










a NOAC versus warfarin. The figures visually demon-
strated the advantage of NOACs over warfarin in all
categories except gastrointestinal hemorrhage. The use of
visual tools providing information on gains and losses
of diagnostic or therapeutic options has been shown to
change and improve decision making.12,13 For example,
Man-Son-Hing et al applied a similar approach to 287
patients participating in the SPAF III aspirin cohort study.

Compared with patients in the usual care group, those
who used the decision aid tool were more likely to make
a decision regarding antithrombotic therapy (aspirin or
warfarin), were more knowledgeable, and had more re-
alistic expectations.14

Our main limitation is the lack of supporting evi-
dence that such an approach can improve decision making
in patients considered for anticoagulation. The next step

Figure 2. (A) Cates plots demonstrating risk of stroke and systemic embolism between warfarin (control) and NOAC (intervention) groups. (B) Cates
plots demonstrating intracranial and gastrointestinal hemorrhages between warfarin (control) and NOAC (intervention) groups. Abbreviations: AF, atrial
fibrillation; NOAC, new oral anticoagulant.
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would be to validate the effect of visual aid tools at the
bedside on rates of warfarin and NOAC prescriptions,
and the subjective clinician and patient experiences in
making a decision. Another limitation is the inability to
visually portray less tangible outcomes, such as the ad-
vantage of foregoing international normalized ratio checks
with NOACs, or current easier reversibility of warfarin.
Lastly, the data do not take into account individual risk
profiles, such as patients with high risk of gastrointes-
tinal bleeding.

In conclusion, stroke prevention in the context of AF
represents a challenge for decision makers due to a variety
of treatment options. Conveying accurate information re-
garding the expected outcome is crucial when counseling
stroke patients and their families. Cates plots represent
a step forward to promptly facilitate information sharing
using a visual aid tool and guide therapeutic options in
acute stroke care.

Appendix: Supplementary material

Supplementary data to this article can be found online
at doi:10.1016/j.jstrokecerebrovasdis.2016.05.037.

References

1. Ruff CT, Giugliano RP, Braunwald E, et al. Comparison
of the efficacy and safety of new oral anticoagulants with
warfarin in patients with atrial fibrillation: a meta-analysis
of randomised trials. Lancet 2014;383:955-962.

2. Andrew N, Kilkenny M, Harris D, et al. Outcomes for
people with atrial fibrillation in an Australian national
audit of stroke care. Int J Stroke 2014;9:270-277.

3. Gao Q, Fu X, Wei JW, et al. Use of oral anticoagulation
among stroke patients with atrial fibrillation in China:

the ChinaQUEST (QUality Evaluation of Stroke care and
Treatment) registry study. Int J Stroke 2013;8:150-154.

4. Fraenkel L, Fried TR. Individualized medical decision
making: necessary, achievable, but not yet attainable. Arch
Intern Med 2010;170:566-569.

5. Bogardus ST, Holmboe E, Jekel JF. Perils, pitfalls, and
possibilities in talking about medical risk. JAMA
1999;281:1037-1041.

6. Ancker JS, Senathirajah Y, Kukafka R, et al. Design
features of graphs in health risk communication: a
systematic review. J Am Med Inform Assoc 2006;13:608-
618.

7. Cates C. Dr Chris Cates’ EBM webs site. Available at:
http://www.nntonline.net/visualrx/introduction. Accessed
March 12, 2016.

8. Fraenkel L, Street RL, Towle V, et al. A pilot randomized
controlled trial of a decision support tool to improve the
quality of communication and decision-making in
individuals with atrial fibrillation. J Am Geriatr Soc
2012;60:1434-1441.

9. Gigerenzer G. The psychology of good judgment:
frequency formats and simple algorithms. Med Decis
Making 1996;16:273-280.

10. Wegwarth O, Schwartz LM, Woloshin S, et al. Do
physicians understand cancer screening statistics? A
national survey of primary care physicians in the United
States. Ann Intern Med 2012;156:340-349.

11. Raab M, Gigerenzer G. The power of simplicity: a
fast-and-frugal heuristics approach to performance science.
Front Psychol 2015;6:1672. Available at: http://journal
.frontiersin.org/Article/10.3389/fpsyg.2015.01672/
abstract. Accessed March 12, 2016.

12. Zikmund-Fisher BJ, Fagerlin A, Ubel PA. A demonstration
of “less can be more” in risk graphics. Med Decis Making
2010;30:661-671.

13. Johansson M, Brodersen J. Informed choice in screening
needs more than information. Lancet 2015;385:1597-1599.

14. Man-Son-Hing M, Laupacis A, O’Connor AM, et al. A
patient decision aid regarding antithrombotic therapy for
stroke prevention in atrial fibrillation: a randomized
controlled trial. JAMA 1999;282:737-743.

ARTICLE IN PRESS
6 G. SAPOSNIK AND R.A. JOUNDI

http://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2016.05.037
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0010
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0010
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0010
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0010
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0015
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0015
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0015
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0020
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0020
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0020
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0020
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0025
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0025
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0025
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0030
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0030
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0030
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0035
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0035
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0035
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0035
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0040
http://www.nntonline.net/visualrx/introduction
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0045
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0045
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0045
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0045
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0045
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0050
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0050
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0050
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0055
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0055
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0055
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0055
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0060
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0060
http://journal.frontiersin.org/Article/10.3389/fpsyg.2015.01672/abstract
http://journal.frontiersin.org/Article/10.3389/fpsyg.2015.01672/abstract
http://journal.frontiersin.org/Article/10.3389/fpsyg.2015.01672/abstract
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0065
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0065
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0065
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0070
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0070
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0075
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0075
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0075
http://refhub.elsevier.com/S1052-3057(16)30115-X/sr0075

