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Abstract
Background: Risk is a ubiquitous part of health care. Understanding how people respond to risks is important for predicting how
populations make health decisions. Our objective was to seek preliminary descriptive insights into the attitude to health risk in the
Canadian population and factors associated with heterogeneity in risk attitude.
Methods: We used a large market-research panel to survey (in English and French) a representative sample of the Canadian general population that reflected the age, sex and geography of the population. The survey included the Health-Risk Attitude Scale,
which predicts how a person resolves risky health decisions related to treatment, prevention of disease and health-related behaviour.
In addition, we assessed participants’ numeracy and risk understanding, as well as income band and level of education. We summarized the responses, and we explored the independent associations between demographics, numeracy, risk understanding and risk
attitude in multivariable models.
Results: Of 6780 respondents, 4949 (73.0%) were averse to health risks; however, but there was considerable heterogeneity in the
magnitude of risk aversion. We found significant gradients of risk averse attitudes with increasing age and being female (p < 0.001)
using the multivariable model. French-speaking participants appeared to be more risk averse than those who were English-speaking
(p < 0.001), as were individuals scoring higher on the Subjective Numeracy Scale (p < 0.001).
Interpreation: In general, Canadians were averse to health risks, but we found that a sizeable, identifiable group of risk takers exists.
Heterogeneity in preferences for risk can explain variations in health care utilization in the context of patient-centred care. Understanding risk preference heterogeneity can help guide policy and assist in patient–physician decisions.

U

ncertainty is inherent to most health information and
evidence. Because decision-making in the presence of
uncertain evidence involves the risk of unfavourable
outcomes, personal attitude to risk guides many of the health
decisions that people make.1 Some individuals can exhibit riskseeking health behaviour, such as avoiding an effective but
burdensome treatment that can prevent disease progression,2
whereas others are deterred by even small risks (e.g., avoiding
immunization because of the small risk of adverse effects, thus
failing to benefit from immunization).3 Understanding these
attitudes can help explain variations in health care utilization,4
which in turn may enable policies such as public health interventions to be tailored to specific persons. Previous surveys of
the general population found that most people tend to be
averse to general risks, but there is a small group of people
who are risk seeking and some who are risk neutral.5,6 These
studies found associations between attitudes to risk and certain
population characteristics. For example, on average, women
tend to be more averse to general risks than men,7 and white
people tend to be more risk averse than nonwhite people.8
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Previous evidence suggested risk attitudes can vary across
outcomes and domains, such that someone might be risk
averse to financial decisions but risk seeking when it comes to
decisions related to health.9,10 Therefore, we hypothesized
that we could not infer from the results of surveys of Canadians’ propensity for general11 and financial risks12 as being representative of their propensity for health risks. Our objective
was to use the Health-Risk Attitude Scale13 to provide preliminary descriptive insights about the attitude to health risk in
the Canadian population, understand the distribution of attitudes and any associations with population characteristics and
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describe how the results can be used by policy-makers, health
care providers and patients to improve their decision-making.

Methods
Survey and participants

We used data from 2 research projects that sought to understand general population preferences for different health outcomes, which included questions on risk attitudes to explain
variation in preferences.14,15 We prepared web surveys with a
range of questions that were available in English or French
(Appendix 1, available at www.cmajopen.ca/content/4/2/E284/
suppl/DC1). The surveys were tested before launch in 3 focus
groups (2 English, 1 French).
Our target population was adults who were representative
of the Canadian population. Canadian residents 18 years of
age and older were recruited by email through a market
research agency from a panel of residents who previously consented to participate in research. Quota sampling was used to
ensure the sample represented the general Canadian population in terms of age, sex and geographical distribution. Once
respondents had indicated their preferred language, they were
presented with the study information and asked to provide
consent. The survey collected information on risk attitude,
demographic and socioeconomic characteristics, and measures
of numeracy and health literacy. Ethical approval for the
study was granted by the University of British Columbia
Behavioural Research Ethics Board.

Measurement of attitude to health risk

A person’s attitude to risk is typically elicited in experimental
studies, where lotteries measure risk-taking behaviour by staking real money.6 A person is risk averse if they prefer a certain
outcome over a risky outcome with a higher expected reward.
For example, they may prefer $40 rather than take a gamble
with a 50% chance of receiving $100 and 50% of receiving
nothing (where the expected outcome of the latter option is
$50, i.e., (0.5 × $0) + (0.5 × $100)). Unfortunately, such lottery
tasks can be cognitively challenging for many to understand,16
particularly in web surveys where an interviewer is not on hand
to explain the questions.17 However, excluding participants who
are unable to complete the task from such surveys can jeopardize the generalizability of the interpretations. In response,
scales have been developed that serve as proxies for risk attitude. These scales are simple to administer using web surveys
and ask a series of qualitative questions that are easier for people to understand in comparison with lottery-style questions.
Although there are numerous scales that measure general
risk attitude, few scales measure health risk attitude specifically. The Domain-Specific Risk-Taking (DOSPERT) scale11
is the most used instrument for risk attitude measurement. It
has a health and safety subscale that focuses on risky behaviour,
such as smoking and unprotected sex, rather than aspects of
medical treatments. A medical subscale of the DOSPERT has
been developed,18 but it requires administration alongside the
main scale; therefore, participants must answer 35 questions in
total. We used the Health-Risk Attitude Scale, which has been

shown to be internally consistent (Cronbach α = 0.83) and reliable (test–retest intraclass correlation coefficient = 0.86), with
good construct and convergent validity.13 Importantly, the
Health-Risk Attitude Scale has only 13 questions and takes less
time to complete compared with the DOSPERT scale while
providing high completion and response rates.13 This scale was
developed to predict how a person would resolve risky health
decisions in the future and features items related to medical
treatment, preventative health behaviour and risky health
behaviour. Each of the 13 questions (7 are reverse coded) are
scored from 1 (agree) to 7 (disagree), which results in a total
score that ranges from 13 to 91, where a higher score indicates
a more risk-averse attitude. We rescaled this score to between
0 and 100, with a score of 50 indicating risk neutrality.

Additional variables

Participants were members of a market research panel who
had agreed to participate in various surveys. We collected
information on age, sex, Canadian province or territory, level
of education and household income of the panel members
who participated in the survey. These variables have been previously found to be associated with aspects of risk-taking
behaviour.5,7,11 We also explored whether aspects of numeracy
and health literacy were associated with health risk attitude.
These outcomes have been associated with variations in
health outcomes and health care utilization,19 and related concepts associated with general risk-taking behaviour.16
We used the Subjective Numeracy Scale20 to measure
respondents’ self-assessed ability in mathematical tasks and
their preference for information presented numerically or in
text.20 This scale has been validated and found to correlate
highly with objective measures of numeracy and is quicker
and less burdensome for participants to complete than surveys
containing objective numeracy questions.21 We used additional questions to determine whether individuals could process and understand risk information, such as probabilities.
These questions had 2 parts and were adapted from a previous
study;22 respondents were presented with a test of gist and
verbatim-type risk knowledge.
In the gist question, a visual representation (100 people) is
used to describe the risk of withdrawal for 2 treatments:
treatment A (5 out of 100 people will have to stop taking the
treatment) and treatment B (10 out of 100 people will have to
stop taking the treatment). The respondent was asked to
choose if they preferred treatment A, treatment B or were
unsure. The verbatim question then asked how much more
likely the risk of treatment A/B (irrespective if they answered
this correctly) was compared with the risk in treatment B/A by
selecting a number between 1 and 10 from a drop down box.
A correct answer was considered to be treatment A, followed
by 2 times more likely than treatment B.

Statistical analyses

All analyses were based on respondents who had completed
the survey. Sociodemographic information is described using
the mean and standard deviation for continuous variables and
numbers and percentages for categorical data. Where possiCMAJ OPEN 4(2)
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Table 1: Participant characteristics compared with the
general population of Canada
No. (%) of study
participants
n = 6780

General
population of
Canada, %*

18–29

1550 (22.9)

21

30–39
40–49
50–59
60–69
70–79

1283 (18.9)
1320 (19.5)
1494 (22.0)
879 (13.0)
224 (3.3)
30 (< 1.0)

18
22
17
11
7
4

3668 (54.1)

51

646 (9.5)
857 (12.6)
242 (3.6)
186 (2.73)

11
13
4
2

Newfoundland and Labrador

94 (1.4)

2

Northwest Territories

7 (< 1.0)

–

Nova Scotia
Nunavut

286 (4.2)
5 (< 1.0)

3
–

Characteristic
Age, yr

ble, we compared demographic data from participants who
had completed the survey with those who did not complete
the survey to detect response bias. For participants who completed the survey, we then analyzed univariable associations
both descriptively and using Cohen’s d effect size.23 Independent associations between risk attitude and respondent demographic characteristics, numeracy and risk understanding were
explored using a multivariable ordinary least squares model,
with the scaled score (i.e., 0–100) as the dependent variable.
All analyses were performed in Stata v8.0.

Results
Participant characteristics

458 (6.7)

6

Of 9363 adults who responded to the invitation to participate in
the survey, 6780 (72.4%) completed all questions. The majority
of participants who did not complete the survey did not progress past the introduction screen, which suggests dropout was
not related to the complexity of the questions. The sociodemographic characteristics of respondents compared with the Canadian general population are shown in Table 1.25,26 Mean age of
the respondents was 44 (SD 15) years. In the sample population, 3668 participants (54.1%) were women, 19.3% were
Francophones, and all provinces and territories were represented. Overall, the sample was representative of the general
adult population in Canada, except for education (adults with
less than secondary education were underrepresented) and
older age (adults > 70 yr of age were underrepresented).
In the sample population, 2714 (40.0%) participants
reported a preference for and a good ability to use numerical
information based on the Subjective Numeracy Scale. Overall,
4788 respondents (70.6%) correctly answered the simpler gist
risk knowledge question and preferred the option with the
smaller risk, whereas 915 (13.5%) were unsure and 1077
(15.9%) answered incorrectly. Of the 4788 respondents who
correctly answered the initial question, 3482 (72.7%) correctly answered the more complex verbatim knowledge question (identifying that the larger risk was 2 times higher), 1174
(24.5%) incorrectly described the risk to be between 3 and 10
times higher, and 132 (2.8%) were unsure.

15 000–30 000
30 000–50 000

904 (13.3)
1403 (20.7)

13
20

Risk attitude and its associations

50 000–80 000

1650 (24.3)

27

80 000–150 000

1343 (19.8)

34†

≥ 150 000

391 (5.8)

†

Prefer not to answer

631 (9.3)

–

English

5473 (80.7)

78

French

1307 (19.3)

22

2714 (40.0)

–

≥ 80
Sex
Female
Province of residence
Alberta
British Columbia
Manitoba
New Brunswick

Ontario
Prince Edward Island
Quebec

2617 (38.6)

39

38 (1.0)

<1

1641 (24.2)

24

Saskatchewan

157 (2.3)

3

Yukon
Education

4 (< 1.0)

–

Up to high school level

2936 (43.3)

49

Some postsecondary
education
Undergraduate/postgraduate
level
Income, $
< 15 000

2534 (37.4)

33

1310 (19.3)

18

Language

Numeracy
Preference and good ability
for/with numbers

*Canadian Community Health Survey (2012).24
†Not reported.
‡Participant score of ≥ 4 on the Subjective Numeracy Scale.
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Descriptive results for the Health-Risk Attitude Scale are provided in Table 2 and Figure 1. Most respondents were averse
to health risks (n = 4949, 73.0%); 13.0% (n = 881) were risk
seeking and the remaining 14.0% (n = 949) were risk neutral.
The mean score was 58.7 (SD 9.6).
The association between age, sex and risk attitude is
described in Figure 2. Across age groups, men were more risk
seeking than women (p < 0.001). For both sexes, the proportion of respondents who were risk seeking decreased with
increasing age (p = 0.013 for men and p < 0.001 for women).
More numerate participants were more averse to health risk
(p < 0.001) (Figure 3).
Results from the multivariable model found significant gradients of an increasingly risk-averse attitude with increasing age,
being female, and having higher reported preference and ability
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Table 2: Participant results using the Health-Risk Attitude Scale survey (n = 6780)

Question

Likert
scale,
mean ± SD

No. (%) of participants
Risk seeking

Neutral

Risk averse

1.

I think I take good care of my body.*

5.1 ± 1.4

1042 (15.4)

1176 (17.3)

4562 (67.3)

2.

I don’t want to have to consider the consequences for my health in
everything that I do.

3.5 ± 1.7

3626 (53.5)

1222 (18.0)

1932 (28.5)

3.

It is important to me that I organize my life so that I will later enjoy
good health.*

5.4 ± 1.4

700 (10.3)

1011 (14.9)

5069 (74.8)

4.

If it concerns my health, then I see myself as someone who avoids
risks.*

4.9 ± 1.4

1079 (15.9)

1409 (20.8)

4292 (63.3)

5.

Uncertainty about the consequences of a medical intervention is, in
general, part of the game.

3.5 ± 1.6

3476 (51.3)

1715 (25.3)

1589 (23.4)

6.

My health means everything to me.*

5.4 ± 1.5

822 (12.1)

925 (13.6)

5033 (74.2)

7.

When I look back at my past, I think that, in general, I did take risks
with my health.

3.3 ± 1.8

3898 (57.5)

1076 (15.9)

1806 (26.6)

8.

If the doctor cannot offer me certainty about the possible
consequences of a medical intervention, then I would rather not
undergo it.*

4.5 ± 1.6

1721 (25.4)

1733 (25.6)

3326 (49.1)

9.

Safety first, where my health is concerned.*

5.4 ± 1.4

714 (10.5)

991(14.6)

5075 (74.9)

10.

To enjoy good health now and in the future, I am prepared to forego
a lot.*

4.7 ± 1.5

1321 (19.5)

1531 (22.6)

3928 (57.9)

11.

People say that I take risks with my health because of my habits.

4.3 ± 1.9

2432 (35.9)

1131 (16.7)

3217 (47.4)

12.

I’m not very fussy about my health.

4.6 ±1 .7

1894 (27.9)

1383 (20.4)

3503 (51.7)

13.

In general I would estimate that I would not have much of a problem
with undergoing a high risk operation.

4.0 ± 1.8

2710 (40.0)

1559 (23.0)

2511 (37.0)

58.7 ± 9.6

881 (13.0)

949 (14.0)

4949 (73.0)

Total

Note: Each question is scored on a 7-point Likert scale, from 1 (agree) to 7 (disagree). The sum of the score for each question provides a total score between 13 and 91,
where a higher score indicates a more averse attitude toward risk.
*Question is reverse coded.
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Figure 1: Distribution of health risk attitudes.
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for numerical information (Table 3). French-speaking participants appeared to be more risk averse than those who were English speaking (p = 0.02). Those with incomes of $150 000 and
more and those preferring not to answer income questions were
significantly more risk averse than those with incomes less than
$15 000. No association was found with level of education or the
health literacy questions that determine risk comprehension.

Interpretation
Main findings

We surveyed health risk attitude in a representative population of over 6000 Canadians. We found substantial heterogeneity in risk attitude among survey respondents. Although
most respondents tended to be averse to health risk, nearly 1
in 8 were willing to take health risks. We found certain characteristics to be associated with varying risk attitudes: willing-

Age group, yr

s

ness to take risks was negatively related to age and high-level
numeracy skills, and positively related to being male.

Comparison with existing studies

Our findings align with a survey of over 22 000 participants
living in Germany, which used a simpler, 1-item measure of
risk attitude but compared responses for general risk to
responses with other domains, such as driving a car, financial
matters, leisure and sports, career and health.5 Similar to our
findings, the German study found that women were significantly less willing to take health risks than men, and increasing age decreased the probability that a person was willing to
take health risks. Another similar finding related to participant
level of education, which was not strongly associated with
health risk attitude. This differs from the significant negative
association reported in the literature regarding increasing
level of education and aversion to financial risk.5

Males

Females

18–30

18–30

31–40

31–40

41–50

41–50

51–60

51–60

61–70

61–70

≥ 71

≥ 71

18–30

18–30

31–40

31–40

41–50

41–50

51–60

51–60

61–70

61–70

≥ 71

≥ 71

18–30

18–30

31–40

31–40

41–50

41–50

51–60

51–60

61–70

61–70

≥ 71

≥ 71
0

20

40

60

% of participants

80

100

Risk seeking
Risk neutral
Risk averse

0

20

40

60

80

100

% of participants

Figure 2: Association between health risk attitude and age and sex. The overall percentages of participants who were risk seeking, risk neutral
and risk averse are shown, by sex and within each sex, by age group. Dashed lines on each graph indicate average percentage within each sex
that falls into each profile.
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Previous studies found individuals with lower levels of
numeracy tend to be more risk averse.16 Our findings show
this also to be true in the health domain. Research has found
increasing levels of numeracy are required to facilitate access
to care, engagement with medical treatment and informed
decision-making.27 However, most numeracy studies in the
health literature focus on associations with risk perception,
where the need for numerical understanding is more clear.28
In terms of its association with risk attitude, research suggests
that numeracy is influenced by cognitive skills that may influence the processing of information, thus affecting subsequent
decision-making.29

Limitations

There are limitations that are important to consider. Further
validation of the Health-Risk Attitude Scale will be important,
in particular to determine its ability to predict actual risk
behaviour. Such a validation exercise is more complex in a
health context compared with finance, where investment decisions can be more readily compared. However, correlation
between risk attitude and behaviours such as screening uptake
and sunscreen use should be expected. As a measure, the
Health-Risk Attitude Scale does not include measures of risk
perception that previous studies have found to be an important influence of risk-taking behaviour.30 It would also be useful to compare the Health-Risk Attitude Scale with results
from a general risk attitude scale to clarify whether differences
are domain specific.
From a sampling perspective, the study included Internet
users from a market-research panel. Although these Internet
users are representative of the age, sex and geographical loca-

tion of the Canadian population, they may not be truly representative (e.g., participants in our survey are most likely to be
more computer literate than the general population).31 Our
measure of health literacy was limited, because it focussed on
participants’ risk comprehension but did not measure participants’ capacity to obtain, process and understand general
health information. This limited our ability to explain the
association between health literacy and risk behaviour but did
not affect our main findings regarding the extent of heterogeneity in health risk attitude.

Conclusion
From a policy-making perspective, our findings might explain
some of the observed differences in health care utilization
among Canadians. For example, an intervention with a risk of
an adverse effect may be less appealing to older women than to
younger men. Beyond the equity issues this raises for the funding of treatments and technologies, this understanding can
allow policies to be tailored to certain groups. From a health
professional perspective, in an era of demand for patient-centred care, it is important to provide care that aligns with patient
values and preferences.32 Just as a financial advisor would ask
their client to answer questions about their attitudes toward
financial risks, a short health risk attitude questionnaire could
be embedded in patient decision aids, thus enabling doctors to
make more value-congruent decisions with their patients about
treatment options that involve risks. From a patient perspective,
facilitating understanding of their own attitude to risk in comparison with others can help explain different health behaviours
and treatment preferences. This might bring reassurance or
help people explain to others the reason for their decisions.

0.4
0.3

Effect size

0.2
0.1
0
–0.1
–0.2
1-2
(n = 457)

3
(n = 1222)

4
(n = 2126)

5
(n = 2223)

6
(n = 752)

Subjective numeracy score

Figure 3: Association between preference and ability for numerical information and risk attitude among participants. Note: Effect size measured
using Cohen’s d (d = 0.2 is considered a small effect size, d = 0.5 is considered a medium effect size and d = 0.8 is considered a large effect size).
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This study found health risk attitudes can vary considerably. We identified that most participants tended to be averse
to health risks and tended to have common characteristics.
These results can be used by policy-makers, health professionals

and patients to understand individual health decisions, help
design better interventions that can target specific populations
with different risk tolerances and improve shared decisionmaking for health decisions involving risks.

Table 3: Univariable and multivariable regression analysis results
Univariable analysis
Participant characteristic

B

Multivariable analysis

p

95% CI

B

0.7

–0.549 to 0.868

0.205

p

95% CI

0.6

–0.499 to 0.909

Age category, yr
18–29

Ref

30–39

0.159

40–49

–0.034

0.9

–0.737 to 0.669

–0.017

1.0

–0.716 to 0.681

50–59

0.969

0.005

0.289 to 1.649

1.001

0.004‡

0.323 to 1.680

60–69

1.424

< 0.001

0.631 to 2.216

1.469

< 0.001‡

0.681 to 2.257

70–79

2.312

0.001

0.971 to 3.653

2.448

< 0.001‡

1.117 to 3.779

3.796

0.03

0.338 to 7.255

4.457

0.01‡

1.032 to 7.881

< 0.001

–2.490 to –1.579

–2.363

< 0.001‡

–2.825 to –1.900

≥ 80

Ref

Sex
Female

Ref

Male

–2.034

Ref

Education
Up to high school level

Ref

Ref

Some postsecondary school

0.372

0.1

–0.138 to 0.882

0.301

0.2

–0.211 to 0.813

Undergraduate/postgraduate level

0.570

0.07

–0.054 to 1.195

0.581

0.08

–0.073 to 1.235

0.2

–0.338 to 1.817

0.456

0.4

–0.613 to 1.524

Income, $
< 15 000
15 000–30 000

Ref
0.739

Ref

30 000–50 000

0.668

0.2

–0.343 to 1.678

0.294

0.6

–0.713 to 1.300

50 000–80 000

0.839

0.1

–0.153 to 1.832

0.486

0.3

–0.508 to 1.479

80 000–150 000

0.911

0.08

–0.105 to 1.928

0.666

0.2

–0.362 to 1.693

≥ 150 000 or more

1.729

0.009

0.435 to 3.022

1.258

0.06

–0.030 to 2.547

Prefer not to answer

2.028

0.001

0.875 to 3.182

1.940

0.001‡

0.788 to 3.092

Language
English

Ref

French

0.703

0.02

0.124 to 1.281

1.307

Ref
0.0‡

0.703 to 1.912

Subjective numeracy

1.271

< 0.001

0.812 to 1.731

0.858

< 0.001

0.630 to 1.085

Risk gist knowledge*
Incorrect

Ref

Ref

Correct

0.298

0.4

–0.336 to 0.932

0.168

0.7

–0.599 to 0.935

Unsure

–0.148

0.7

–0.994 to 0.697

–0.321

0.4

–1.158 to 0.516

0.233

–0.073 to 0.841

–0.305

0.3

–0.929 to 0.320

54.632

0.0

53.243 to 56.020

Risk verbatim knowledge†
Incorrect
Correct

Ref
0.384

Constant

Ref

Note: B = beta coefficient, CI = confidence interval.
*In the gist question, a visual representation (100 people) is used to describe the risk of withdrawal for 2 treatments, treatment A (5 out of 100 people will have to stop
taking the treatment) and treatment B (10 out of 100 people will have to stop taking the treatment). The respondent was asked to choose if they preferred treatment A,
treatment B or were unsure.
†The verbatim question then asked how much more likely the risk of treatment A/B (irrespective if they answered this correctly) was compared with the risk in treatment B/A
by selecting a number between 1 and 10 from a drop down box. A correct answer was considered to be treatment A, followed by 2 times more likely than treatment B.

E290

CMAJ OPEN 4(2)

CMAJ OPEN
Research
References
1. Bell DE, Raiffa H, Tversky A. Decision making: descriptive, normative, and prescriptive interactions. Cambridge (UK): Cambridge University Press; 1988.
2. Prosser LA, Kuntz KM, Bar-Or A, et al. The relationship between risk attitude
and treatment choice in patients with relapsing–remitting multiple sclerosis.
Med Decis Making 2002;22:506-13.
3. Tsutsui Y, Benzion U, Shahrabani S, et al. A policy to promote influenza vaccination: a behavioral economic approach. Health Policy 2010;97:238-49.
4. Rosen AB, Tsai JS, Downs SM. Variations in risk attitude across race, gender,
and education. Med Decis Making 2003;23:511-7.
5. Dohmen T, Falk A, Huffman D, et al. Individual risk attitudes: measurement,
determinants, and behavioral consequences. J Eur Econ Assoc 2011;9:522-50.
6. Donkers B, Melenberg B, Van Soest A. Estimating risk attitudes using lotteries:
a large sample approach. J Risk Uncertain 2001;22:165-95.
7. Byrnes JP, Miller DC, Schafer WD. Gender differences in risk taking: a
meta-analysis. Psychol Bull 1999;125:367-83.
8. Halek M, Eisenhauer JG. Demography of risk aversion. J Risk Insur 2001;1:1-24.
9. van der Pol M, Ruggeri M. Is risk attitude outcome specific within the health
domain? J Health Econ 2008;27:706-17.
10. Weber EU, Blais A-R, Betz NE. A Domain-Specific Risk-Attitude scale: measuring risk perceptions and risk behaviors. J Behav Decis Mak 2002;15:263-90.
11. Blais A-R, Weber EU. A Domain-Specific Risk-Taking (DOSPERT) scale
for adult populations. Judgment Decis Mak 2006;1: 33-47.
12. Canadian Money State of Mind Risk Survey: investor risk, behavior & beliefs.
Toronto: Ontario Securities Commission’s Office; 2014. Available: www.
getsmarteraboutmoney.ca/en/research/Our-research/Pages/Investor-Risk
-Behaviours-and-Beliefs-2014.aspx (accessed 2016 May 6).
13. Van Osch SMC, Stiggelbout A. The development of the Health-Risk Attitude
Scale. Leiden (Netherlands): Leiden University Repository; 2004. Available:
https://openaccess.leidenuniv.nl/bitstream/handle/1887/12363/07.pdf?sequence
=10 (accessed 2016 May 16).
14. Bansback N, Harrison M, Marra C. Does introducing imprecision around
probabilities for benefit and harm influence the way people value treatments?
Med Decis Making 2015 Aug. 24 [Epub ahead of print].
15. Harrison M, Marra C, Shojania K, et al. Societal preferences for rheumatoid
arthritis treatments: evidence from a discrete choice experiment. Rheumatol
(Oxford) 2015;54:1816-25.
16. Dohmen TJ, Falk A, Huffman D, et al. Are risk aversion and impatience
related to cognitive ability? Am Econ Rev 2010;3:1238-60.
17. Harrison JD, Young JM, Butow P, et al. Is it worth the risk? A systematic
review of instruments that measure risk propensity for use in the health setting.
Soc Sci Med 2005;60:1385-96.
18. Butler S, Rosman A, Seleski S, et al. A medical risk attitude subscale for
DOSPERT. Judgment Decis Mak 2012;7:189-95.
19. Berkman ND, Sheridan SL, Donahue KE, et al. Low health literacy and health
outcomes: an updated systematic Review. Ann Intern Med 2011;155:97-107.
20. Fagerlin A, Zikmund-Fisher BJ, Ubel PA, et al. Measuring numeracy without a
math test: development of the subjective numeracy scale. Med Decis Making
2007;27:672-80.
21. Zikmund-Fisher BJ, Smith DM, Ubel PA, et al. Validation of the subjective
numeracy scale: effects of low numeracy on comprehension of risk communications and utility elicitations. Med Decis Making 2007;27:663-71.
22. Dolan JG, Qian F, Veazie PJ. How well do commonly used data presentation
formats support comparative effectiveness evaluations? Med Decis Making
2012;32:840-50.

23. Cohen J. Statistical power analysis for the behavioral sciences. Lawrence Erlbaum
Associates; 1977.
24. Canadian Community Health Survey. Ottawa: Statistics Canada; 2012. Available: http://www5.statcan.gc.ca/cansim/ (accessed 2015 Feb. 2).
25. Population 15 years and over by highest degree, certificate or diploma (1986
to 2006 Census). Ottawa: Statistics Canada; [modified 2009]. Available: www.
statcan.gc.ca/tables-tableaux/sum-som/l01/cst01/educ42-eng.htm (accessed
2016 May 6).
26. Table 1: Number of people and proportion of the population reporting French by
selected language characteristic, Canada, 2006 and 2011. Ottawa: Statistics Canada; [modified 2015]. Available: www12.statcan.gc.ca/census-recensement/2011/
as-sa/98-314-x/2011003/tbl/tbl3_1-1-eng.cfm (accessed 2016 May 6).
27. Reyna VF, Nelson WL, Han PK, et al. How numeracy influences risk comprehension and medical decision making. Psychol Bull 2009;135:943-73.
28. Reyna VF. A theory of medical decision making and health: fuzzy trace theory.
Med Decis Making 2008;28:850-65.
29. Keller C, Kreuzmair C, Leins-Hess R, et al. Numeric and graphic risk information processing of high and low numerates in the intuitive and deliberative
decision modes: an eye-tracker study. Judgment Decis Mak 2014;9:420-32.
30. Weber EU, Blais A-R, Betz NE. A Domain-Specific Risk-Attitude scale:
measuring risk perceptions and risk behaviors. J Behav Decis Mak 2002;15:
263-90.
31. Couper MP. Review: Web surveys: A review of issues and approaches. Public
Opin Q 2000;64:464-94.
32. Barry MJ, Edgman-Levitan S. Shared decision making — the pinnacle of
patient-centered care. N Engl J Med 2012;366:780-1.

Affiliations: School of Population and Public Health (Bansback), University of British Columbia; Centre for Health Evaluation & Outcome Sciences (Bansback, Harrison); Centre for Clinical Epidemiology and Evaluation (Bansback, Sadatsafavi, Whitehurst), Vancouver Coastal Research
Institute; Faculty of Pharmaceutical Sciences (Harrison), University of
British Columbia; Faculty of Medicine (Sadatsafavi), Gordon and Leslie
Diamond Health Care Centre, Vancouver, BC; Leiden University Medical Center (Stiggelbout), Leiden, Netherlands; Faculty of Health Sciences
(Whitehurst), Simon Fraser University, Burnaby, BC
Contributors: Nick Bansback and Mark Harrison contributed substantially to the conception and design of the study. All of the authors contributed substantially to the analysis and interpretation of the data. Nick
Bansback drafted the article, and Mark Harrison, Mohsen Sadatsafavi,
Anne Stiggelbout and David Whitehurst revised it critically for important
intellectual content. All of the authors gave approval of the final version
to be published and agreed to act as guarantors of the work.
Acknowledgements: Funding for the study was provided by the Canadian Centre for Applied Research in Cancer Control, which is funded by
the Canadian Cancer Society Research Institute. Nick Bansback is a
Canadian Institutes of Health Research New Investigator.
Supplemental information: For reviewer comments and the original
submission of this manuscript, please see www.cmajopen.ca/content/4/2/
E284/suppl/DC1

CMAJ OPEN 4(2)

E291

