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Abstract

Objective To assess the association between frequency of sauna bathing and risk of future stroke.

Methods Baseline habits of sauna bathing were assessed in 1,628 adult men and women aged 53–

74 years (mean age, 62.7 years) without a known history of stroke in the Finnish Kuopio

Ischemic Heart Disease prospective cohort study. Three sauna bathing frequency groups were

defined: 1, 2–3, and 4–7 sessions per week. Hazard ratios (HRs) (95% confidence intervals [CIs])

were estimated for incident stroke.

Results During a median follow-up of 14.9 years, 155 incident stroke events were recorded.

Compared with participants who had one sauna bathing session per week, the age- and sex-

adjusted HR (95% CI) for stroke was 0.39 (0.18–0.83) for participants who had 4–7 sauna

sessions per week. After further adjustment for established cardiovascular risk factors and other

potential confounders, the corresponding HR (95% CI) was 0.39 (0.18–0.84) and this remained

persistent on additional adjustment for physical activity and socioeconomic status at 0.38 (0.18–

0.81). The association between frequency of sauna bathing and risk of stroke was not modified

by age, sex, or other clinical characteristics (p for interaction > 0.10 for all subgroups). The

association was similar for ischemic stroke but modest for hemorrhagic stroke, which could be

attributed to the low event rate (n = 34).

Conclusions This long-term follow-up study shows that middle-aged to elderly men and women

who take frequent sauna baths have a substantially reduced risk of new-onset stroke.

Glossary

BMI = body mass index; CHD = coronary heart disease; CI = confidence interval;

CVD = cardiovascular disease; HR = hazard ratio; ICD-10 = International Classification of
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Diseases–10; IQR = interquartile range; KIHD = Kuopio Ischemic Heart Disease; LDL-C = low-

density lipoprotein cholesterol; SES = socioeconomic status

Footnotes

Go to Neurology.org/N for full disclosures. Funding information and disclosures deemed

relevant by the authors, if any, are provided at the end of the article.

Editorial Page 993

See page e2014

Received October 13, 2017.

Accepted in final form January 3, 2018.

© 2018 American Academy of Neurology

View Full Text

AAN Members

We have changed the login procedure to improve access between AAN.com and the Neurology
journals. If you are experiencing issues, please log out of AAN.com and clear history and cookies.
(For instructions by browser, please click the instruction pages below). After clearing, choose
preferred Journal and select login for AAN Members. You will be redirected to a login page where
you can log in with your AAN ID number and password. When you are returned to the Journal, your
name should appear at the top right of the page.

Google Safari Microsoft Edge Firefox

CLICK HERE TO LOGIN

AAN Non-Member Subscribers

http://n.neurology.org/lookup/doi/10.1212/WNL.0000000000005606
https://n.neurology.org/lookup/doi/10.1212/WNL.0000000000005592
https://n.neurology.org/lookup/doi/10.1212/WNL.0000000000005597
https://n.neurology.org/content/90/22/e1937.full
https://support.google.com/accounts/answer/32050?co=GENIE.Platform%3DDesktop&hl=en
https://support.apple.com/guide/safari/clear-your-browsing-history-sfri47acf5d6/mac
https://support.microsoft.com/en-us/help/10607/microsoft-edge-view-delete-browser-history
https://support.mozilla.org/en-US/kb/delete-browsing-search-download-history-firefox
https://www.aan.com/Authentication/connect/authorize?response_type=code&client_id=highwire&redirect_uri=http%3A%2F%2Fclassic.neurology.org%2Foauth2%2Fcode%2F&scope=openid%20email%20profile%20phone%20address%20membership&state=https%3A%2F%2Fn.neurology.org%2Fcontent%2F90%2F22%2Fe1937%3Fsso%3D1%26sso_redirect_count%3D1


11/18/21, 1:58 PM Sauna bathing reduces the risk of stroke in Finnish men and women | Neurology

https://n.neurology.org/content/90/22/e1937 4/8

CLICK HERE TO LOGIN

Purchase access

 Add to Cart ($39)

For assistance, please contact: 
AAN Members (800) 879-1960 or (612) 928-6000 (International) 
Non-AAN Member subscribers (800) 638-3030 or (301) 223-2300 option 3, select 1 (international) 

Sign Up 
Information on how to subscribe to Neurology and Neurology: Clinical Practice can be found here 

Purchase 
Individual access to articles is available through the Add to Cart option on the article page.  Access
for 1 day (from the computer you are currently using) is US$ 39.00.  Pay-per-view content is for the
use of the payee only, and content may not be further distributed by print or electronic means.  The
payee may view, download, and/or print the article for his/her personal, scholarly, research, and
educational use.  Distributing copies (electronic or otherwise) of the article is not allowed.

Disputes & Debates: Rapid online correspondence

Author response to Dippel et al.
Setor K. Kunutsor, Clinical Academic, University of Bristol
Tanjaniina Laukkanen, Researcher, University of Finland
Jari A. Laukkanen, Cardiologist, Universities of Jyväskylä and Eastern Finland
Submitted June 29, 2018

Reader Response: Healthy subject bias may explain observed effect of sauna bathing on stroke risk
Diederik W. Dippel, Neurologist, Erasmus MC University Medical Center Rotterdam
Puck S. Fransen, Neurologist, Erasmus MC University Medical Center Rotterdam and Isala Ziekenhuis
Zwolle
M. Kamran Ikram, Neurologist, Epidemiologist, Erasmus MC University Medical Center
Submitted June 11, 2018

Author response to Yu et al.
Setor K. Kunutsor, Clinical Academic, University of Bristol
Tanjaniina Laukkanen, Researcher, University of Eastern Finland
Jari A. Laukkanen, Cardiologist, Universities of Jyväskylä and Eastern Finland
Submitted May 24, 2018

Reader response: Sauna bathing reduces the risk of stroke in Finnish men and women
Yao Yu, MD, Stroke Center, Department of Neurology, First Hospital of Jilin University
Wei-Tong Guo, PhD, Stroke Center, Department of Neurology, First Hospital of Jilin University

https://n.neurology.org/login?destination=/content/90/22/e1937
https://n.neurology.org/highwire/foxycart/add/162064
http://neurology.org/submit/subscription
https://n.neurology.org/content/author-response-dippel-et-al
https://n.neurology.org/content/reader-response-healthy-subject-bias-may-explain-observed-effect-sauna-bathing-stroke-risk
https://n.neurology.org/content/author-response-yu-et-al
https://n.neurology.org/content/reader-response-sauna-bathing-reduces-risk-stroke-finnish-men-and-women


11/18/21, 1:58 PM Sauna bathing reduces the risk of stroke in Finnish men and women | Neurology

https://n.neurology.org/content/90/22/e1937 5/8

Xiu-Li Yan, MD, Stroke Center, Department of Neurology, First Hospital of Jilin University
Zhen-Ni Guo, MD, Stroke Center, Department of Neurology, First Hospital of Jilin University
Yi Yang, MD, PhD, Stroke Center, Department of Neurology, First Hospital of Jilin University
Submitted May 10, 2018

  COMMENT

YOU MAY ALSO BE INTERESTED IN

DISPUTES & DEBATES: EDITORS' CHOICE
Reader response: Sauna bathing reduces the risk of stroke in Finnish men and women: A prospective
cohort study
Diederik W. Dippel, Puck S. Fransen, M. Kamran Ikram
January 21, 2019

DISPUTES & DEBATES: EDITORS' CHOICE
Reader response: Sauna bathing reduces the risk of stroke in Finnish men and women: A prospective
cohort study
Yao Yu, Wei-Tong Guo, Xiu-Li Yan, et al.
January 21, 2019

DISPUTES & DEBATES: EDITORS' CHOICE
Author response: Sauna bathing reduces the risk of stroke in Finnish men and women: A prospective
cohort study
Setor K. Kunutsor, Tanjaniina Laukkanen, Jari A. Laukkanen
January 21, 2019

DISPUTES & DEBATES: EDITORS' CHOICE
Editors' note: Sauna bathing reduces the risk of stroke in Finnish men and women: A prospective
cohort study
Aravind Ganesh, Steven Galetta
January 21, 2019

EDITORIAL
Sauna and risk of stroke
Does frequent sauna bathing prevent stroke?
Josef G. Heckmann, Katriina Kukkonen-Harjula
May 02, 2018

 Back to top

Advertisement

https://n.neurology.org/content/90/22/e1937
https://n.neurology.org/content/92/4/205.1
https://n.neurology.org/content/92/4/204.2
https://n.neurology.org/content/92/4/205.2
https://n.neurology.org/content/92/4/204.1
https://n.neurology.org/content/90/22/993

