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Abstract Strokes can have a catastrophic impact on pa-

tients’ health-related quality of life (HRQoL). In addition to

warfarin, two novel oral anticoagulants, i.e., dabigatran and

rivaroxaban, have been approved to prevent strokes. This

study aimed to use direct measures to elicit patient-reported

utilities (i.e., preferences) for anticoagulant-related out-

comes. A cross-sectional survey was administered to 100

patients taking warfarin in an anticoagulation clinic. Utilities

for six long-term and four short-term anticoagulant-related

health states were elicited by the visual analogue scale

(VAS) and standard gamble (SG) methods. Health states

with the highest SG-derived mean utility values were ‘‘well

on rivaroxaban’’ (mean ± SD = 0.90 ± 0.15), ‘‘well on

warfarin’’ (0.86 ± 0.17), and ‘‘well on dabigatran’’

(0.83 ± 0.18). Approximately half of the patients consid-

ered major ischemic stroke (-1.57 ± 6.77) and intracranial

hemorrhage (-1.99 ± 6.98) to be worse than death. The

percentages of patients who considered a particular health

state worse than death ranged from 0 to 55 % among various

health states assessed. The VAS had similar findings. Good

logical consistency was observed in both VAS- and SG-

derived utility values. Ischemic stroke and intracranial

hemorrhage had a significant impact on patients’ HRQoL.

Greater variation in patients’ preferences was observed for

more severely impaired health states, indicating the need for

individualized medical decision-making. In this study, both

long-term and short-term health states were included in the

utility assessment. The findings of this study can be used in

cost-utility analysis of future anticoagulation therapies.
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Introduction

Stroke remains the second leading cause of global mor-

tality and accounts for approximately 10 % of all-cause

mortality, leading to more than 6 million deaths at presentElectronic supplementary material The online version of this
article (doi:10.1007/s11239-015-1191-9) contains supplementary
material, which is available to authorized users.
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and projected 8 million deaths per year in 2030 [1, 2].

Approximately 50 % of stroke survivors have life-long

moderate and/or severe post-stroke disabilities that greatly

impair their health-related quality of life (HRQoL) [2].

Therefore, stroke prophylaxis is crucial, especially in pa-

tients with atrial fibrillation (AF) and venous thromboem-

bolism (VTE) [e.g., deep vein thrombosis (DVT)] who are

at an increased risk of stroke [3, 4].

Oral anticoagulation therapies have been commonly

used to prevent strokes, and warfarin has been the

cornerstone for more than half a century [5]. Recently,

several novel oral anticoagulants, e.g., dabigatran, ri-

varoxaban, apixaban, and edoxaban have been approved to

prevent strokes in patients with AF or VTE in several

countries. Studies have shown that patients on antico-

agulation therapies may experience different levels of im-

paired outcomes, such as recurrent stroke and bleeding [6].

Some of these outcomes are associated with long-term

physical disabilities that greatly impair patients’ HRQoL.

Therefore, in addition to clinical outcomes, it is also im-

portant to assess patients’ preferences (i.e., utilities) for

various health states related to anticoagulation therapies,

which can provide insight into patient-perceived impact of

stroke prophylaxis on their HRQoL.

Commonly used direct methods to assess patients’ uti-

lities include rating scale, time trade-off (TTO) and stan-

dard gamble (SG) [7]. The rating scale method, e.g., the

visual analogue scale (VAS), is easy to understand and

administer. It is often used prior to other utility measures as

a complement to familiarize patients with health states

under evaluation. The TTO elicits patients’ utilities by

assessing the amount of time in a perfect health state that is

equivalent to a period of time in a poor health state. This

method is often used to assist decision-making that in-

volves trade-offs between longevity and quality of life. The

SG, based on the axioms of expected utility theory (EUT)

[8], elicits patients’ utilities by assessing how much risk

they are willing to take to avoid staying in a poor heath

state. This method has been advocated by some researchers

because healthcare decisions (e.g., choices of stroke pro-

phylactic therapies) often involve patients’ attitudes to-

wards risks and uncertainties, which can be captured by the

SG [9, 10].

Most previous utility studies focused only on war-

farin treatment, and did not assess utilities for outcomes

related to dabigatran or rivaroxaban [10, 11]. This study

aimed to use the VAS and SG to elicit patients’ utilities

for both long-term and short-term outcomes related

to stroke prophylaxis using warfarin and the two

novel oral anticoagulants that were available in the U.S.

when this study was conducted, i.e., dabigatran and

rivaroxaban.

Methods

Patient recruitment

A cross-sectional survey was administered to patients

taking warfarin in an anticoagulation clinic (ACC) of a

tertiary hospital from August to November in 2012. Prior to

survey administration, two interviewers were trained to

standardize the administration process and data collection

procedure. Potentially eligible patients were identified by

referral from the ACC pharmacists. To be eligible, par-

ticipants had to be age 21 or older, on warfarin, able to

comprehend English or Chinese, and able to understand the

VAS and SG. Respondents who consented to participate

were interviewed face-to-face in either English or Chinese

depending on their language preference. The study was

approved by the Singhealth Institution Review Board.

Data collection

A questionnaire was developed specifically for this study,

which was composed of questions on patients’ socio-de-

mographics (e.g., age, ethnicity, etc.) and clinical charac-

teristics (e.g., duration of taking warfarin), as well as health

state description cards, a VAS, and SG chance boards. In

addition, patients’ international normalized ratio (INR)

values in the past 3 months prior to the survey adminis-

tration were retrieved from hospital databases.

Health state selection and descriptions

Six long-term and four short-term health states were se-

lected based on their relevance to the oral anticoagulation

therapies for the prophylaxis of stroke. The long-term

health states included ‘‘well on warfarin’’, ‘‘well on dabi-

gatran’’, ‘‘well on rivaroxaban’’, major ischemic stroke,

minor ischemic stroke and intracranial hemorrhage (ICH).

Patients were told to assume that long-term health states

would continue for the rest of their lives. The short-term

health states included transient ischemic attack (TIA),

major extracranial hemorrhage (ECH), minor ECH and

myocardial infarction (MI). Patients were told that they

would return to their good health after staying in a short-

term health state for a pre-determined period. Perfect

health and immediate death were used as anchoring health

states.

The descriptions of health states (details described in

Appendix 1 in supplementary material) included the com-

mon and important attributes of the health states assessed

and were developed based on preference assessment

guidelines [12, 13], medical textbooks, published literature

and expert opinions (i.e., two researchers with Ph.D.
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degrees in pharmacy, two physicians with master’s degrees

in medicine, a clinical pharmacist with a master’s degree in

pharmacy and a Ph.D. candidate in pharmacy). The

description for each health state consisted of one to six bullet

points that described the health state’s important attributes,

such as patients’ physical mobility in the health state. The

descriptions were presented on cards in a neutral manner to

reduce framing bias [14]. Each description card was nu-

merically labeled on its reverse side to avoid potential la-

beling bias, as it was found that labels could have a

significant impact on patients’ responses [15, 16].

Utility elicitation

Utilities for health states were elicited based on the pro-

cedures recommended by standard guidelines [7, 13, 14,

17]. The VAS followed by the SG was used to elicit utility

values. The VAS is a vertical percentile scale anchored

with 100 (most desirable health state) on the top and 0

(least desirable health state) at the bottom [7, 13, 14], with

a higher value indicating higher desirability for a health

state. In the SG method, chance boards were used as visual

aids to elicit patients’ preferences. Details of utility

elicitation were described in Appendix 2 in supplementary

material.

Logical consistency

The logical consistency of SG- and VAS-derived utility

values were assessed, i.e., whether the order of utility values

corresponded to the levels of morbidities associated with

each health state. It was hypothesized a priori that (1) the

mean utility values of ‘‘well on warfarin’’, ‘‘well on dabi-

gatran’’ and ‘‘well on rivaroxaban’’ were higher than those of

other long-term health states; (2) the mean utility values of

major ischemic stroke and ICH were lower than those of

minor ischemic stroke and TIA; and (3) the mean utility

value of major ECH was lower than that of minor ECH.

Statistical analysis

Descriptive statistics were used to describe patients’ demo-

graphic and clinical characteristics, and their utility values.

Utility values below zero were kept either as negative values

or rounded up to zero for comparison with previous studies

[9–11, 18]. Pearson v2 test and independent sample t test

were used to compare the demographic and clinical char-

acteristics of respondents and non-respondents, where

appropriate. Wilcoxon signed-rank test was used to compare

the utility values elicited by the SG and VAS and to assess the

logical consistency of the SG-derived utility values. The

logical consistency of the VAS-derived utility values was

assessed by the paired-sample t test. All analyses were

performed using SPSS version 19.0. The level of significance

was set at probability p\ 0.05.

Results

Patient characteristics

A total of 186 patients were approached, and 100 patients

agreed to participate in the survey and completed the

questionnaire, giving a response rate of 53.8 % (Table 1).

Respondents had a mean ± SD age of 53.3 ± 12.7 years

and had been taking warfarin for a mean ± SD duration of

7.8 ± 7.4 years. More than half of the respondents were

male (58.0 %), Chinese (62.0 %), married (71.0 %), spoke

English (66.0 %), and had completed secondary education

(79.0 %). The most common indications for warfarin were

AF and DVT (64.0 %). Compared with respondents, non-

respondents were older (p = 0.005) and more likely to

have AF (p = 0.01). The most common reasons for non-

participation were lack of time (53.3 %), unable to un-

derstand the VAS or SG (16.3 %), and no interest (9.3 %).

Utility elicitation

The mean ± SD utility values for all health states are

presented in Table 2. Good logical consistency was found

for the SG- and VAS-derived utility values. All three

groups of a priori hypotheses were confirmed (all

p\ 0.001). Greater variation in utility values was observed

among the health states with lower mean utility values. The

SG-derived mean utilities were higher than the VAS-

derived mean utilities for most health states. The health

states with the highest SG-derived mean utility values were

‘‘well on rivaroxaban’’ (mean ± SD = 0.90 ± 0.15),

‘‘well on warfarin’’ (0.86 ± 0.17) and ‘‘well on dabiga-

tran’’ (0.83 ± 0.18) whereas those with the lowest SG-

derived mean utility values were major ischemic stroke

(-1.57 ± 6.77) and ICH (-1.99 ± 6.98). The mean uti-

lities of the four short-term health states ranged from 0.40 to

0.65. The VAS-derived mean utility values had similar

rankings.

When the SG was used, 50 and 55 % of the respondents

perceived major ischemic stroke and ICH, respectively, to

be worse than death. Around 14 % of the respondents

perceived major ECH and MI to be worse than death.

When the VAS was used, similar results were found.

Discussion

In this study, both the VAS and SG showed good logical

consistency, indicating that they were comprehensible
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measures. Compared to the VAS, the SG elicited higher

mean utility values for most health states. This could be

because the SG involved risks so that a number of risk-

averse respondents were more likely to stay in a health

state under evaluation instead of taking the risk of death

[19]. As the prophylaxis of stroke involves risks of

therapeutic failure and adverse effects, and the SG is based

on the axioms of EUT [8], it might be a better measure of

utility for anticoagulant-related outcomes than the VAS.

Consistent with previous studies [10, 11, 18], it was found

that more than half of the respondents considered major is-

chemic stroke and ICH to be worse than death, indicating

patients’ fear of strokes because of their severe impairment

of patients’ HRQoL. In addition, consistent with previous

studies [9–11, 18, 20], considerable variation in utilities for

major ischemic stroke and ICH was observed. One expla-

nation could be the individual difference in attitudes towards

gambling between staying in severely impaired health states

and using treatments that involve risks, emphasizing the need

for individualized medical decision-making. Moreover, in

this study, the mean utility value of warfarin was close to that

of dabigatran. Similar finding was reported in a recent study,

where there was no difference in HRQoL between patients

who had been taking warfarin and those taking dabigatran for

12 months [21].

The SG-derived mean utilities for major and minor is-

chemic strokes in our study were similar to those reported

in previous studies, which found that, when negative utility

values were rounded up to zero, the mean utility value for

minor stroke was 0.64 and those for major stroke ranged

from 0.19 to 0.26, in patients at risk of stroke [10, 18].

Other studies, however, have reported different utility

values for major and minor strokes [11, 20]. The variation

could be the result of different measures used [19] or dif-

ferences in health state descriptions. For example, while

our study made use of different levels of speaking deficits

Table 1 Socio-demographic

and clinical characteristics of

patients

AF atrial fibrillation, DVT deep

vein thrombosis, NA not

available, TTR time in the

therapeutic range of

international normalized ratios
a Percentages may not add up to

100 % due to missing values

Characteristics n (%)a p value

Respondents (n = 100) Non-respondents (n = 86)

Gender 0.28

Male 58 (58.0) 43 (50.0)

Female 42 (42.0) 43 (50.0)

Ethnicity 0.16

Chinese 62 (62.0) 65 (75.6)

Malay 19 (19.0) 12 (14.0)

Indian 11 (11.0) 7 (8.1)

Others 8 (8.0) 2 (2.3)

Language version 0.06

English 66 (66.0) 45 (52.3)

Chinese 34 (34.0) 41 (47.7)

Educational level NA

BPrimary 18 (18.0) NA

Secondary 39 (39.0) NA

Post-secondary 40 (40.0) NA

Marital status NA

Married 71 (71.0) NA

Not married 29 (29.0) NA

Indication for warfarin 0.01

AF 10 (10.0) 23 (26.7)

DVT 54 (54.0) 37 (43.0)

Others 36 (36.0) 26 (30.2)

TTR in the past 3 months (%) 0.08

\80 50 (50.0) 54 (62.8)

C80 50 (50.0) 32 (37.2)

mean ± SD

Age (years) 53.3 ± 12.7 59.0 ± 14.4 0.005

Duration of taking warfarin (years) 7.8 ± 7.4 NA NA
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to describe major and minor ischemic stokes, previous

studies that did not include inability to speak as a post-

stroke disability found higher mean utility values for major

(ranging from 0.34 to 0.45) and minor (0.81) strokes [18,

20]. This is consistent with a previous study, which

evaluated the impact of speech impairment on utility and

found that the mean utility for major stroke reduced from

0.34 to 0.26 after speech deficits were considered [18].

Indeed, speech problems are common in stroke survivors

[22, 23], and they can significantly impair patients’ com-

munication and quality of life. Therefore, it is crucial to

include speech deficits in the descriptions of post-stroke

health states. In addition, the variation could be due to

varying proportions of stroke survivors in study popula-

tions surveyed. For example, stroke survivors accounted

for 25–50 % of participants in two previous studies [9, 18]

whereas the respondents in our study were mostly patients

who were at risk of but had not experienced strokes. It has

been found that stroke survivors have adapted to stroke-

related health states and are more likely to have higher

utilities than non-stroke survivors [24].

This study has several strengths. First, utilities for novel

oral anticoagulants were assessed, which may contribute to

filling a gap in the literature, as previous studies mostly

evaluated utilities for warfarin only [10, 11]. Second, uti-

lities for short-term health states were evaluated using the

cascading approach as it is inappropriate to evaluate these

health states directly on the 0 (immediate death) to 1 (perfect

health) scale [7, 13, 14]. Procedures for the cascading ap-

proach were described in details in our study, which may

assist future studies that aim to evaluate utilities for short-

term health states. Moreover, most previous studies focused

on patient-reported utilities for major and minor strokes, and

only one study evaluated utility for a short-term health state,

i.e., major bleeding [10]. Our study evaluated the utilities for

both long-term and short-term health states that are crucial

outcomes in patients at risk of stroke. The findings of our

study can provide useful information for future cost-utility

analysis of anticoagulants, which may not only help patients

and physicians make better decisions in clinical settings, but

may also assist policy-makers in optimizing healthcare re-

source allocation.

This study has a few limitations. First, selection bias

may exist because the patients with cognitive impairment

(e.g., major stroke survivors) were excluded from the

survey. As patients with post-stroke disabilities are more

likely to be accustomed to their current health states and

give higher utility values to severely impaired health states

[24], exclusion of these patients may have underestimated

utilities. Second, a number of participants in this study

were already on warfarin, and may have been accustomed

to the treatment, leading to inflated utilities for warfarin.

Patients new to taking warfarin may have lower utilities forT
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warfarin and higher utilities for dabigatran and ri-

varoxaban. Third, patients taking dabigatran or rivaroxaban

were not surveyed and they may have different preferences

from those participated in this study.

In conclusion, ischemic stroke and ICH can severely

impact patients’ HRQoL, with a large number of patients

considering them worse than death. Proportions of patients

considering other health states worse than death ranged

from 0 to 14 %. Greater variation in patients’ preferences

was observed for more severely impaired health states,

indicating the need for individualized medical decision-

making. The findings of this study may assist medical de-

cision making and can be used in future cost-utility ana-

lysis of anticoagulation therapies.
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