings suggested that the composite-score-definition condition
was the most effective type of information at improving both
recognition that the ad stated that the advertised drug’s
effectiveness was based on a composite score and composite
score comprehension.

Accurate perceptions of risk and efficacy are central to making
informed decisions about prescription drugs. Yet, some research
has found that DTC ads can lead consumers to overestimate drug
benefits and underestimate drug risks [7–10]. We found that
participants in the composite-score-definition condition had
lower perceptions of the magnitude of the drug risk than
participants in the general indication condition but not the list-
of-symptoms condition. However, participants in the composite-
score-definition condition also had less confidence in the drug’s
benefits than participants in the general indication and list-of-
symptoms conditions. Similarly, participants who saw the
educational intervention had less confidence in the drug’s benefits,
and participants in the composite-score-definition and general
indication conditions who saw the educational intervention had
lower perceptions of the magnitude of the drug risk, than
participants who did not see the educational intervention. This
finding suggests that the composite score efficacy information in
these ads may have helped participants overcome drug efficacy,
but not drug risk, misperceptions frequently found in response to
DTC ads [7–10]. The finding is not surprising given that the
composite score efficacy information in these ads focuses on drug
efficacy, not drug risk. Further there was direct correspondence
between the information conveyed (particularly in the composite-
score-definition condition) and the way that confidence in the
drug’s benefits was measured. Specifically, the composite-score-
definition condition was the only condition that informed
participants that the drug “may not be as effective in addressing
each symptom individually,” and confidence was measured by
asking participants how confident they were about the drug’s
ability to relieve (1) all seasonal allergy symptoms, (2) congestion,
(3) runny nose, and (4) nasal itching. Because participants had just
read that the drug may not be effective for individual symptoms, it
only makes sense that they would respond that they had less
confidence in the three items that measured individual symptoms.

This study had some methodological limitations. First, we
presented the ads online to members of an Internet panel. As such,
although they could view it as long as they wished once,
participants only saw the ad once, rather than having the
opportunity to return to the ad for additional viewing as they
could in the real world. Also, we examined only print ads that
display a static message because this was a foundational study, the
first of its kind exploring composite score comprehension.
However, because DTC ads are displayed through a range of
popular media such as magazines, newspapers, Internet, social
media, and television, future studies should investigate media
differences to determine whether the findings generalize to these
different media.
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In addition, accurately measuring the complex concept of
composite score comprehension was challenging. We measured
comprehension using two closed-ended questions and two open-
ended items. The majority of participants provided correct
responses to the closed-ended items; in particular, the closed-
ended item that asked participants to identify the example of a
composite score from a list had little variability. In contrast, the
majority of participants provided responses to the open-ended
items that indicated incorrect comprehension. It appeared to be
especially difficult for participants to define the term “composite
score” (e.g., responding “don’t know” or providing irrelevant
responses). Because the open-ended items were hard for
participants, their responses yielded little information that could
be used to develop additional response options for future closed-
ended items. Further development and testing is needed to identify
the best way to measure composite score comprehension.

4.2. Conclusion

Drug efficacy is often measured by multiple endpoints that are
then combined into an overall composite score [15,16]. Yet, DTC ads
rarely highlight the fact that their benefits are the combination of
endpoints that may not all show promising effects. This is the first
study to examine whether consumers notice composite scores in
DTC ads and whether they understand how composite scores are
used for measuring drug efficacy. We tested three different ways of
presenting the information that arises from a composite score and
an educational intervention to explain the concept of a composite
score. Of the six combined presentation styles that we examined,
two options are worthy of further consideration. One option is to
present the definition of composite scores (composite-score-
definition condition) alone. The other option is to include the drug
indication or the list of symptoms treated along with an
explanation of composite scores (i.e., list-of-symptoms or general
indication condition along with an educational intervention using
a description similar to the decathlon example, as seen in Table 2).
These recommendations are consistent with the literature that
suggests limiting the amount of information presented in order to
facilitate comprehension [27,28]; these presentations of composite
score information provide succinct yet sufficient explanations of
the concept. Given that there were no robust findings suggesting
that any one combination of information was superior to the
others, it would be important to test these recommendations
further before implementing policy changes based on these
findings.

4.3. Practice implications

Effectively delivering composite score information may help
patients understand drug efficacy information based on composite
scores, which may ultimately lead to patients making more
informed decisions. We are unaware of any DTC ads that
acknowledge when advertised benefits result from a combination
of endpoints, perhaps as a result of consumers’ general lack of
familiarity with this concept. In order to explore whether this
information would benefit consumers, appropriate measurement
issues need to be addressed. Future research should focus on
developing an accurate way to measure composite score compre-
hension. Additional work should be done to test the effect of
different ways of presenting composite score information on print
ads using the two suggested options mentioned above along with
other similar conditions, as well as with different modes of media.
Future research will need to be directed toward specifying the
importance of including an example of a composite score: the
primary difference between the two options recommended here is
that the list-of-symptoms or general indication condition
combined with the educational intervention provides an everyday
example of composite scores, while the composite-score-defini-
tion condition alone does not. Additional research might also
explore insights into the process of understanding composite
scores and their relations to drug efficacy and risk. For instance, by
conducting cognitive interviews employing “think aloud” techni-
ques and probing questions after participants have viewed ads
with different ways of presenting composite score information,
researchers would be able to gain insight into how patients figure
out the connection between composite score information and the
advertised drug’s efficacy and risk.
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