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Abstract

saw the version without additional context.
comprehension.

before practice implications can be determined.

Objective: To determine how additional explanatory text (context) about drug side effects in a patient medication
information handout affected comprehension and perceptions of risk and efficacy.

Methods: We conducted an online experiment with a national sample of 1,119 U.S. adults with rheumatoid arthritis
and related conditions, sampled through random-digit dialing, address-based sampling, and online ads. We rand-
omized participants to receive one of several versions of a patient information handout for a fictitious drug, either
with or without additional context, then measured comprehension and other outcomes.

Results: Additional qualitative context about warnings and side effects resulted in lower comprehension of side
effect information, but not information about uses of the drug or warnings. The effect of additional context on risk
perceptions depended on whether the medication handout was delivered online or through the mail. Those who
received a hardcopy of the handout with additional context had higher perceived risk of side effects than those who

Conclusion: More clarifying information is not always better and may lead to cognitive overload, inhibiting
Practice implications: Additional research should further explore effects of context in online vs. hard-copy formats

Keywords: Patient medication information, Context, Risk comprehension

Introduction and background

Americans currently take more prescription drugs than
ever before, with 55 percent taking at least one drug.
Those taking prescription drugs use on average four
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different medications [1]. Patients report learning about
their prescribed drugs from the pharmacy materials that
accompany them [2, 3]. Given this, it is critical that the
pharmacy materials the patients receive have clear and
understandable information about the uses and risks of
the medications they take.

To ensure that consumers have the information nec-
essary to make informed decisions about whether
to use prescription drugs and how to do so appropri-
ately, the FDA has mandated use of Medication Guides
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[4—6] for certain drugs that pose “a serious and signifi-
cant public health risk” [4] Medication Guides (Med-
Guides) are developed by the pharmaceutical company
that manufactures the drug, but must be approved by
the FDA. These handouts contain information about
uses and risks so that patients can make informed deci-
sions on whether and how to use the drug and how to
minimize the risk of adverse drug events. In addition
to MedGuides and PPIs, most pharmacies distribute
patient information with all prescriptions dispersed [7],
but their formats vary dramatically. Identifying param-
eters that improve patients’ use of this patient medica-
tion information (PMI) involves examining the effects
of variations of information presentation.

In order for PMI to be most useful for patients, best
practices need to be developed for enhancing the
comprehension of presented information. In line with
learning theory suggested by Pan [8], adding contextual
information may help readers remember information.
This theory has been applied in studies on education,
specific to helping students learn vocabulary [9]. In
one experimental study of prescription drug informa-
tion, researchers found that those who were provided
with more information on drug risks were better able to
understand drug side effects than those not given this
contextual information [10].

However, some other studies on this topic have had
mixed results [11]. In fact, some studies have concluded
that adding more information can be detrimental to
comprehension performance [12, 13]. In an experimen-
tal study of cognition, Engelhardt et al. [14] found that
overdescribing an object, such as a square was associ-
ated with processing impairments. Some findings in
the health and medical contexts also show that provid-
ing readers with additional information can result in
cognitive overload or inhibit comprehension or recall
[15]. Freer and colleagues [16] found that parents with
a child in the neonatal intensive care unit participating
in a research study had better understanding of study
procedures when provided with simplified text than
those who received a more detailed leaflet. Given these
contradictory findings from previous literature and the
limited literature on this topic in general, the purpose
of this analysis is to examine the following research
question: Does addition of qualitative contextual infor-
mation about the risks of a drug enhance or lessen
comprehension and ability to apply information? Spe-
cifically, we propose the following hypotheses:

H1: Participants who review PMI handouts with and
without additional qualitative contextual information
about drug warnings and side effects will demonstrate
different levels of comprehension of drug risk informa-
tion and application ability.
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Little is known about the impact of including contex-
tual information on patients’ perceptions of drug risk and
benefit. Rothman and Kiviniemi [17] theorized that peo-
ple will consider the antecedents and consequences of
their health problems when provided with contextualized
information, which may change their health risk percep-
tions. Keown and colleagues [10] also found that those
who received more detailed descriptions of drug risks
rated the seriousness of the risks as lower than those who
did not receive the additional information on drug risks.

Although Keown and colleagues found that adding
contextual information on drug risk reduced patient’s
perceived risk, other research suggests that the addi-
tion of such information could have the opposite effect.
According to risk communication research, perceived
threat heightens when a health risk appears serious and
likely to happen [18]. Thus, messages containing addi-
tional context about the severity of a drug’s risks may
magnify the severity, and subsequently lead to greater
risk perceptions. As such, we predict the following:

H2: Those who review PMI handouts with additional
qualitative contextual information about drug warnings
and side effects will perceive greater drug safety risks
related to the drug.

Previous research on direct-to-consumer advertis-
ing suggests that risk and efficacy perceptions have an
inverse relationship, i.e., increasing a person’s percep-
tions of drug efficacy reduces perceptions of risk [19-24].
Consequently, if adding contextual information about a
drug’s risk increases risk perceptions, it may also reduce
the perceived effectiveness of the drug.

H3: Those who review PMI handouts with additional
qualitative contextual information about drug warnings
and side effects will perceive lower efficacy related to the
drug.

Various content and formatting decisions are often
tested in isolation. For example, some previous research
examined the readability level of patient information
distributed with numerous types of prescription medi-
cations [25-27], whereas other research explored strate-
gies such as grouping text together in chunks to improve
its organization. Whether certain strategies interact to
either improve or inhibit patient retention and compre-
hension is unclear. In previous analyses from this study,
we found that two alternate one-page formats improved
comprehension compared to a more standard medica-
tion guide [28]. However, those analyses did not exam-
ine the impact of context in the alternate formats, nor
did they look for any interaction effects between context
and format. Therefore, in addition to exploring the direct
effect of contextual information on patient comprehen-
sion and risk and efficacy perceptions, this analysis will
also explore whether various formats or varied modes
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of information delivery—print vs. online—moderate the
effect of context on the key outcomes.

H4: Format will moderate the effect of context on key
outcomes.

H5: Mode of delivery will moderate the effect of con-
text on key outcomes.

The goal of this analysis is to experimentally test
patient medication handouts that have been strategically
enhanced to improve patient comprehension and under-
standing of risks and perceptions of efficacy. Specifically,
this study focuses on the impact of adding contextual
information to explain the side effects and warnings for
the drug and explores whether such information is mod-
erated by various formatting styles and modes of delivery.
The results of this study will provide FDA with informa-
tion about the usefulness of alternate formats for patient
information handouts.

Methods

The stimulus for this study was designed around a ficti-
tious drug, “Rheutopia,” which was modeled after an
existing injectable indicated for the treatment of rheu-
matoid arthritis, ankylosing spondylitis and plaque pso-
riasis. Rheumatoid arthritis impacts approximately 2% of
the U.S. adult population [29]. It is approximately twice
as common in women as men and affects some groups
disproportionately, such as Pima Native Americans,
in which rates are as much as 10 times higher than for
other groups [30, 31]. Plaque psoriasis and ankylosing
spondylitis are less prevalent but can be treated with the
same medications, and thus were included in the study.
The procedures for this study have been described in two
earlier publications [28, 32]. Briefly, we randomized par-
ticipants to receive an information sheet either online or
on hardcopy through the mail and then used an online
survey to interview patients who were 18 years of age or
older with self-reported rheumatoid arthritis, ankylos-
ing spondylitis, or plaque psoriasis identified via GfK
Custom Research’s KnowledgePanel and a partner panel
to test five different versions of a handout for a fictitious
drug. Two of the five versions had additional context
information. Specifically, the “context versions” provided
additional explanatory information about the drug’s
side effects and warnings, whereas the no context ver-
sion did not include the explanatory information. The
context information we added was limited to qualitative
descriptions about why it was important to look for spe-
cific symptoms or to tell your doctor about certain side
effects. For example, the no-context version included a
statement, “Call your doctor right away if you develop
chills, swollen lymph nodes, night sweats, fever or weight
loss” The context version included the additional sen-
tence to explain why these symptoms were important to
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note: “You may have a higher chance of getting lymph
node cancer” Additional context did not include any inci-
dence rates or risk likelihood information. A fifth group,
the control group, received a 4-page Medication guide.
Since that version was not relevant for the context com-
parison, the control group is excluded from the analy-
ses described here. The study handouts can be found in
Additional file 1: Appendix S1 with additional context
information highlighted in yellow.

In addition, all handouts included one of two format
variations: Bubbles or over-the-counter (OTC). The Bub-
bles version has text formatted into rounded boxes (i.e.,
bubbles) and organized as two vertical columns on the
page. The OTC format has information organized into
boxes that run the full width of the page, analogous to
the OTC label format approved by FDA and currently in
use (nonprescription drug product labeling requirement,
1999). Thus, we used four versions of the handout in this
analysis: (1) Context Bubbles, (2) Context OTC, (3) No
Context Bubbles, and (4) No Context OTC. A visual
depiction of the study design has been published else-
where [28].

Measures

After reading the handouts, participants responded to
the online survey questions about their self-reported
preferences (e.g., ease of understanding, clarity of infor-
mation), their confidence in the ability to understand
the information in the handout, and their perceived risk
and efficacy of the fictitious drug for others. Participants
also answered objective measures of comprehension and
application. The comprehension measure was a com-
posite of three subscales: (a) side effects and risks; (b)
benefits and uses; and (c) topics to discuss with a doctor
before taking Rheutopia. The survey had both true/false
questions (e.g., “According to the patient information
sheet, people who take Rheutopia can develop dry skin”
and multiple-response questions (e.g., “Please check
all the possible Rheutopia side effects mentioned in the
handout”). We coded responses to the closed-ended
questions as correct or incorrect and developed subscale
scores as a percentage of correct items. We computed an
overall composite comprehension score by weighting the
three subscales based on their factor loadings; possible
scores ranged from 0 to 100.

We measured application (respondents’ ability to apply
the information they read) with three closed-ended items
that presented different scenarios (e.g., “Jack missed his
dose of Rheutopia. According to the patient information
sheet, what should Jack do?”). Responses were coded as
either incorrect or correct; the application score is the
percentage of correct answers.
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Subjective health literacy was measured using an aver-
age of 3 items from the European subjective health lit-
eracy scale; responses ranged from 1 [very difficult] to 4
[very easy]). The three specific items in this measure are
detailed in Table 1 with the remaining measures.

Statistical analysis
We conducted univariate and bivariate analyses (¢ tests)
followed by linear regression to evaluate the effects of
additional context on key outcomes. We examined cor-
relations of all outcome measures to understand whether
self-reported measures of clarity of the information and
ease of understanding were well correlated with more
objective measures of comprehension and application.
To ensure all variables were comparable in regression
models, we standardized all scales to have a mean 0 and
standard deviation of 1. We used linear regression mod-
els to explore differences in outcomes by handout ver-
sion (context vs. no context and Bubbles vs. OTC) after
controlling for other possible predictors, including age,
gender, race, ethnicity, education level, subjective health
literacy, perceived illness knowledge, time since diagnosis
and mode of handout administration.! Finally, to under-
stand if the impact of context within the patient medica-
tion information handout depended on handout mode,
format, or other participant characteristics, we tested
for two-way interactions between context and format,
context and mode, as well as context and the other vari-
ables. We also tested for a three-way interaction between
mode, format, and context. Following typical procedures
for tests of interactions, any non-significant interactions
were dropped from the models. All analyses were con-
ducted using SAS software version 9.3 [33].

We conducted the study between November 2012 and
January 2013, with all study procedures approved by the
Institutional Review Boards at both institutions.

Results and discussion

Results

A total of 1397 (58%) of the 2394 panelists invited to par-
ticipate completed the study. We report participant char-
acteristics in Table 2. Sixty-five percent had rheumatoid
arthritis, 25% had plaque psoriasis, 6% had ankylosing
spondylitis, and approximately 5% had two or more of
the target medical conditions. Participant characteristics
were similar across study groups, with the majority being
Non-Hispanic White and female. The higher percentage
of females in the study likely reflects the higher preva-
lence of RA in women in the population [34, 35].

! Not all measures were normally distributed upon examination of histo-
grams. Thus, we also ran the analyses using Poisson regression. The results
were consistent with those from the OLS regression models.
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Table 3 shows the correlations among the outcome
variables and descriptive scores for all key outcomes.
Overall, participants were confident that they could
understand the content and they agreed that the informa-
tion was clear. Comprehension measures were strongly
correlated with each other and with application. In gen-
eral, although comprehension confidence and actual
comprehension measures were significantly correlated,
these correlations were not particularly high (r<0.30,
P<0.001). Correlations between the risk and efficacy var-
iables were small, but in the expected negative direction
(see Table 3).

Self-reported understanding and comprehension confidence
Results from regression models, controlling for patient
characteristics and exploring two- and three-way inter-
actions found no significant effects of format or context
on perceived clarity, ease of understanding or compre-
hension confidence (data not shown in tables). Some
participant characteristics did directly affect perceived
clarity, ease of understanding and comprehension confi-
dence. Specifically, those who were age 50-59 (B=0.16;
P=<0.001) and 60-69 (B=0.10; P= <0.01) (compared
to those younger than 50) were more likely to have higher
ease of understanding. The same was true for those with
higher health literacy (B=0.29; P= <0.001). Those with
higher health literacy (B=0.43; P= <0.001) and higher
illness knowledge (B=0.09; P= <0.01) were also more
likely to say the information was clear.

Those with some college (B=0.12; P= <0.01) or a col-
lege degree or more (B=0.17; P=<0.001) those with
higher health literacy (B=0.33; P= <0.001) and with
greater illness knowledge (B=0.14; P<0.001) had higher
comprehension confidence. Age, race and gender were
not associated with comprehension confidence.

Comprehension of information
Side effects 'We observed a significant main effect of con-
text on comprehension of side effects (see Table 4). For-
mat and mode moderated this effect. We examined the
effect of format x context first, then mode x context. The
format by context interaction revealed that although there
was no effect of context on comprehension of side effects
for those who saw the Bubbles version, compared with no
context, context resulted in lower comprehension of side
effects for those who saw the OTC version (Fig. 1).
Examining the mode by context interaction revealed
that the effect of context on comprehension of side
effects was only found for the mailed version of the hand-
out. Specifically, those who viewed the mailed version of
the handout with context had reduced comprehension
of side effects (Fig. 1) compared to those who viewed the
mailed version with no context. By contrast, there was no
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Table 2 Demographic characteristics of study participants

Characteristic n (%)
Sex
Female 735 (66%)
Male 384 (34%)
Age range (years)
18-49 345 (31%)
50-59 338 (30%)
60-69 282 (25%)
70 or older 154 (14%)
Race/Ethnicity
White or Caucasian 876 (78%)
Black or African American 96 (9%)
Hispanic 80 (7%)
Other 67 (6%)
Education
High school or less 266 (24%)
Some college 446 (40%)
College graduate 407 (36%)
Medical condition
Rheumatoid arthritis 727 (65%)
Ankylosing spondylitis 60 (5%)
Plaque psoriasis 274 (24%)
2 or more medical conditions 58 (5%)
Subjective health literacy...mean £ SD? 3424056
lliness knowledge...mean = SDP 3634098

N=1119
2 Scale ranged from 1 (very difficult) to 4 (very easy)
P One item: responses ranged from 1 (know nothing at all) to 5 (know a lot)

difference in mean comprehension of side effects when
comparing the context to the no context versions for
those who viewed the stimuli online. Demographic pre-
dictors included gender, age and health literacy. Females,
those ages 50-69, and those with higher health literacy
had higher comprehension of side effects (data not
shown).

Comprehension of uses and warnings For comprehen-
sion about the uses of the drug, there were no main effects
of context or format and no interactions. For comprehen-
sion about the warnings of the drug, there were also no
main effects of context or format and no interactions. Dif-
ferences for demographic groups are found in Table 4.

Application of the information

Whereas context was not related to application, those
who received the Bubbles format were better able to
apply the information than those who saw the OTC ver-
sion. Differences by demographic group are found in
Table 4.
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Risk and efficacy likelihood and magnitude

Multiple regression analyses indicated that the effects of
context on drug risk and efficacy perceptions were mar-
ginal, with only one main effect (on efficacy likelihood)
(see Table 5).

Perceived efficacy likelihood decreased when addi-
tional context was present. Context did not significantly
influence perceived risk magnitude or efficacy magni-
tude. In addition, mode and format did not moderate the
impact of context on perceived efficacy likelihood, risk
magnitude or efficacy magnitude.

Discussion

The aim of this study was to explore the effect of provid-
ing additional qualitative context information about side
effects and warnings on key outcomes related to patients’
comprehension, application of medical information,
and risk and efficacy perceptions. The findings present a
somewhat complex picture of these effects.

We hypothesized (H1) that the presence or absence of
additional context for some risk information would influ-
ence participants’ comprehension and application of the
risk information. Competing lines of research suggested
that context would either aid [10] or hinder [15] the com-
prehension of risk information. Our study supported the
latter, finding that additional qualitative context about
why certain side effects were important reduced compre-
hension. While this effect was only statistically significant
for comprehension of side effect information, the coeffi-
cients for all other comprehension measures were in the
same direction. It makes sense that there would be no dif-
ference for comprehension of uses of the drug, as there
was no additional context in the sections of the handout
about uses. There was some added context in the section
about warnings, but this did not result in statistically sig-
nificant effects on comprehension of warnings.

It is clear from the interaction results that the addi-
tional context mattered more for the OTC version than
for the Bubbles version. That is, participants in the Bub-
bles condition showed no comprehension decrement,
whereas those viewing the OTC version were more nega-
tively affected by the additional context. It is unclear what
makes the Bubbles format more forgiving of extra con-
text. Perhaps participants are accustomed to the limited
information in current OTC labels, thus the additional
context was jarring. Or it may be that the formatting of
the Bubbles condition, which clearly separated content
into sections, helped to make the additional information
clearer and easier to digest.

The results also suggest that mode of delivery mat-
tered in determining effects of additional context: There
was a difference in comprehension for those who viewed
the mailed version of the handout with context vs. no



Page 7 of 13

(2022) 15:15

Kelly et al. Journal of Pharmaceutical Policy and Practice

syuedpiped gL 1‘1-GL L | UO Paseq SJe SUOIIR[S1I0D SWOS ‘3ep BUISSIWU SWOS 03 dNQ “xxx 100" > d ‘L0 > dyx SO° > dy ‘0 WOLY JUSISYIP ABURDYIUBIS D18 SUOIIR[2110D P|Od ||V

Buipuels
-19pun
B DWW IBISIY  pooy A1 Dy pooy Ay sty ddy  enuod-dwo)  sysiy -dwod sasn-dwo)  pyuo) ‘dwod jJoaseg Ajuep paniddIdd

00l #xxll0— *%x09°0 #xSL'0— 100 100 ¥0'0 €00 *exVT0 *#x60°0 #xx8C°0 apnuubepy Adedy3 | |
00'L wxl 10— #xxGT0 €00— *x60°0 — €00— *x0L'0— €00— 200 500 SpNUUBEI IS0 L
00'L axll'0— 500 v0°0 %80°0 *L0'0 *xx9L°0 €00 *xx6L°0 pooyeyI A5eduyT6
00l €00 200 100 00— 900~ 100— 200 POOYIRMITASIY'8
00'L *xxl b0 *xx91°0 *xxCS'0 *xxLT0 *xx8L°0 *xxLT°0 uonedyddy/
00'L #xxCS"0 #2295°0 #5xLT°0 #22L1°0 #2xbC°0  sBuulem-uoisusya1dwoy9
00'L *xx7S°0 *xxxlT0 *xxET0 22970 Sys-uoisuayIdwo’s
00'L *%x6C°0 #%xLC°0 #xxLT°0 mmwjuco_mcwr‘w;agou.v
00'1L *#%xCT0 ##xx0P"0  92USPYUOD UOIsusya1dwoD'e
00'L *xxEV°0 Buipuelsiapun Jo ase3 ¢
00'L AJe|D PaAIRdIRd |
suoneRLo)
LL oL 6 8 L 9 S v € 14 L s3|qeriep

(6111 =) SOWODIN0 A3 10} SDIS1LIS dAIIALIDSIP puUe SUOIIRRLI0D) € djqeL



Kelly et al. Journal of Pharmaceutical Policy and Practice Page 8 of 13
Table 4 Regression models predicting comprehension and application
Characteristic Comprehension outcome variables
Risks/side effects Uses Warnings Application
B B B B
(95% Cl) (95% Cl) (95% Cl) (95% CI)
Context
Present — 0.54%** —0.06 —0.10 —0.07
(—0.74,—-0.34) (=0.17,0.05) (—0.21,0.02) (—0.18,0.04)
Absent REF REF REF REF
Format
Bubbles —0.14 0.06 0.01 0.13*
(—0.31,0.04) (—0.05,0.17) (—0.10,0.13) (0.02,0.24)
oTC REF REF REF REF
Mode
Online (Electronic handout) —0.23** —0.09 —0.34%** 0.09
(—041,—0.06) (—0.21,0.02) (—046,—0.22) (—0.03.0.20)
Mail (Print handout) REF REF REF REF
Context x Mode 0.32%* NA NA NA
(0.09,0.54)
Context x Format 0.36** NA NA NA
(0.14,0.58)
Gender
Male —0.17* —033%* —0.18** —0.19%*
(=0.29, —0.05) (=045, —0.20) (=030, —0.05) (=0.32.-0.07)
Female REF REF REF REF
Age
<50 REF REF REF REF
50-59 0.18* 0.06 0.05 0.02
(0.03,0.33) (—0.09,021) (—0.11,0.20) (—0.12.0.16)
60-69 0.17* 0.10 0.12 0.14
(0.02,0.32) (—0.05,0.24) (—0.03,0.28) (—0.01,0.28)
704+ —0.08 —0.01 —0.05 —0.05
(—0.26,0.11) (—0.19,0.18) (—0.23,0.14) (—0.28,0.19)
Education
High school or less REF REF REF REF
Some college —0.05 0.04 013 0.04
(—0.20,0.09) (=0.11,0.19) (—0.02,0.28) (—=0.11,0.19)
College or more —0.05 0.22%* 0.23** 0.10
(—0.20,0.10) (0.07,0.37) (0.07,0.38) (—0.05,0.25)
Race/ethnicity
Non-Hispanic White REF REF REF REF
Non-Hispanic Black —0.08 —0.38** —0.33** —0.16
(—=0.30,0.14) (—0.58,—0.17) (—=0.55,-0.12) (—0.38,0.05)
Hispanic —-0.17 —0.18 —0.26* —0.08
(—0.39,0.04) (—041,0.05) (=0.50, —0.02) (—0.32.0.16)
Other —0.04 —024 —0.25*% —0.05
(—0.26,0.19) (—0.48,0.01) (—048,—0.02) (—0.28,0.19)
Time since diagnosis
<6 months —0.22 —0.30% —0.26 —0.39**
(—049,0.05) (—0.58,—0.02) (—0.54,001) (—0.68, —0.09)
6-12 months —048*** —0.70%* —0.34** —0.36**
(—0.70, —0.25) (—0.98,—041) (—0.57,—-0.10) (—061,—0.11)
1-5 years —0.18*% —0.15% —0.09 —0.11
(—0.32,—0.04) (—0.28, —0.02) (—0.23,0.05) (—0.24,0.02)
>5 years REF REF REF REF
Subjective health literacy 0.19** 0.22%* 0.19** 0.29%**
(0.08,0.30) (0.11,0.34) (0.07,0.31) (0.17,042)
lliness knowledge 0.05 0.01 —0.03 0.04
(—0.02,0.11) (—0.05,0.07) (—0.09,0.04) (—0.02,0.10)

" p value <.05; **p value <.01; ***p value <.001

NA Interaction did not significantly predict outcome variable, so we report the model that did not include this interaction
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Fig. 1 Comprehension of Risks by Format and Context and by Mode
and Context. For comprehension of risks (top graph), no context
resulted in significantly more comprehension in the OTC format, but
not the Bubbles format. Mode also mattered for comprehension
of risks (bottom graph), such that in the mailed version, additional
context resulted in lower comprehension, while the same was not
true for the online version

context, but the same was not true for the online version.
This result deserves some further exploration in future
research.

The addition of context did not affect comprehension
confidence, perceived ease of understanding, or per-
ceived clarity of the information. This is inconsistent with
Keown [10], who found that participants who received
additional context reported the risks easier to under-
stand. However, the risk information provided there was
quantitative and specific—detailing the frequency with
which risks were likely to occur. The additional informa-
tion in our context condition included somewhat tangen-
tial and distinctly qualitative information. Our findings
suggest that qualitative information may be perceived
as noise, whereas other research shows that quantitative
information may be useful [24].

Overall, then, it appears that additional qualitative con-
text for side effects and warnings in PMI does not help
participants find and understand the information they
read and may in some cases inhibit this effort. In no
cases did we find an advantage in terms of comprehen-
sion or application for additional context of risk. This has
implications for the development of these informational
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documents and supports previous research suggesting
that informational documents maintain as little informa-
tion as possible while maintaining the important message
of the document [15, 16].

In addition to findings regarding context alone and
in combination with format, we observed an interac-
tion between context and mode of administration which
showed that people who received the PMI in the mail
demonstrated a comprehension decrement with addi-
tional context, but those viewing it online did not. Evi-
dence from other research supports a finding that the
mailed patient information handout might have a greater
impact than a handout delivered online. In a previous
analysis of these handouts, mode directly influenced
comprehension of the handout information; participants
receiving the mailed version had higher comprehension
than those receiving the online version [28]. It could be
that receiving the handout in advance through the mail
made it seem official or important in a way that was not
conveyed through the online version. Or it could be that
the medium itself, print vs. online, provided different
opportunities for the contextual information to come
across. Our findings are consistent with Sundar and
Narayan [36], who found an advantage of memory for
print vs. online information. However, more recent stud-
ies have shown that the modality of the information plays
little role, at least concerning news information [37, 38].
Suri et al. [39] found differences between print and online
coupons depending on the involvement level of partici-
pants. Since we did not measure involvement, we cannot
assess whether it played a role in our findings. However,
our findings match Suri et al’s low involvement condi-
tion. Although we limited our sample to individuals who
had been diagnosed with the medical condition the drug
treats, it is likely that participants did not expect to gain
any valuable information from a survey, making this a sit-
uation that did not mimic an actual treatment decision.
Future research utilizing samples at the physician’s office
or the pharmacy would be useful to gauge responses in a
more realistic setting.

The results for the efficacy likelihood outcome are
complex. In the unadjusted model, there was no signifi-
cant effect of context on efficacy likelihood. However,
when we controlled for demographics and other vari-
ables, the negative coefficient became more negative and
statistically significant. One possible explanation is that
the significant negative effect of additional context on
efficacy likelihood is suppressed by health literacy. The
additional context may result in lower efficacy likelihood,
because the additional information about risks somehow
affects perceptions of how well the drug works, which
might be the case for people with lower health literacy
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Table 5 Regression models predicting risk likelihood, efficacy likelihood, risk magnitude and efficacy magnitude

Characteristic Outcome variables
Risk likelihood Efficacy likelihood Risk magnitude Efficacy magnitude
B B B B
(95% CI) (95% ClI) (95% ClI) (95% Cl)
Context
Present 0.1 —0.12* 0.04 0.05
(—0.10,0.33) (—0.24,0.00) (—0.08,0.16) (—0.07,0.16)
Absent REF REF REF REF
Format
Bubbles 0.01 —0.09 —0.05 —0.02
(—0.16,0.19) (—0.20,0.03) (—=0.17,0.07) (—0.14,0.09)
oTC REF REF REF REF
Mode
Online (Electronic handout) 0.09 —0.06 0.03 0.00
(—0.09,0.26) (—0.17,0.06) (—0.09,0.15) (—0.12.0.12)
Mail (Print handout) REF REF REF REF
Context x Mode —0.22 NA NA NA
(—0.46,0.02)
Context x Format 0.05 NA NA NA
(—0.20,0.29)
Gender
Male —0.13 0.09 —002 0.11
(—0.26,0.00) (—0.04,0.21) (—0.15,0.10) (—0.02.0.24)
Female REF REF REF REF
Age
<50 REF REF REF REF
50-59 0.12 —0.14 0.20* —0.07
(—0.03,0.27) (—0.28,0.01) (0.05,0.36) (—0.21.0.07)
60-69 0.08 —0.34* 0.17* —0.29**
(—0.08,0.24) (=050, —0.19) (0.01,0.33) (—044,—-0.13)
70+ 0.05 — 043 0.30** —0.30*
(—0.15,0.25) (—0.63,—-022) (0.10,0.50) (—0.50,0.10)
Education
High school or less REF REF REF REF
Some college —0.03 0.06 —-013 0.06
(—0.18,0.13) (=0.10,0.21) (—0.29,0.02) (—0.09,021)
College or more —0.06 0.14 —0.27** 0.12
(—0.22,0.10) (—0.02,0.30) (—043,0.11) (—0.03,0.28)
Race/Ethnicity
Non-Hispanic White REF REF REF REF
Non-Hispanic Black 021 —003 0.32%* 0.05
(—0.01,043) (—0.24,0.19) (0.09, 0.56) (—0.18,0.28)
Hispanic 0.24* —003 0.35** 0.14
(0.01,048) (—0.24,0.19) (0.13,0.57) (—0.08.0.36)
Other —0.02 —0.03 0.18 0.10
(—0.26,0.23) (—=0.25,0.18) (—0.08,045) (—0.15,0.35)
Time since diagnosis
<6 months 0.39% 0.19 0.26 0.05
(0.08,0.69) (—0.08,0.46) (—0.01,053) (—0.21,032)
6-12 months 0.25% 0.07 0.14 0.09
(0.01,049) (—0.12,0.26) (—0.07,035) (—0.10,0.28)
1-5 years —0.05 0.09 —0.08 0.15%
(—0.19,0.08) (—0.05,023) (—0.22,0.06) (0.01,0.29)
>5 years REF REF REF REF
Subjective health literacy —0.02 0.19** —0.07 0.32%%*
(—0.13,0.10) (0.07,0.31) (—0.19,0.04) (0.20,043)
lliness knowledge —0.03 0.07* —0.02 0.09**
(—0.09,0.04) (0.01,0.14) (—0.09,0.05) (0.03,0.16)

* p value <.05; **p value <.01; ***p value <.001

NA Interaction did not significantly predict outcome variable, so we report the model that did not include this interaction
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who are more overwhelmed or overloaded by the addi-
tional context. To test this possible explanation, we ran
the adjusted model with all other control variables except
health literacy. The coefficient for context was not signifi-
cant (data not shown), lending support to the theory that
health literacy may be suppressing the effect of context
on efficacy likelihood. This possible explanation requires
further exploration in future research.

Another important finding related to health literacy
was that those with higher health literacy, as well as
higher education, had greater confidence in their own
ability to understand the information. This is impor-
tant, because confidence in one’s ability to understand
the information may be an important predictor of actual
comprehension. Research on informed consent has found
that self-efficacy about comprehension can be a mediator
of health literacy’s effects on outcomes, such as confusion
and feelings of being well informed [40]. Consideration of
this need to build confidence may be an important ave-
nue for intervention in efforts to improve patient com-
prehension of prescription drug materials.

The study had some limitations that deserve men-
tion. The additional “context” information in this case
was limited to a few additional sentences in the section
of the information sheet on side effects and warnings.
This is an important point, as the type of context prob-
ably matters [41]. There are various other ways context
can be defined and these may produce different effects
than those found here. In the Keown study, context was
defined as the common name of the side effect, whether
it occurred intermittently or continuously while taking
the drug and whether it had temporary or permanent
consequences. Information about temporary or perma-
nent consequences may have very different effects on risk
perceptions than information clarifying for whom a par-
ticular risk is relevant.

An additional limitation may come from our decision
to measure perceived risk and efficacy in terms of oth-
ers rather than oneself. We observed a lack of significant
findings related to risk and efficacy magnitude outcomes
and small effects for risk and efficacy likelihood out-
comes. If we instead measured these items in terms of
perceived risk and efficacy to oneself, we may have found
stronger results.

Finally, Likert scales are technically not continuous
variables, but ordinal and there is debate in the literature
regarding their use as continuous variables. However, many
studies have shown that parametric statistics are robust to
potential violation of regression assumptions [42].
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Conclusion

This study compared several versions of a patient infor-
mation sheet to determine whether additional context
explaining why certain side effects or warnings were
important helped or hindered comprehension of risks.
Findings provide some insight into the impact of quali-
tative context and format on patient comprehension and
application of medication information as well as patient
risk and efficacy perceptions. Despite participants in all
groups feeling highly confident in their ability to under-
stand the information and reporting that the informa-
tion was clear and easy to understand, the addition of
contextual information about side effects and warnings
appeared to inhibit comprehension.

Practical implications

The comparison of perceived ability to comprehend
the information and objective comprehension meas-
ures underlines the importance of measuring compre-
hension objectively. Addition of context information
affected risk perceptions for those who viewed the
mailed handout and influenced beliefs about likely
effectiveness. The findings suggest that more informa-
tion may not be better when communicating about pre-
scription drug uses and side effects. Keeping patient
materials clear and simple is important in ensuring
comprehension. These findings may have implications
for informed consent and other materials distributed in
healthcare settings. Further research is needed to iden-
tify appropriate measures of these constructs.
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