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Abstract
Objective
To assess the relationship between use of β-blockers and all-cause mortality in patients with and without
diabetes.

Patients and Methods
Using data from the US National Health and Nutrition Examination Survey 1999-2010, we conducted a
prospective cohort study. The study participants were followed-up from the survey participation date until
December 31, 2011. We used a Cox proportional hazards model for all-cause mortality analysis. The
multivariate-adjusted hazard ratios (HRs) of the participants taking β-blockers were compared with those of
the participants not taking β-blockers.

Results
This study included 2840 diabetic participants and 14,684 nondiabetic participants. Compared with diabetic
participants not taking a β-blocker, all-cause mortality was significantly higher in diabetic participants taking
any β-blocker (HR, 1.49; 95% CI, 1.09-2.04; P=.01), taking a β -selective β-blocker (HR, 1.60; 95% CI, 1.13-
2.24; P=.007), or taking a specific β-blocker (bisoprolol, metoprolol, and carvedilol) (HR, 1.55; 95% CI, 1.09-
2.21; P=.01). In addition, all-cause mortality in diabetic participants with coronary heart disease (CHD) was
significantly higher in those taking beta-blockers, compared with those not taking beta-blockers (HR, 1.64;
95% CI, 1.08-2.48; P=.02), whereas that in non-diabetic participants with CHD was significantly lower in
those taking beta-blockers (HR, 0.68; 95% CI, 0.50-0.94; P=.02). A propensity score–matched Cox
proportional hazards model yielded similar results.

Conclusion
Use of β-blockers may be associated with an increased risk of mortality for patients with diabetes and among
the subset who have CHD.

Abbreviations and Acronyms:
BMI (body mass index), CHD (coronary heart disease), CHF (congestive heart failure), COPD (chronic
obstructive pulmonary disease), HbA1c (hemoglobin A1c), HR (hazard ratio), MEC (mobile examination
center), NCHS (National Center for Health Statistics), NHANES (National Health and Nutrition Examination
Survey)

For editorial comment, see page 401

Grant Support: This work was supported by grant 26860701 from the Japan Society for the Promotion of Science
KAKENHI and a grant from the National Center for Global Health and Medicine.

Potential Competing Interests: The authors report no competing interests.

© 2017 Mayo Foundation for Medical Education and Research

View All

Log In

Login to existing account

Forgot password?

Register
Create a new account

Purchase access to this article
$35.95 USD|PDF Download and 24 Hours
Online Access

Claim Access
If you are a current subscriber with Society
Membership or an Account Number, claim your
access now.

Subscribe to this title
Purchase a subscription to gain access to this and
all other articles in this journal.

Institutional Access
 to see if you have access via

your institution.

To access this article, please choose from the options below

1

Visit ScienceDirect

Mayo Clinic Proceedings, Vol. 93, Issue 4

Effect of β-Blockers and Other
Antihypertensive Drugs On the Risk of
Melanoma Recurrence and Death
Mayo Clinic Proceedings, Vol. 88, Issue 11

Effect of β-Adrenergic Blockers and Other
Antihypertensive Drugs on the Risk of
Melanoma Recurrence and Death—I
Mayo Clinic Proceedings, Vol. 89, Issue 8

Effect of β-Adrenergic Blockers and Other
Antihypertensive Drugs on the Risk of
Melanoma Recurrence and Death—II
Mayo Clinic Proceedings, Vol. 89, Issue 8

In reply—Effect of β-Adrenergic Blockers
and Other Antihypertensive Drugs on the
Risk of Melanoma Recurrence and Death
Mayo Clinic Proceedings, Vol. 89, Issue 8

http://www.mayoclinicproceedings.org/action/doSearch?searchType=quick&occurrences=all&ltrlSrch=true&searchScope=series&searchText=BMI&seriesISSN=0025-6196
http://www.mayoclinicproceedings.org/action/doSearch?searchType=quick&occurrences=all&ltrlSrch=true&searchScope=series&searchText=body mass index&seriesISSN=0025-6196
http://www.mayoclinicproceedings.org/action/doSearch?searchType=quick&occurrences=all&ltrlSrch=true&searchScope=series&searchText=CHD&seriesISSN=0025-6196
http://www.mayoclinicproceedings.org/action/doSearch?searchType=quick&occurrences=all&ltrlSrch=true&searchScope=series&searchText=coronary heart disease&seriesISSN=0025-6196
http://www.mayoclinicproceedings.org/action/doSearch?searchType=quick&occurrences=all&ltrlSrch=true&searchScope=series&searchText=CHF&seriesISSN=0025-6196
http://www.mayoclinicproceedings.org/action/doSearch?searchType=quick&occurrences=all&ltrlSrch=true&searchScope=series&searchText=congestive heart failure&seriesISSN=0025-6196
http://www.mayoclinicproceedings.org/action/doSearch?searchType=quick&occurrences=all&ltrlSrch=true&searchScope=series&searchText=COPD&seriesISSN=0025-6196
http://www.mayoclinicproceedings.org/action/doSearch?searchType=quick&occurrences=all&ltrlSrch=true&searchScope=series&searchText=chronic obstructive pulmonary disease&seriesISSN=0025-6196
http://www.mayoclinicproceedings.org/action/doSearch?searchType=quick&occurrences=all&ltrlSrch=true&searchScope=series&searchText=chronic obstructive pulmonary disease&seriesISSN=0025-6196
http://www.mayoclinicproceedings.org/action/doSearch?searchType=quick&occurrences=all&ltrlSrch=true&searchScope=series&searchText=HbA1c&seriesISSN=0025-6196
http://www.mayoclinicproceedings.org/action/doSearch?searchType=quick&occurrences=all&ltrlSrch=true&searchScope=series&searchText=hemoglobin A1c&seriesISSN=0025-6196
http://www.mayoclinicproceedings.org/action/doSearch?searchType=quick&occurrences=all&ltrlSrch=true&searchScope=series&searchText=HR&seriesISSN=0025-6196
http://www.mayoclinicproceedings.org/action/doSearch?searchType=quick&occurrences=all&ltrlSrch=true&searchScope=series&searchText=hazard ratio&seriesISSN=0025-6196
http://www.mayoclinicproceedings.org/action/doSearch?searchType=quick&occurrences=all&ltrlSrch=true&searchScope=series&searchText=MEC&seriesISSN=0025-6196
http://www.mayoclinicproceedings.org/action/doSearch?searchType=quick&occurrences=all&ltrlSrch=true&searchScope=series&searchText=mobile examination center&seriesISSN=0025-6196
http://www.mayoclinicproceedings.org/action/doSearch?searchType=quick&occurrences=all&ltrlSrch=true&searchScope=series&searchText=mobile examination center&seriesISSN=0025-6196
http://www.mayoclinicproceedings.org/action/doSearch?searchType=quick&occurrences=all&ltrlSrch=true&searchScope=series&searchText=NCHS&seriesISSN=0025-6196
http://www.mayoclinicproceedings.org/action/doSearch?searchType=quick&occurrences=all&ltrlSrch=true&searchScope=series&searchText=National Center for Health Statistics&seriesISSN=0025-6196
http://www.mayoclinicproceedings.org/action/doSearch?searchType=quick&occurrences=all&ltrlSrch=true&searchScope=series&searchText=NHANES&seriesISSN=0025-6196
http://www.mayoclinicproceedings.org/action/doSearch?searchType=quick&occurrences=all&ltrlSrch=true&searchScope=series&searchText=National Health and Nutrition Examination Survey&seriesISSN=0025-6196
http://www.mayoclinicproceedings.org/action/doSearch?searchType=quick&occurrences=all&ltrlSrch=true&searchScope=series&searchText=National Health and Nutrition Examination Survey&seriesISSN=0025-6196
http://www.mayoclinicproceedings.org/article/S0025-6196(18)30149-6/fulltext#intraref0010a
http://www.mayoclinicproceedings.org/action/ckRelatedArticles?pii=S0025619617308455
http://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsv4thwLLeyyt4W04kZgIZBG7Bu_9udJsOxbvjsIeXh9mwfUnjzxsfr-sSUvn0haPpyBem09n6qfWGkjNaDilpoiGMlSiHOsTsVbeelf7-RevX7wQS0ChgVVtkvz75PA9d4ShSQyuagQZ-DaWq9Y45eJ9p8qfmypDDeunTPMA-liZqTKf7E8GqYpPQq1lTeyHPSOJEJjgCi60g7T7cJbtsDGCgoavQCdVw5CouQb8_eubeEj2XDUmUz3a_Vfw3AAA9GcRpbXTlzXSSNYGG0Ulw&sig=Cg0ArKJSzKI1P7Bd7w-Y&adurl=http://mcpiqojournal.org/
https://secure.jbs.elsevierhealth.com/action/showLogin?code=jmcp-site&pii=S0025-6196%2817%2930845-5&redirectUri=%2Farticle%2FS0025-6196%2817%2930845-5%2Ffulltext%3Fcode%3Djmcp-site
http://www.mayoclinicproceedings.org/action/requestResetPassword
https://secure.jbs.elsevierhealth.com/action/registration?code=jmcp-site&redirectUri=http%3A%2F%2Fwww.mayoclinicproceedings.org%2Farticle%2FS0025-6196%2817%2930845-5%2Ffulltext
http://www.mayoclinicproceedings.org/action/ecommerce?backUri=/article/S0025-6196(17)30845-5/fulltext&offerId=146166,10.1016/j.mayocp.2017.11.019&addToCart=true
http://www.mayoclinicproceedings.org/action/ecommerce?backUri=/article/S0025-6196(17)30845-5/fulltext&offerId=146166,10.1016/j.mayocp.2017.11.019&addToCart=true
http://www.mayoclinicproceedings.org/action/activateClaim?journalCode=jmcp
http://www.mayoclinicproceedings.org/action/activateClaim?journalCode=jmcp
http://www.mayoclinicproceedings.org/action/ecommerce?journalCode=jmcp
http://www.sciencedirect.com/science?_ob=GatewayURL&_origin=HEALADV&_urlversion=4&_method=citationSearch&_piikey=S0025619617308455&_version=1&md5=7b7b813f0950ad395ac94f261e8706de
http://www.mayoclinicproceedings.org/article/S0025-6196(13)00786-6/fulltext
http://www.mayoclinicproceedings.org/article/S0025-6196(13)00786-6/fulltext
http://www.mayoclinicproceedings.org/article/S0025-6196(13)00786-6/fulltext
http://www.mayoclinicproceedings.org/article/S0025-6196(14)00516-3/fulltext
http://www.mayoclinicproceedings.org/article/S0025-6196(14)00516-3/fulltext
http://www.mayoclinicproceedings.org/article/S0025-6196(14)00516-3/fulltext
http://www.mayoclinicproceedings.org/article/S0025-6196(14)00517-5/fulltext
http://www.mayoclinicproceedings.org/article/S0025-6196(14)00517-5/fulltext
http://www.mayoclinicproceedings.org/article/S0025-6196(14)00517-5/fulltext
http://www.mayoclinicproceedings.org/article/S0025-6196(14)00518-7/fulltext
http://www.mayoclinicproceedings.org/article/S0025-6196(14)00518-7/fulltext
http://www.mayoclinicproceedings.org/article/S0025-6196(14)00518-7/fulltext


Risk of All-Cause Mortality in Diabetic Patients Taking β-Blockers - Mayo Clinic Proceedings

http://www.mayoclinicproceedings.org/article/S0025-6196(17)30845-5/fulltext[2018/04/11 20:28:06]

Copyright © 2018 Elsevier Inc. All rights reserved. | Privacy Policy | Terms & Conditions | Use of Cookies | About Us | Help & Contact | Accessibility
The content on this site is intended for health professionals.
Advertisements on this site do not constitute a guarantee or endorsement by the journal, Association, or publisher of the quality or value of such product or of the claims made for it by its
manufacturer.

< Previous Article Next Article >April 2018 Volume 93, Issue 4, Pages 409–418

http://www.elsevier.com/
http://www.elsevier.com/privacypolicy
http://www.elsevier.com/termsandconditions
http://healthadvance.com/use-of-cookies
http://www.elsevier.com/wps/find/intro.cws_home/ataglance
javascript:void(0);
http://www.healthadvance.com/accessibility
http://www.mayoclinicproceedings.org/article/S0025-6196(18)30141-1/fulltext
http://www.mayoclinicproceedings.org/article/S0025-6196(18)30141-1/fulltext
http://www.mayoclinicproceedings.org/article/S0025-6196(17)30877-7/fulltext
http://www.mayoclinicproceedings.org/article/S0025-6196(17)30877-7/fulltext
http://www.mayoclinicproceedings.org/issue/S0025-6196(17)X0005-0

	mayoclinicproceedings.org
	Risk of All-Cause Mortality in Diabetic Patients Taking β-Blockers - Mayo Clinic Proceedings


	gxNykzMDg0NS01L2Z1bGx0ZXh0AA==: 
	quickSearchBar: 
	searchText: 
	occurrences: [all]
	button10: 




