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Abstract

Background Given the greater uncertainty surrounding probability
estimates associated with qualitative (use of words or phrases)
descriptions, the use of quantitative (numerical) information to
communicate the risks and benefits of therapies is recommended but
the impact of its use in decision aids is unexplored.

Objective Using stroke prevention in atrial fibrillation as an
example, to compare the impact of quantitative vs. qualitative
descriptions of probability risk estimates in decision aids on the
clinical decision-making process.

Design Randomized trial with a 2 x 2 factorial design.
Subjects A total of 198 volunteers aged 60-80 years.

Setting Outpatient clinics of a university-affiliated, tertiary-care
teaching hospital.

Methods Participants were asked to imagine that they had atrial
fibrillation, and using a decision aid, were then randomized to two
ways of receiving pertinent risk information regarding the proba-
bility of stroke and major bleeding when taking warfarin, aspirin or
no therapy: (1) quantitatively, in which the 2-year probabilities of
stroke and major haemorrhage were presented both numerically and
graphically with 100 faces (e.g. 8 of 100), and (2) qualitatively in
which these probabilities were presented with the use of verbal
phrases (e.g. very low, moderate).

Outcome measures Primary: decisional conflict. Secondary: partic-
ipants’ choices, knowledge and expectations of outcomes using
qualitative and quantitative scales.

Results Participants reviewing quantitative risk information scored
better on the informed subscale of the decisional conflict scale
(P < 0.05) and, as expected, were better able to estimate numer-
ically their chance of stroke and bleeding when taking warfarin,
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aspirin or no medication. For the low risk arm, there were no
significant differences in treatment choices for the qualitative and
quantitative groups. For the moderate risk arm, treatment choices
between the two groups were significantly different (P = 0.01), with
those in the quantitative group more likely to make an actual choice
and to choose therapies at the extremes of effectiveness (warfarin
and no treatment). There were no significant differences between the
quantitative and qualitative groups in their ability to rank-order
their stroke risk when taking warfarin, aspirin and no treatment,
overall knowledge about atrial fibrillation and its treatment, and
other dimensions of decisional conflict (all P-values >0.05).

Conclusions For participants without the disease in question, this
study found that providing sufficient quantitative risk information
makes them feel more informed, which sometimes affects their
treatment choices. Further studies are necessary to confirm these

findings for patients making actual clinical decisions.

Introduction

Active involvement of patients in the clinical
decision-making process requires that physicians
communicate the chance of pertinent outcomes
to them. Physicians may provide this informa-
tion qualitatively through use of words or
phrases such as ‘most likely’, ‘frequent’ or ‘highly
improbable’, or quantitatively by giving numer-
ical probability estimates.! Previous work has
demonstrated that both patients and physicians
give wide ranges of numerical ratings for words
and phrases that denote frequency or likelihood,
although the relative meaning of the terms show
consistent trends.”* Given the impreciseness of
these words and phrases, some authors have
suggested that ‘verbal specifications of frequency
have no place in medicine’.” Others take a less
radical approach, suggesting that it is possible to
systematically codify words and phrases denot-
ing likelihood in an effort to enhance patient—
physician communication.®

Determining best practices for risk communi-
cation is particularly important when considering
preventive options for conditions such as atrial fi-
brillation. Patients with atrial fibrillation are five
times more likely to suffer a stroke than those
without atrial fibrillation.” In randomized con-
trolled trials, both warfarin and aspirin have been
extensively studied regarding their efficacy to pre-

vent stroke in patients with atrial fibrillation.'*!!

Warfarin is more efficacious than aspirin, but is
associated with a greater likelihood of adverse
effects (e.g. major haemorrhage) and is more in-
convenient to use. Thus, the decision regarding
whether to take warfarin, aspirin or neither de-
pends upon the patients’ understanding of the
risks and benefits of the two medications, and
how they value the trade-off between the reduc-
tion in the likelihood of stroke and the increase in
the likelihood of major haemorrhage.'*"?

We have previously developed and tested
decision aids to help patients with atrial fibril-
lation to balance these risks and benefits.!*!3
When using these educational materials, we have
always provided quantitative (numerical) descrip-
tions of the probability of pertinent risks and
benefits as have most other developers.'® How-
ever, it is not known whether presentation of
qualitative or quantitative expressions of prob-
abilities for pertinent outcomes affects the deci-
sion-making process of patients. Using stroke
prevention in atrial fibrillation as an example,
the objective of this study was to compare the
impact of qualitative vs. quantitative descrip-
tions of the probability of pertinent risks and
benefits on participants’ expectations of the
likelihood of outcomes, decisional conflict (the
amount of uncertainty regarding the course of
action to take), actual choices and general
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knowledge of treatment options. Our hypothesis
was that those reviewing quantitative informa-
tion would be more able to make informed
decisions that were associated with more realistic
expectations and less decisional conflict.

Methods

The Research Ethics Committee of the Ottawa
Hospital approved the study protocol.

Participants

One hundred and ninety-eight volunteers aged
60-80 years without atrial fibrillation were
recruited from the outpatient geriatric and
medical clinics of the Ottawa Hospital. Once
agreeing to participate, demographic informa-
tion was collected for each participant, who then
immediately reviewed one of two versions of a
decision aid with subsequent completion of the
outcome questionnaire.

Randomization

In a 2 by 2 factorial design, participants were
randomized to one of four versions of the deci-
sion aid depending on whether the risk estimates
were qualitative or quantitative and whether the
level of stroke risk was low or moderate; (1)
quantitative low stroke risk, (2) qualitative low
stroke risk, (3) quantitative moderate stroke
risk, and (4) qualitative moderate stroke risk.

Quantitative and qualitative versions
of the decision aids

The decision aids were in an audiobooklet'’ (AB)
format consisting of a 19-page booklet, a 15-min
audiotape and a personal worksheet. The booklet
highlighted pertinent points (similar to a slide
presentation) with the audiotape guiding the
participant through the booklet and connecting
the points in a narrative fashion. The ABs con-
tained descriptions of the consequences of a minor
stroke a major stroke, and a major haemorrhage;
and the possible inconveniences and side-effects of
taking warfarin or aspirin (e.g. the need to take
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medication daily, the blood monitoring required
when taking warfarin). These descriptions have
previously been extensively pilot tested for con-
tent and comprehensibility.'*

Quantitative and qualitative versions of the
AB were produced (see Fig. 1 for example pages
from each). In the qualitative version, these
probabilities were presented with the use of
verbal phrases (e.g. moderate risk). The specific
terms that were used were determined following
interviews with three family physicians and three
internists regarding the words they use to
describe the risk of stroke and bleeding.

The quantitative version of the decision aid
used in this study was similar to, but not iden-
tical to, one used in a previous study.'> The
2-year probabilities of stroke and major haem-
orrhage were presented using numbers (e.g. 8 of
100) accompanied by graphical depiction of 100
faces coloured to show the numerical chance of
these events. Also, in order to assess whether the
baseline risk of stroke affected participants’
decision-making process, versions of the quali-
tative and quantitative ABs were developed
corresponding to a low (3% over 2 years) and
moderate (8% over 2 years) risk of stroke when
taking no antithrombotic therapy. Table 1
shows the qualitative and quantitative descrip-
tions used for the two strata of stroke risk.

Outcome measures

Immediately after reviewing the AB, partici-
pants completed a questionnaire eliciting infor-
mation about the following outcome measures
(further details available on our website (http://
www.lri.ca/programs/ceu/ohdec/measures.htm):

Primary outcome

e Decisional conflict. The decisional conflict
scale!® (DCS) measured participants’ uncer-
tainty about which therapy to choose, modi-
fiable factors contributing to uncertainty
(such as feeling informed, clear about values
and supported in decision-making), and per-
ceived effective decision-making. A priori, the
items of the informed subscale of the DCS
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QUALITATIVE QUANTITATIVE
Choices to Stroke Severe Stroke Severe
prevent risk bleeding risk bleeding
stroke risk risk
No medication
Moderate None 8 out of 100 chance
of stroke
92 out of 100
chance of NOT
having a stroke
Low Low
3 out of 100 chance
of stroke
WARFARIN
97 out of 100
chance of NOT
having a stroke
Between Very low 6 out of 100 chance
moderate of stroke
COATED and low
- 94 out of 100
chance of NOT

having a stroke

Figure 1 Example pages from qualitative and quantitative audiobooklets.

Table 1 Quantitative (of 100) and

qualitative descriptions of 2-year Stroke Major bleeding
probabilities of pertinent outcomes . . . .
used in audiobooklets Chance of: Quantitative  Qualitative Quantitative  Qualitative
Low stroke risk group
No medication 3 Low 0 None
Warfarin 1 Very low 3 Low
Aspirin 2 Between low 0.5 Very low
and very low
Moderate stroke risk group
No medication 8 Moderate 0 None
Warfarin 3 Low 3 Low
Aspirin 6 Between moderate 0.5 Very low

and low

were deemed to be the most sensitive to the
presentation of qualitative or quantitative
information. The scale was modified slightly
to improve its applicability to the decision-
making regarding choice of antithrombotic
therapy in atrial fibrillation."?

Secondary outcomes
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Choices. Participants were asked to indicate
their choice of antithrombotic therapy along a
10-cm line anchored at one end by ‘no anti-
thrombotic therapy’ and ‘warfarin’ at the
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other, with ‘coated aspirin’ in the middle.
Participants could also choose ‘unsure’.

® Rank-order of stroke risk. The responses of
each participant’s expectations of stroke risk
were rank-ordered according to their percep-
tion of the chance of stroke when taking no
therapy, aspirin and warfarin. Persons were
considered to have the correct rank-order if
they felt that their stroke risk was highest to
lowest in the following order: when taking no
therapy, aspirin and warfarin.

e Knowledge. Knowledge was tested using 24
questions about atrial fibrillation, stroke and
the advantages and disadvantages of taking
warfarin or aspirin. These questions (e.g.
‘Taking warfarin means that you have to go
for regular blood testing’) had the potential
responses of ‘true’, ‘false’ and ‘unsure’.

® Realistic expectations. Participants’ expecta-
tions were elicited regarding their chances of
stroke with no treatment, aspirin and warfarin,
and their chances of major bleeding with
aspirin and warfarin. Two different scales were
used. The first was a verbal phrase (qualitative)
scale with response items: very low; between
low and very low; low; between moderate and
low; moderate. The second scale was a nu-
merical probability (quantitative) scale with 14
possible ranges starting from ‘0% to 0.5 of 100
to ‘80—100 of 100°). Realistic expectations were
defined as the ability to correctly choose within
one category of the correct one. Examples of
these scales are available on our website
(http://www.ohri.ca).

Sample size

Prior to the initiation of the study, we believed
that the informed subscale of the DCS would
be the most sensitive indicator of differences
between the qualitative and quantitative groups
and thus chose it as the basis upon which to
calculate sample size. Using a 2 x 2 factorial
design, in order to detect a difference of 0.40
units on the DCS based on an alpha and beta
error rate of 0.05 and 0.20, respectively, a total
sample size of 200 participants was necessary.

This difference represents a meaningful beha-
vioural difference, as it is the smallest difference
observed between those who delayed and made
decisions in previous studies.'®

Statistical analysis

For the qualitative and quantitative groups,
differences in outcomes regarding decisional
conflict, knowledge, expectations and choices
were tested with chi-square and f-tests as
appropriate. For the choice of medications, the
analysis was further stratified by whether par-
ticipants reviewed low or moderate stroke risk
ABs. In order to identify the factors that were
important determinants of participant treatment
choices, a post hoc linear regression analysis was
performed which included multiple demographic
(those listed in Table 2), allocation group and
response variables (qualitative and quantita-
tive stroke and bleeding risk perceptions when
taking no therapy, aspirin and warfarin; and
decisional conflict scores).

Table 2 Participant characteristics

Quantitative Qualitative

group group
(n =99 (n =99

Mean age (years) (SD) 71 (7) 71 (7)
Sex (% female) 56 46
Education (high school or greater) 73 78

Medical history of:

Atrial fibrillation 0 0
Stroke 4 4
Transient ischaemic attack 6 8
Myocardial infarction 8 6
Gastrointestinal bleeding 5 3
Medications for:
Hypertension 33 32
Diabetes 4 7
Angina 8 10
Ever taken warfarin 8 4
Ever taken aspirin regularly 31 31
Know others with:
Atrial fibrillation 17 16
Stroke 82 81
Gastrointestinal bleeding 27 25
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Table 3 Participant decisional conflict

after use of audiobooklet Quantitative  Qualitative Difference (95% CI)  P-value
Mean DC Scale® score (SD)
Total Scale
Overall 1.8 (0.5) 1.9 (0.5) -0.1 (-0.08, 0.24) 0.89
Subscales
Feel uncertain 2.0 (0.8) 2.1 (0.8 0.1 (-0.15, 0.31)
Feel uninformed 1.6 (0.5) 1.8 (0.5) 0.2 (0.02, 0.31)*
Feel unclear 1.9 (0.5) 1.9 (0.7) 0.0 (-0.08, 0.25)
re. values
Feel unsupported 2.1 (1.0) 2.1 (0.9 0.0 (-0.23, 0.31)
Effective decision 1.8 (0.7) 1.9 (0.7) —-0.1 (-0.09, 0.29)

“Decisional Conflict Scale: scoring uses Likert scaling from 1 (low decisional conflict) to 5 (high
decisional conflict). Overall scores of 2.0 and lower are associated with taking action on deci-

sions.

*95% confidence limits of differences do not overlap with zero.

Results

Two hundred and forty-two persons were
approached for participation in the study, with
198 agreeing. No further information is avail-
able on those who refused participation.

All participants completed the interview pro-
cess. Table 2 compares the demographic char-
acteristics of participants in the qualitative and
quantitative groups. The groups were well
matched for all characteristics except for a 10%
difference in the number of males and females.
However, this difference had 95% confidence
limits that overlapped with zero.

Primary outcome

Table 3 shows participants’ decisional conflict
scores. Those using the quantitative decision
aids felt more informed than those using the
qualitative decision aid. However, there were no
statistically significant differences between the

two groups with respect to feeling certain, clear
about values, supported in decision-making, or
perceiving they had made effective decisions.

Secondary outcomes

Participant choices regarding antithrombotic
therapy are shown in Table 4. In all groups,
whether at moderate or low risk of stroke, the
majority chose to take aspirin. When comparing
qualitative and quantitative groups, there was a
statistically significant difference between treat-
ment choices for the moderate risk arm
(P = 0.01) but not the low risk arm. For the
moderate risk arm, participants in the quanti-
tative group were more likely to choose therapy
at the extremes of effectiveness (warfarin or no
therapy). Also, more persons in the qualitative
group chose the options of aspirin and were
‘unsure’ than those in the quantitative group.
As expected, given the greater absolute benefit of
warfarin to prevent stroke, persons in the

Table 4 Participant choices of anti-
thrombotic therapy after use of audio-
booklet

Low risk group Moderate risk group*

Quantitative Qualitative Quantitative Qualitative
n=>51 n =49 n =48 n =50
Number choosing (%):
Aspirin 36 (71) 33 (67) 25 (52) 32 (64)
Warfarin 2 (4) 2 (4) 8 (17) 4 (8)
No medication 7 (14) 7 (14) 9 (19) 2 (4)
Unsure 6 (12) 7 (14) 6 (13) 12 (24)

*Significant difference (P = 0.01) in choices between qualitative and quantitative groups.
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moderate risk arm were more likely to choose
warfarin therapy, compared with persons in the
low risk arm [12/98 (12%) vs. 4/100 (4%);
P =0.03].

Figure 2 shows the percentage of respondents
in each of the four groups who were able to
correctly rank-order their chance of stroke when
taking no therapy, aspirin and warfarin. The
overall percentage of correct rank ordering of
stroke risk was 48%. The use of a qualitative or
quantitative AB made no significant difference
in participants’ ability to rank-order their stroke
risk in a quantitative or qualitative manner (all
comparison P-values >0.10).

Table 5 compares participant knowledge.
After reviewing their respective ABs, there were
no significant differences between the qualitative
and quantitative groups in their knowledge of
pertinent information regarding atrial fibrilla-
tion, stroke and the use of warfarin and aspirin.

60
50
401
Percentage 3( -
correct

rank order 2 -

10

0- T |
Qual- low risk Quant- low risk Qual- mod risk Quant-mod risk
(n=49) (n=51) (n=50) (n=49)

M Qual Rank-order [OQuant Rank-order
Figure 2 Qualitative and quantitative rank-ordering of stroke
risk when taking no therapy, aspirin and warfarin: the

percentage of participants with correct rank-ordering. Qual —
qualitative, Quant — quantitative.

Table 5 Participant knowledge after use of audiobooklet

Correct Responses (%)
(No. correct /Total answered)

Quantitative  Qualitative  P-value
Atrial fibrillation and 92 91 0.64
stroke-related
(six questions)
Aspirin-related 66 66 0.91
(nine questions)
Warfarin-related 83 84 0.60

(nine questions)
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As expected, using the quantitative (numeri-
cal) scale, a significantly higher percentage of the
participants using the quantitative ABs had
realistic estimates of the numerical probabilities
for all outcomes compared with those exposed
to the qualitative ABs (all P-values <0.01). For
example, when estimating the chance of stroke
while taking warfarin, 76 and 32% of the
quantitative and qualitative groups gave correct
answers, respectively. In contrast, using the
qualitative scale, the differences between groups
in estimating the correct verbal phrases describ-
ing their probabilities were much smaller, and
not statistically significant (complete results
available from the authors).

The linear regression analysis showed that
three factors were associated with an increased
preference for warfarin therapy; the absence of a
history of gastrointestinal bleeding (P = 0.04),
female gender (P = 0.02), and increased quali-
tative perception of the baseline risk of stroke
(P = 0.002). In particular, previous use of war-
farin did not enter the regression model because
only 12 of the 199 participants had ever taken
warfarin previously.

Discussion

In this study, we assessed whether the qualitative
(verbal phrases) or quantitative (numbers and
graphics) presentation of pertinent risk infor-
mation affected the decision-making process of
volunteers who were asked to consider the need
for antithrombotic therapy to prevent stroke
from atrial fibrillation. Given the greater uncer-
tainty regarding probability estimates associated
with qualitative descriptions, we believed that
those reviewing quantitative information would
be more able to make informed decisions that
were associated with less decisional conflict.
Study participants reviewing quantitative ABs
had improved decisional conflict related to feel-
ing informed, compared with those reviewing
qualitative ones. There were no statistically sig-
nificant differences in knowledge of options and
outcomes other than probabilities of outcomes
between the two groups. There were also no
statistically significant differences between the
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qualitative and quantitative groups in their
ability to correctly rank-order their chance of
stroke when taking warfarin, aspirin or no
therapy. These results were expected as the
information needed to answer the knowledge
questions and rank-order stroke risk were
available in both decision aids. Also as was fully
expected, study participants reviewing ABs with
quantitative risk information were better able to
quantitatively (numerically) estimate their
chance of stroke and bleeding when taking
warfarin, aspirin or no medication. Finally, the
presentation of qualitative vs. quantitative
information seemed to have a variable effect on
actual treatment choices of participants, show-
ing no effect in the low risk group and a signif-
icant effect in the moderate risk group.

Although the method of presenting numerical
probabilities improved participant’s under-
standing of risk information and feeling
informed, it did not appear to affect other
dimensions of decisional conflict. The lack of
statistically significant effects on decisional con-
flict subscales of feeling supported and feeling
clear about values are not surprising given that
the interventions were comparably designed to
address these dimensions of decisional conflict.
The same lack of effect on the uncertainty sub-
scale may have been the result of the low
uncertainty scores, where there was little room
to improve (floor effect).

The variable effect of qualitative vs. quanti-
tative information on treatment choices is more
difficult to explain. Previous studies have also
shown that treatment choices are influenced by
the baseline risk levels for the outcomes.'>?
Thus, a possible explanation may lie in the dif-
ferent baseline risk of stroke in the low and
moderate stroke risk strata.

For the low risk arm, it is possible that both
the qualitative and quantitative groups per-
ceived that their chance of stroke was ‘low’ and
thus chose similar therapy. For the moderate
risk arm, more persons in the quantitative group
chose the options of warfarin and no treatment
than those in the qualitative group. Thus, par-
ticipants in the quantitative group were more
likely to choose therapy at the extremes of

effectiveness (warfarin or no therapy). Also,
more persons in the qualitative group chose the
options of aspirin and were ‘unsure’ than those
in the quantitative group. Thus, there may have
been variable individual interpretation of the
significance of a ‘moderate’ (qualitative group)
and ‘8% over 2 years’ (quantitative group)
baseline chance of stroke. It is possible that
those in the qualitative group were less able to
evaluate the meaning of a ‘moderate’ risk of
stroke. Therefore, their tendency was to be
unable to make a decision or to choose the
‘compromise™' therapy of aspirin. With those in
the quantitative group receiving more precise
information upon which to base their decision,
they were more likely to have a firmer opinion on
the significance of an 8% stroke risk. Thus, those
who evaluated their baseline chance of stroke as
significant chose warfarin, and those who did not,
chose no therapy. This also led to more partici-
pants in this group being able to make a treat-
ment choice and thus, fewer who were ‘unsure’.

The regression analysis demonstrated that one
of the three factors associated with an increased
preference for warfarin therapy was increased
qualitative perception of the baseline risk of
stroke, with quantitative perceptions of risk not
being associated with participant choices. It
appears that participants exposed to quantita-
tive estimates of stroke and bleeding risks made
qualitative judgements (e.g. low, very low,
moderate) about these numerical estimates.
They then used these qualitative estimates as the
basis for their choices. Thus, in this study, the
qualitative perceptions of probability were more
powerful predictors than the quantitative ones.
With these qualitative perceptions being roughly
the same in both qualitative and quantita-
tive groups of the low risk arm, the lack of effect
of the intervention on their choices may be
explained.

The lack of impact of quantitative informa-
tion on choice in the low stroke risk arm of this
study does not necessarily mean that this infor-
mation is not important in such clinical situa-
tions. Certainly, the use of only qualitative
information in decision aids would make the
patient presentation process simpler and more
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comparable with the usual patient education
materials. However, it may be premature to
conclude this for several reasons. First, the
results of this study need replication with
patients facing actual treatment decisions, in
which baseline decisional conflict may be higher
and risk perceptions more distorted. Secondly,
creating realistic expectations of outcomes (even
when it does not impact on choices) may provide
reassurance value in situations where risks are
commonly over-estimated. For example, in our
previous studies, we have found that patients
with atrial fibrillation overestimate their risk of
strokes, which may be a source of distress. In a
study of women who were high risk for breast
cancer, risk counselling, which moderated
women’s exaggerations of risk also reduced their
distress from perceived risk.>

This study has some limitations. Study par-
ticipants were volunteers who did not have atrial
fibrillation. They were asked to imagine that
they had atrial fibrillation and used clinical
vignettes, therefore they were not making ‘real-
life’ clinical decisions, and thus had little per-
sonal stake in the decisions they made. This may
explain the overall low (=50% correct respon-
ses) ability of patients to correctly estimate and
rank-order their stroke risk on different medi-
cations. Also, previous studies have found that
treatment choices can differ between persons
who have a disease and those who do not.?**
Thus, it is likely inappropriate to use the treat-
ment choices of the study participants to guide
patients with atrial fibrillation who are making
real-life treatment choices. Interestingly, how-
ever, the mean DCS scores of the participants
reviewing quantitative ABs in this study were
quite similar (and slightly lower) to those of
another AB study' in which patients with AF
made real-life decisions about stroke prevention
therapy. Additionally, decisional conflict was
generally low and satisfaction generally high in
both the quantitative and qualitative groups.
Thus, there may have been little room for the
presentation of quantitative or qualitative
information to affect these outcomes.

In summary, this study demonstrates that,
compared with the provision of qualitative
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information, providing sufficient quantitative
risk information to allow individuals to make
fully informed decisions improves their accuracy
of risk perceptions, the comfort with feeling
informed and may affect their actual choices.
Further studies are necessary to confirm whether
this study’s findings are replicable in patients
making actual clinical decisions and in other
clinical situations, and to explore further the
reassurance values of moderating exaggerated
risk perceptions.
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