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Purpose: Communicating information about risk and probability to patients is considered a 

difficult task. In this study, we aim to evaluate the use of visual aids representing perioperative 

mortality and long-term survival in the communication process for patients diagnosed with 

coronary artery disease at the National Institute of Cardiology, a Brazilian public hospital 

specializing in cardiology.

Patients and methods: One-on-one interviews were conducted between August 1 and 

November 20, 2017. Patients were asked to imagine that their doctor was seeking their input 

in the decision regarding which treatment represented the best option for them. Patients were 

required to choose between alternatives by considering only the different benefits and risks shown 

in each scenario, described as the proportion of patients who had died during the perioperative 

period and within 5 years. Each participant evaluated the same eight scenarios. We evaluated 

their answers in a qualitative and quantitative analysis.

Results: The main findings were that all patients verbally expressed concern about periopera-

tive mortality and that 25% did not express concern about long-term mortality. Twelve percent 

considered the probabilities irrelevant on the grounds that their prognosis would depend on 

“God’s will.” Ten percent of the patients disregarded the reported likelihood of perioperative 

mortality, deciding to focus solely on the “chance of being cured.” In the quantitative analysis, 

the vast majority of respondents chose the “correct” alternatives, meaning that they made 

consistent and rational choices.

Conclusion: The use of visual aids to present risk attributes appeared feasible in our sample. 

The impact of heuristics and religious beliefs on shared health decision making needs to be 

explored better in future studies.

Keywords: patients’ preferences, coronary revascularization, angina, cardiology, coronary 

artery bypass grafting, percutaneous coronary intervention

Introduction
Patients are key, albeit often unrepresented, players in health care decision making. 

Understanding how patients value different aspects of health care interventions may 

help decision makers optimize resource allocation, foresee treatment uptake, and raise 

treatment adherence.1 For instance, patients diagnosed with coronary artery disease 

(CAD) and their clinicians may face difficult decisions regarding treatment options, 

mainly between coronary artery bypass grafting (CABG) and percutaneous coronary 

intervention (PCI). This kind of arrangement may be considered “preference sensi-

tive,” meaning that the “right” treatment choice may depend on the relative weight 

the patient gives to the risks and benefits of treatments.
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Stated preference methods, such as discrete choice experi-

ments (DCEs), may be applied to elicit patients’ preferences 

regarding the benefits and risks of treatments. However, the 

inclusion of risk attributes in DCEs should encompass a 

serious consideration of the best strategy of communicating 

risk information to patients in an understandable and clear 

manner. It is well documented that conveying information 

about risk and probability both to patients and to the general 

population can be a difficult task.2,3

When patients fail to understand relevant information 

over the course of a DCE, their response patterns are likely 

to be affected, which may result in biased estimates.1 Conse-

quently, their overall engagement with the choice experiment 

may be affected, and they may resort to simplified decision 

heuristics to complete the experiment (eg, they may ignore 

the risk attributes altogether). These phenomena may be 

especially relevant among patient groups with low health 

literacy and low numeracy.4,5

When probability information is not understood as 

intended, the validity, usefulness, and applicability of the 

results are limited; therefore, researchers must seek effective 

means of communication between clinician and patients.6,7 

In recent years, several efforts have been undertaken to 

explore effective ways to communicate risk, and best-

practices recommendations endorse the use of pictures and 

graphics to better illustrate the information.8,9

This article discusses the challenges faced by clinicians 

and patients in using visual aids to represent risk information 

in an inpatient sample in Brazil.

Patients and methods
Data collection was conducted by trained interviewers, 

comprising one cardiologist and two nurses, at the National 

Institute of Cardiology (INC – Instituto Nacional de Car-

diologia), a public hospital specializing in cardiology. 

These professionals had not had any previous contact with 

the participants, and none of them was responsible for the 

care of any of those patients.

The study used a convenience sample of hospitalized 

patients with stable CAD, most of them waiting for a coro-

nary revascularization procedure. Respondents were selected 

randomly based on their ward number using a list of random 

numbers generated from Microsoft Excel. We chose patients 

with CAD because we judged that they would be more com-

mitted to the interviews than any alternative sample from the 

general population.

This study was conceived according to the best-practices 

recommendations. Patients’ eligibility to participate in the 

study was determined by the following inclusion criteria: 

diagnosis of CAD; willingness to participate in a face-to-face 

interview and answer questions about preferences regarding 

possible treatment complications; willingness to have the 

interview audio recorded; willingness to provide informed 

consent; and currently being considered for a revascular-

ization treatment. Participants were deemed ineligible if 

they had already undergone surgery, such as angioplasty, 

or if they believed themselves unable to understand the 

experiment.

Ethical approval was obtained from the National Institute 

of Cardiology Ethical Department (Comitê de ética e pesquisa 

do Instituto Nacional de Cardiologia), and written informed 

consent was obtained from each study participant (CAAE 

number 63684017.0.0000.5240).

One-on-one interviews were conducted between August 1 

and November 20, 2017. Patients were asked to imagine 

that their doctor was seeking their input in the decision 

regarding which treatment represented the best option for 

them. Visual aids were used as a strategy to support com-

munication by overcoming problems with numerical literacy 

(Figures 1–5).

Figure 1 Based upon the benefits and risks, which choice do you prefer?
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As no treatment labels were used, the subjects were 

required to choose between option “A” and option “B,” 

considering only the different benefits and risks shown in 

each scenario. The risks and benefits were represented by the 

various proportions of patients who had died during the peri-

operative period and within 5 years. The main trade-off was 

an increase in the risk of dying during the treatment for the 

benefit of greater long-term (5-year) survival. After each task, 

we asked the same open-ended question for a think-aloud 

exercise in which patients were asked to explain in their own 

words the reasons why they had chosen a particular option. 

Each participant evaluated the same eight scenarios.

We made the basic assumptions that dying in surgery is 

worse (less utility) than dying in 5 years and that dying in 

5 years is worse than being alive. We also assumed that if we 

presented two options with different percentages of mortality 

and survival, the individual would choose according to his 

preferences (the option with the greatest utility) and that his 

choice would be the same regardless of which options were 

represented by the letters A and B and independently of the 

order in which the options had been displayed.

In keeping with economic theory (continuity axiom), we 

expected that in the first two scenarios patients would choose 

option “A,” since the first option had lower perioperative and 

overall risk (Figure 1). The third and sixth scenarios had the 

same probabilities, the only difference being that the options 

were inverted; consequently, we expected that whoever 

chose option “A” in the third scenario would choose “B” in 

the sixth and vice versa (Figure 2). The fourth and eighth 

scenarios contained dominated options and presented the 

same probabilities in different orders. We expected that the 

subjects would choose option “A” in the fourth and option 

“B” in the last scenario (Figure 3).

Qualitative approach
We performed a qualitative analysis with the main objective 

of identifying which arguments would be used by the patients 

when we asked them why they had made a particular choice. 

As described earlier, our quantitative analysis was based 

on “adequate response” assumptions. Notwithstanding, to 

classify the choices only as right or wrong answers would 

have been very simplistic. We searched for the words that 

Figure 2 Based upon the benefits and risks, which choice do you prefer?

Figure 3 Based upon the benefits and risks, which choice do you prefer?
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were most used by the interviewees to justify their choices, 

expressions that could represent misunderstandings and any 

other possible reasoning that could have led them to choose 

in an alternative way (not necessarily meaning they were 

unable to understand the task).

All interviews were audio recorded in a digital format, 

and the data collected were analyzed qualitatively in a three-

stage procedure: 1) transcribing the data in preparation for 

analysis, 2) reducing the data to themes, and 3) representing 

the data. First, the data were fully transcribed and properly 

compared with the audio versions to detect errors. Then, we 

reviewed the data in search of repeated ideas or concepts, 

which were grouped into categories. A qualitative analysis 

was conducted on the patients’ transcribed responses, pre-

serving the terms they used to justify their choices. Such 

terms were cataloged in groups with similar meanings. No 

data analysis software was used to perform this task. Two 

researchers analyzed the transcripts independently. The 

criterion used to terminate data collection was sampling 

saturation.10

Quantitative approach
 In the first scenario, option “A” presented a risk of peri-

operative death of 2/50 (4%) and a risk of 18/50 (36%) of 

dying within 5 years. Option “B” presented a 30/50 (60%) 

risk of perioperative death and no further deaths during the 

5-year period. We assumed that patients would choose the 

first option because there were fewer perioperative deaths 

and more long-term survivors (Figure 1).

In scenario two, the superiority of option “A” is even 

greater than in scenario one. The perioperative mortality 

is 10/50 (20%), as opposed to 30/50 (60%) for the second 

option. Our assumption was that patients would choose 

option “A” (Figure 1).

Scenario three presented a trade-off between worse/better 

perioperative mortality and better/worse long-term survival 

(Figure 2). We hypothesized that in scenarios three and 

six, patients would keep their first choice, regardless of the 

option, when they repeated the task. We merely inverted the 

order of the alternatives, maintaining the same proportions 

of perioperative and long-term deaths.

In scenario four, we assumed that patients would choose 

option “A,” since there were 30 patients still living within 

5 years in both options, but option “A” had no perioperative 

mortality while option “B” had perioperative mortality of 

10/50 (20%). We still hypothesized that in scenarios four 

and eight, patients would keep their first choice, regardless 

of the option, when they repeated the same task, similar to 

scenarios three and six. Between scenarios four and eight, 

we merely inverted the order of the alternatives, maintaining 

the exact proportions of perioperative and long-term deaths 

(Figure 3).

In scenarios five and seven (Figure 4), there was no 

assumption of a “correct” answer. Scenario seven was 

designed to estimate the proportion of patients who were 

choosing between the options using a heuristic based solely 

on perioperative mortality. With a single perioperative death 

(2%) and another 39 deaths (78%) within 5 years, option “A” 

had a long-term survival of only 10/50 (20%). Option “B” 

presented high perioperative mortality, 10/50 (20%), and the 

5-year survival was 40/50 (80%).

A z-test for proportions was used to calculate whether 

choices made by patients were different from random choices. 

The null hypothesis was that the proportion of “correct” 

answers would be less than or equal to 50%. A p-value less 

than 0.05 was considered significant.

The latter part of the questionnaire included questions 

regarding demographic information (age, gender, ethnicity, 

income, and level of education). We summarized the data by 

means, medians, or percentages, as indicated.

Figure 4 Based upon the benefits and risks, which choice do you prefer?

Figure 5 Based upon the benefits and risks, which choice do you prefer?
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Results
Each interview was ~45 minutes in duration. We enrolled 

34 respondents; two of them were excluded because they 

considered themselves unable to understand. Overall, the 

respondents were likely to be male, retired, married, and 

religious (Table 1).

Qualitative analysis results
The transcripts of the 32 interviews were analyzed, and 

the most frequently used terms were as follows: “death” 

(85 times), “live” (34 times), “cure” (9 times), and “God” 

(9 times). The preliminary analysis identified six catego-

ries: 1) “concern about perioperative death,” 2) “concern 

about long-term survival,” 3) “long-term survival depends 

exclusively on me,” 4) “long-term survival depends 

exclusively on God’s will,” 5) “the most important attri-

bute is to be cured,” and 6) “difficulty in answering the 

questionnaire.”

Although they were asked to consider exclusively the 

probabilities presented, 20% of the patients considered the 

possibility that long-term mortality could be minimized 

through lifestyle changes. This belief may have impacted 

their choices. All patients verbally expressed concern about 

perioperative mortality, and 75% of respondents expressed 

concern about long-term mortality. Notably, 25% of patients 

based their decisions only on short-term risk.

Ninety-four percent of the patients were religious, most 

of them Catholic (53% of all subjects). Considering the small 

sample size, it is not possible to evaluate differences between 

religion-based subgroups or the impact of religion on choices. 

Nonetheless, it is interesting to note that 12% of respondents 

considered the probabilities irrelevant on the grounds that 

their prognosis would depend solely on God’s will.

In this study, we made assumptions regarding what con-

stitutes a “correct answer.” During the interviews, it became 

evident that some patients were making unexpected choices, 

but those choices were clearly not related to misunderstand-

ing or low numeracy skills. For example, in scenario one, 

some subjects argued that in option B, if one did not die 

during the perioperative process, one could be regarded as 

cured. Ten percent of the patients disregarded the reported 

probability of perioperative mortality, deciding to focus 

solely on the chance of being cured.

Finally, although our sample came from a public hospital 

located in a middle-income country, the subjects’ educational 

levels varied, ranging from patients who had studied less 

than 3 years to patients with a bachelor’s degree. The small 

sample size limits subgroup analysis by education level. 

With the exception of two patients who considered them-

selves incapable of understanding the experiment, only one 

patient verbally stated that the questionnaire was difficult 

to interpret.

Quantitative analysis results
For the first two scenarios, 29/32 (90.6%) of respondents 

chose the “correct” alternative, the one we had considered 

to have the greater benefit (option “A,” Figure 1), indicating 

significant rational economic behavior (p = 0.01). In sce-

nario one, the vast majority of respondents, 30/32 (93.7%), 

responded according to our assumption (p , 0.01). We had 

judged option “B” as an irrational economic behavior choice, 

but some patients considered it reasonable because “if you 

survived the surgery, you would be cured” since no one had 

died in the following 5 years.

In scenario two, the superiority of option “A” was even 

greater, and there were no patients who died after the peri-

operative period. We assumed that patients would choose 

option “A,” which occurred in 31/32 cases (97%). The only 

person who chose option “B” was a patient with a college 

degree, who did not justify his choice.

In scenario three, 14 patients chose option “A” and 18 

chose option “B.” We wanted to test whether patients would 

maintain their choice in comparison to scenario six. Most 

patients, 22/32 (68.7%), kept their choice, although this 

percentage cannot be considered significantly different from 

a random choice (p = 0.20).

In scenario four, most respondents 25/32 (78%) chose the 

“right answer” (p = 0.037). Nonetheless, we were surprised 

by many patients’ answers when they consciously opted 

Table 1 Patient sociodemographic characteristics

number of participants 32
Male
Female

24 (75%)
8 (25%)

Age, mean (sD) 63.3 (8.6)
religion

catholic
evangelical
spiritist
Others

17 (53%)
7 (22%)
5 (16%)
3 (9%)

skin color
White
Pardo
Black

14 (44%)
14 (44%)
4 (12%)

Years of education
6–10 years
11–13 years
.13 years

6 (19%)
8 (25%)
13 (41%)
5 (16%)

income, mean (sD) r$1,800.00 
(r$2,590.00)
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for option “B.” They argued that option “B” presented the 

lowest risk for those who had survived the surgery. Instead 

of being a matter of right or wrong answers as we had 

originally thought, scenarios four and eight could be judged 

as a preference task. Between scenarios four and eight, the 

majority of patients 25/32 (78%) maintained their choice, 

and the consistency of patients’ choices was statistically 

significant (p = 0.04).

In scenarios five and seven (Figure 4), there was no 

assumption of a “right” answer. Half of the patients chose 

option “A” in scenario five, mainly because they considered 

the perioperative mortality in option “B” (20%) too high. The 

other half of respondents chose option “B,” mainly because 

there was better long-term survival, as they explained in 

the recorded conversations. In scenario seven (Figure 4), 

despite the enormous mortality (80% within 5 years), 25% 

of respondents preferred option “A,” which may be related 

to a heuristic process as some of these patients declared that 

they were focusing on perioperative death.

Discussion
Individuals faced with a choice between two treatments 

need to evaluate the benefits and risks of each option. It is 

recognized that patients’ risk perception and preferences are 

poorly understood;6 therefore, it is possible that cardiologists 

have been making recommendations based on outcomes that 

may not represent patients’ preferences adequately.

There are differences between patients’ and physicians’ 

values. For example, compared with physicians, patients 

seem to be willing to accept considerably heightened risks 

with PCI to avoid CABG. In a study by Bowling,11 angio-

plasty was the preferred treatment for 80% of respondents, 

and in this study, when patients were asked which treatment 

they would prefer between PCI and CABG if the risks and 

benefits were equal, 94% of patients chose PCI.

Besides the differences between patients and physicians 

in weighing up risks, the impact of the patients’ empower-

ment and participation on health decisions is unknown. For 

example, the results from the Bari study have shown inconsis-

tency regarding treatment impact in randomized versus regis-

try diabetic patients. Their choices may, at least in part, explain 

these differences, since patients’ preferences may be related 

to some characteristics that influence adherence to prescribed 

medications and compliance with treatment. The impact of 

the incorporation of patients’ preferences in coronary disease 

treatment needs to be researched in future trials.12

In this study, we undertook a series of face-to-face 

semi-structured interviews with stable hospitalized patients 

with CAD to appraise the feasibility of using visual aids 

to represent risks. The rationality and consistency of the 

responses were evaluated quantitatively according to utility 

assumptions. The pattern of responses was also qualitatively 

assessed, bringing inferences to inform future studies.

Understanding probabilities may be a challenge for 

patients, but in this study, we demonstrated that it is pos-

sible to present risk trade-offs in scenarios with visual 

aids and to obtain consistent and rational answers with the 

potential to reveal patients’ preferences. Future studies may 

test the impact of such visual aids in discussions between 

stakeholders regarding coronary revascularization treat-

ment options.

Another important aspect identified in our study was the 

impact caused by the religious beliefs of patients. In this 

study, 12% of respondents had not considered the prob-

abilities based on their prognosis, depending solely on God’s 

will. Our small sample does not permit us to infer the impact 

of religion (50% Catholic and 50% Evangelical), skin color 

(50% white, 25% black, and 25% brown), origin (100% from 

Rio de Janeiro), or level of education (75% with more than 

9 years of study and 25% with more than 6 years, not one 

had a college degree). The impact of religious beliefs needs 

to be explored in future preference studies.

Our study does have several limitations. Only a small 

number of patients were recruited; consequently, the study 

did not have enough power for subgroup analysis. In addi-

tion, the participants came from a single hospital in Brazil; 

this common factor limits the generalizability of the study. 

The number of scenarios selected could have led to survey 

fatigue. Furthermore, the outcome definitions and survey 

structure were tested in pilot studies but were not validated. 

Finally, although the use of visual aids was considered 

feasible, some patients were averse to short-term risks and 

preferred treatment options with a lower expected value. The 

impact of religious beliefs and heuristics on shared health 

care decision making merits future research.

Conclusion
Physicians and health care organizations have the obligation 

to overcome linguistic, cultural, and health literacy barriers 

to successfully make safe and high-quality recommendations 

considering patients’ values.

The use of visual aids to present risk attributes was fea-

sible in a sample of hospitalized patients at a public tertiary 

hospital in Brazil. The patients considered themselves able 

to understand and participate in decisions, and most of them 

presented answers consistent with economic theory.
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