
Kelly et al. 
Journal of Pharmaceutical Policy and Practice           (2022) 15:15  
https://doi.org/10.1186/s40545-021-00386-9

RESEARCH

Effects of additional context information 
in prescription drug information sheets 
on comprehension and risk and efficacy 
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Abstract 

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 
saw the version without additional context.

Conclusion:  More clarifying information is not always better and may lead to cognitive overload, inhibiting 
comprehension.

Practice implications:  Additional research should further explore effects of context in online vs. hard-copy formats 
before practice implications can be determined.
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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 

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.

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 

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 (t 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.1 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].

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 

1  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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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.

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 

Table 2  Demographic characteristics of study participants

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

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 ± SDa 3.42 ± 0.56

Illness knowledge…mean ± SDb 3.63 ± 0.98
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Table 4  Regression models predicting comprehension and application

Characteristic Comprehension outcome variables

Risks/side effects Uses Warnings Application

B
(95% CI)

B
(95% CI)

B
(95% CI)

B
(95% CI)

Context

 Present − 0.54***
(− 0.74, − 0.34)

− 0.06
(− 0.17, 0.05)

− 0.10
(− 0.21, 0.02)

− 0.07
(− 0.18, 0.04)

 Absent REF REF REF REF

Format

 Bubbles − 0.14
(− 0.31, 0.04)

0.06
(− 0.05, 0.17)

0.01
(− 0.10, 0.13)

0.13*
(0.02, 0.24)

 OTC REF REF REF REF

Mode

 Online (Electronic handout) − 0.23**
(− 0.41, − 0.06)

− 0.09
(− 0.21, 0.02)

− 0.34***
(− 0.46, − 0.22)

0.09
(− 0.03. 0.20)

 Mail (Print handout) REF REF REF REF

 Context × Mode 0.32**
(0.09, 0.54)

NA NA NA

 Context x Format 0.36**
(0.14, 0.58)

NA NA NA

Gender

 Male − 0.17**
(− 0.29, − 0.05)

− 0.33***
(− 0.45, − 0.20)

− 0.18**
(− 0.30, − 0.05)

− 0.19**
(− 0.32. − 0.07)

 Female REF REF REF REF

Age

 < 50 REF REF REF REF

 50–59 0.18*
(0.03, 0.33)

0.06
(− 0.09, 0.21)

0.05
(− 0.11, 0.20)

0.02
(− 0.12. 0.16)

 60–69 0.17*
(0.02, 0.32)

0.10
(− 0.05, 0.24)

0.12
(− 0.03, 0.28)

0.14
(− 0.01, 0.28)

 70 +  − 0.08
(− 0.26, 0.11)

− 0.01
(− 0.19, 0.18)

− 0.05
(− 0.23, 0.14)

− 0.05
(− 0.28, 0.19)

Education

 High school or less REF REF REF REF

 Some college − 0.05
(− 0.20, 0.09)

0.04
(− 0.11, 0.19)

0.13
(− 0.02, 0.28)

0.04
(− 0.11, 0.19)

 College or more − 0.05
(− 0.20, 0.10)

0.22**
(0.07, 0.37)

0.23**
(0.07, 0.38)

0.10
(− 0.05, 0.25)

Race/ethnicity

 Non-Hispanic White REF REF REF REF

 Non-Hispanic Black − 0.08
(− 0.30, 0.14)

− 0.38**
(− 0.58, − 0.17)

− 0.33**
(− 0.55, − 0.12)

− 0.16
(− 0.38, 0.05)

 Hispanic − 0.17
(− 0.39, 0.04)

− 0.18
(− 0.41, 0.05)

− 0.26*
(− 0.50, − 0.02)

− 0.08
(− 0.32. 0.16)

 Other − 0.04
(− 0.26, 0.19)

− 0.24
(− 0.48, 0.01)

− 0.25*
(− 0.48, − 0.02)

− 0.05
(− 0.28, 0.19)

Time since diagnosis

 < 6 months − 0.22
(− 0.49, 0.05)

− 0.30*
(− 0.58, − 0.02)

− 0.26
(− 0.54, 0.01)

− 0.39**
(− 0.68, − 0.09)

 6–12 months − 0.48***
(− 0.70, − 0.25)

− 0.70**
(− 0.98, − 0.41)

− 0.34**
(− 0.57, − 0.10)

− 0.36**
(− 0.61, − 0.11)

 1–5 years − 0.18*
(− 0.32, − 0.04)

− 0.15*
(− 0.28, − 0.02)

− 0.09
(− 0.23, 0.05)

− 0.11
(− 0.24, 0.02)

 > 5 years REF REF REF REF

Subjective health literacy 0.19**
(0.08, 0.30)

0.22**
(0.11, 0.34)

0.19**
(0.07, 0.31)

0.29***
(0.17, 0.42)

Illness knowledge 0.05
(− 0.02, 0.11)

0.01
(− 0.05, 0.07)

− 0.03
(− 0.09, 0.04)

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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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 

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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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
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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
(95% CI)

B
(95% CI)

B
(95% CI)

B
(95% CI)

Context

 Present 0.11
(− 0.10, 0.33)

− 0.12*
(− 0.24, 0.00)

0.04
(− 0.08, 0.16)

0.05
(− 0.07, 0.16)

 Absent REF REF REF REF

Format

 Bubbles 0.01
(− 0.16, 0.19)

− 0.09
(− 0.20, 0.03)

− 0.05
(− 0.17, 0.07)

− 0.02
(− 0.14, 0.09)

 OTC REF REF REF REF

Mode

 Online (Electronic handout) 0.09
(− 0.09, 0.26)

− 0.06
(− 0.17, 0.06)

0.03
(− 0.09, 0.15)

0.00
(− 0.12. 0.12)

 Mail (Print handout) REF REF REF REF

 Context × Mode − 0.22
(− 0.46, 0.02)

NA NA NA

 Context × Format 0.05
(− 0.20, 0.29)

NA NA NA

Gender

 Male − 0.13
(− 0.26, 0.00)

0.09
(− 0.04, 0.21)

− 0.02
(− 0.15, 0.10)

0.11
(− 0.02. 0.24)

 Female REF REF REF REF

Age

 < 50 REF REF REF REF

 50–59 0.12
(− 0.03, 0.27)

− 0.14
(− 0.28, 0.01)

0.20*
(0.05, 0.36)

− 0.07
(− 0.21. 0.07)

 60–69 0.08
(− 0.08, 0.24)

− 0.34***
(− 0.50, − 0.19)

0.17*
(0.01, 0.33)

− 0.29**
(− 0.44, − 0.13)

 70 +  0.05
(− 0.15, 0.25)

− 0.43***
(− 0.63, − 0.22)

0.30**
(0.10, 0.50)

− 0.30**
(− 0.50, 0.10)

Education

 High school or less REF REF REF REF

 Some college − 0.03
(− 0.18, 0.13)

0.06
(− 0.10, 0.21)

− 0.13
(− 0.29, 0.02)

0.06
(− 0.09, 0.21)

 College or more − 0.06
(− 0.22, 0.10)

0.14
(− 0.02, 0.30)

− 0.27**
(− 0.43, 0.11)

0.12
(− 0.03, 0.28)

Race/Ethnicity

 Non-Hispanic White REF REF REF REF

 Non-Hispanic Black 0.21
(− 0.01, 0.43)

− 0.03
(− 0.24, 0.19)

0.32**
(0.09, 0.56)

0.05
(− 0.18, 0.28)

 Hispanic 0.24*
(0.01, 0.48)

− 0.03
(− 0.24, 0.19)

0.35**
(0.13, 0.57)

0.14
(− 0.08. 0.36)

 Other − 0.02
(− 0.26, 0.23)

− 0.03
(− 0.25, 0.18)

0.18
(− 0.08, 0.45)

0.10
(− 0.15, 0.35)

Time since diagnosis

 < 6 months 0.39*
(0.08, 0.69)

0.19
(− 0.08, 0.46)

0.26
(− 0.01, 0.53)

0.05
(− 0.21, 0.32)

 6–12 months 0.25*
(0.01, 0.49)

0.07
(− 0.12, 0.26)

0.14
(− 0.07, 0.35)

0.09
(− 0.10, 0.28)

 1–5 years − 0.05
(− 0.19, 0.08)

0.09
(− 0.05, 0.23)

− 0.08
(− 0.22, 0.06)

0.15*
(0.01, 0.29)

 > 5 years REF REF REF REF

Subjective health literacy − 0.02
(− 0.13, 0.10)

0.19**
(0.07, 0.31)

− 0.07
(− 0.19, 0.04)

0.32***
(0.20, 0.43)

Illness knowledge − 0.03
(− 0.09, 0.04)

0.07*
(0.01, 0.14)

− 0.02
(− 0.09, 0.05)

0.09**
(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].

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.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s40545-​021-​00386-9.

Additional file 1: Appendix S1. Patient medication information 
handouts.

Acknowledgements
The paper has not been presented or published elsewhere.

Authors’ contributions
BK led the drafting and revision of the manuscript. AO and OO conceived of 
the study and contributed substantially to the drafting and revising of the 
manuscript. SP revised the manuscript. VB, SW and LM helped with interpreta-
tion of results and revised the manuscript substantially. CC and JT drafted the 
background section of the manuscript. CB conducted all data analyses and 
helped with interpretation of results. All authors read and approved the final 
manuscript.

Funding
The Center for Drug Evaluation and Research, FDA, provided research funding 
for this study.

https://doi.org/10.1186/s40545-021-00386-9
https://doi.org/10.1186/s40545-021-00386-9


Page 12 of 13Kelly et al. Journal of Pharmaceutical Policy and Practice           (2022) 15:15 

Availability of data and materials
The data sets used and/or analyzed during the current study are available 
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent for participate
All procedures and consent forms were approved by both RTI International’s 
Institutional Review Board and the U.S. Food and Drug Administration’s 
Research Involving Human Subjects Committee.

Confidentiality
I confirm all patient/personal identifiers have been removed or disguised so 
the patient/person (s) described are not identifiable and cannot be identified 
through the details of the story.

Consent for publication
Not applicable.

Competing interests
The authors have no conflicts to report.

Author details
1 RTI International, 701 13th Street NW, Ste. 750, Washington, DC 20005, USA. 
2 Center for Drug Evaluation and Research, Food and Drug Administration, 
Silver Spring, USA. 

Received: 26 March 2021   Accepted: 26 November 2021

References
	1.	 McCarthy M. FDA acts to limit exposure to acetaminophen in combina-

tion products. BMJ. 2014;348:g356.
	2.	 Carpenter DM, Elstad EA, Blalock SJ, DeVellis RF. Conflicting medication 

information: prevalence, sources, and relationship to medication adher-
ence. J Health Commun. 2014;19(1):67–81.

	3.	 Narhi U. Sources of medicine information and their reliability evaluated 
by medicine users. Pharm World Sci. 2007;29(6):688–94.

	4.	 Medication Guides for Prescription Drug Products, 21 C.F.R. Part 208 
(1998). http://​www.​acces​sdata.​fda.​gov/​scrip​ts/​cdrh/​cfdocs/​cfCFR/​CFRSe​
arch.​cfm?​CFRPa​rt=​208.

	5.	 Patient Package Inserts for Estrogens, 21 C.F.R. Part 310.515 (2017). 
https://​www.​ecfr.​gov/​cgi-​bin/​text-​idx?​SID=​46a77​7e630​69385​31b0a​
80829​e9123​15&​mc=​true&​node=​se21.5.​310_​1515&​rgn=​div8

	6.	 Patient Package Inserts for Oral Contraceptives, 21 C.F.R. Part 310.501 
(2017). https://​www.​ecfr.​gov/​cgi-​bin/​text-​idx?​SID=​d99a2​a7a24​99841​
de43e​bce3f​bdfc6​23&​mc=​true&​node=​se21.5.​310_​1501&​rgn=​div8

	7.	 Winterstein AG, Linden S, Lee AE, Fernandez EM, Kimberlin CL. Evaluation 
of consumer medication information dispensed in retail pharmacies. 
Arch Intern Med. 2010;170(15):1317–24.

	8.	 Pan S. The influence of context upon learning and recall. J Exp Psychol. 
1926;9(6):468.

	9.	 Nash H, Snowling M. Teaching new words to children with poor existing 
vocabulary knowledge: a controlled evaluation of the definition and 
context methods. Int J Lang Commun Disord. 2006;41(3):335–54.

	10.	 Keown CF. Contextual effects on people’s ratings of seriousness for side 
effects of prescription drugs. Percept Mot Skills. 1985;61(2):435–41.

	11.	 Knoeferle P, Pyykkōnen-Klauck P, Crocker MW. Visually situated language 
comprehension. UK: John Benjamins Publishing Company; 2016.

	12.	 Engelhardt PE, Xiang M, Ferreira F. Anticipatory eye movements mediated 
by word order constraints. In: Love BC, McRae K, Sloutsky VM, editors. Pro-
ceedings of the 30th annual conference of the cognitive science society, 
Cognitive Science Society. Austin, TX2008. p. 951–7.

	13.	 Grodner D, Sedivy J. The effects of speaker-specific information on prag-
matic inferences. In: Pearlmutter N, Gibson E, editors. The processing and 
acquisition of reference. Cambridge: MIT Press; 2011.

	14.	 Engelhardt PE, Demiral B, Ferreira F. Over-specified referring expressions 
impair comprehension: An ERP study. Brain Cogn. 2011;77(2):304–14.

	15.	 Wilson EA, Wolf MS. Working memory and the design of health materials: 
a cognitive factors perspective. Patient Educ Couns. 2009;74(3):318–22.

	16.	 Freer Y, McIntosh N, Teunisse S, Anand KJ, Boyle EM. More information, 
less understanding: a randomized study on consent issues in neonatal 
research. Pediatrics. 2009;123(5):1301–5.

	17.	 Rothman AJ, Kiviniemi MT. Treating people with information: an analysis 
and review of approaches to communicating health risk information. J 
Natl Cancer Inst Monogr. 1999;25:44–51.

	18.	 Witte K, Allen M. A meta-analysis of fear appeals: implications for effective 
public health campaigns. Health Educ Behav. 2000;27(5):591–615.

	19.	 Bowman ML. The perfidy of percentiles. Arch Clin Neuropsychol. 
2002;17(3):295–303.

	20.	 Cohen DJ, Ferrell JM, Johnson N. What very small numbers mean. J Exp 
Psychol Gen. 2002;131(3):424–42.

	21.	 Davis J. The effect of qualifying language on perceptions of drug appeal, 
drug experience, and estimates of side-effect incidence in DTC advertis-
ing. J Health Commun. 2007;12(7):607–22.

	22.	 Hoek J. Ethical and practical implications of pharmaceutical direct-to-
consumer advertising. Int J Nonprofit Volunt Sect Mark. 2008;13(1):73–87.

	23.	 Kees J, Bone PF, Kozup J, Ellen PS. Barely or fairly balancing drug risks? 
Content and format effects in direct-to-consumer online prescription 
drug promotions. Psychol Market. 2008;25(7):675–91.

	24.	 O’Donoghue AC, Williams PA, Sullivan HW, Boudewyns V, Squire C, Wil-
loughby JF. Effects of comparative claims in prescription drug direct-to-
consumer advertising on consumer perceptions and recall. Soc Sci Med. 
2014;120:1–11.

	25.	 Agarwal N, Hansberry DR, Sabourin V, Tomei KL, Prestigiacomo CJ. A 
comparative analysis of the quality of patient education materials from 
medical specialties. JAMA Intern Med. 2013;173(13):1257–9.

	26.	 Wallace LS, Keenum AJ, Roskos SE, Blake GH, Colwell ST, Weiss BD. Suit-
ability and readability of consumer medical information accompanying 
prescription medication samples. Patient Educ Couns. 2008;70(3):420–5.

	27.	 Wolf MS, King J, Wilson EA, et al. Usability of FDA-approved medication 
guides. J Gen Intern Med. 2012;27(12):1714–20.

	28.	 Boudewyns V, O’Donoghue AC, Kelly B, West SL, Oguntimein O, Bann CM, 
McCormack LA. Influence of patient medication information format on 
comprehension and application of medication information: a rand-
omized, controlled experiment. Patient Educ Couns. 2015;98:1592–9.

	29.	 Ma VY, Chan L, Carruthers KJ. The incidence, prevalence, costs and impact 
on disability of common conditions requiring rehabilitation in the US: 
Stroke, spinal cord injury, traumatic brain injury, multiple sclerosis, osteo-
arthritis, rheumatoid arthritis, limb loss, and back pain. Arch Phys Med 
Rehabil. 2015;95:5.

	30.	 Del Puente A, Knowler WC, Pettitt DJ, Bennett PH. High incidence and 
prevalence of rheumatoid arthritis in Pima Indians. Am J Epidemiol. 
1989;129:1170.

	31.	 Crowson CS, Matteson EL, Myasoedova E, et al. The lifetime risk of 
adult-onset rheumatoid arthritis and other inflammatory autoimmune 
rheumatic diseases. Arthritis Rheum. 2011;63:633.

	32.	 Kish-Doto J, Scales M, Euguino-Medina F, T., Tzeng, J., McCormack, L., 
O’Donoghue, A, Oguntimein, O., & West, S. Preferences for patient 
medication information: What do patients want? J Health Commun. 
2014;19(Suppl. 2):77–88. https://​doi.​org/​10.​1080/​10810​730.​2014.​946114.

	33.	 SAS Institute, Inc. SAS software version 9.3. Cary, NC: SAS Institute, 2017.
	34.	 Boonen A, Severens JL. The burden of illness of rheumatoid arthritis. Clin 

Rheumatol. 2011;30(Suppl 1):3–8.
	35.	 Centers for Disease Control and Prevention (CDC). Prevalence of doctor-

diagnosed arthritis and arthritis-attributable activity limitation—United 
States, 2007–2009. Morbidity and Mortality Weekly Report 2010; 59 
(39):1262–96.

	36.	 Sundar SS, Narayan S, Obregon R, Uppal C. Does web advertising 
work? Memory for print vs. online media. Journal Mass Commun Q. 
1998;75(4):822–35.

	37.	 Bucher HJ, Schumacher P. The relevance of attention for selecting news 
content An eye-tracking study on attention patterns in the reception of 
print and online media. Commun Ger. 2006;31(3):347–68.

	38.	 D’Haenens L, Jankowski N, Heuvelman A. News in online and print news-
papers: differences in reader consumption and recall. New Media Soc. 
2004;6(3):363–82.

http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfCFR/CFRSearch.cfm?CFRPart=208
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfCFR/CFRSearch.cfm?CFRPart=208
https://www.ecfr.gov/cgi-bin/text-idx?SID=46a777e6306938531b0a80829e912315&mc=true&node=se21.5.310_1515&rgn=div8
https://www.ecfr.gov/cgi-bin/text-idx?SID=46a777e6306938531b0a80829e912315&mc=true&node=se21.5.310_1515&rgn=div8
https://www.ecfr.gov/cgi-bin/text-idx?SID=d99a2a7a2499841de43ebce3fbdfc623&mc=true&node=se21.5.310_1501&rgn=div8
https://www.ecfr.gov/cgi-bin/text-idx?SID=d99a2a7a2499841de43ebce3fbdfc623&mc=true&node=se21.5.310_1501&rgn=div8
https://doi.org/10.1080/10810730.2014.946114


Page 13 of 13Kelly et al. Journal of Pharmaceutical Policy and Practice           (2022) 15:15 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	39.	 Suri R, Swaminathan S, Monroe KB. Price communications in online 
and print coupons: an empirical investigation. J Interact Mark. 
2004;18(4):74–86.

	40.	 Dononvan-Kicken E, Mackert M, Guinn TD, Tollison AC, Breckenridge B, 
Pont SP. Health literacy, self-efficacy, and patients’ assessment of medical 
disclosure and consent documentation. Health Commun. 2012;1:581–90.

	41.	 Sherman JL. Contextual information and prose comprehension. J Read-
ing Behav. 1976;8(4):369–79.

	42.	 Norman G. Likert scales, levels of measurement and the lass of statistics. 
Adv in Health Sci Educ. 2010;15:625–32.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Effects of additional context information in prescription drug information sheets on comprehension and risk and efficacy perceptions
	Abstract 
	Objective: 
	Methods: 
	Results: 
	Conclusion: 
	Practice implications: 

	Introduction and background
	Methods
	Measures
	Statistical analysis

	Results and discussion
	Results
	Self-reported understanding and comprehension confidence
	Comprehension of information
	Side effects 
	Comprehension of uses and warnings 

	Application of the information
	Risk and efficacy likelihood and magnitude


	Discussion
	Conclusion
	Practical implications
	Acknowledgements
	References


