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Resting Heart Rate and its Effect on All-Cause Morbidity and Mortality 
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Grand Forks, ND  58202-9037

Abstract

Introduction
▪ According to the American Heart Association (2016), heart failure 

affects approximately 5.7 million adults in the United States, with the 

number of heart failure diagnosis increasing each year.

▪ This study focuses on resting heart rate and its effects on morbidity 

and mortality.

▪ Resting heart rate groups include: <60 beats per minute. 60-80 beats 

per minute, and >80 beats per minute.

Research Questions

Literature Review Applicability to Clinical 

Practice

Acknowledgements

Discussion

▪ Tachycardia and its associated risk of cardiovascular disease.

▪ . Palatini (1999) notes a study conducted on Army officers 

correlating a two to three times higher frequency of developing 

hypertension in those with transient tachycardia, as compared to 

those who had heart rate within target, dating back to 1945.  Levy, 

White, Stroud (1945) were the first to publish in the Journal of 

American Medical Association a found correlation between resting 

tachycardia and increase in cardiovascular mortality.

▪ In the elderly, Sutton-Tyrrell, Alcorn, Herzog, et al studied 187 

patients with systolic hypertension. In the studied patients, a 

correlation between those with a resting heart rate and development 

of carotid stenosis was evident (p=0.013).

▪ In patients with hypertension, cardiovascular relative risk was 

adjusted for those who smoke, factored in total cholesterol, and 

those with left ventricular hypertrophy.  With previous mentioned 

risk factors considered, incidence for cardiovascular mortality was 

1.68 in males and 1.70 in females. For sudden death the adjusted 

odds ratios were 1.93 and 1.37, respectively, in the men and 

women with hypertension. (Palatini, 1999).  

▪ A meta-analysis of 29 trials in which patients were assigned to 

early treatment with β-blockers revealed a 13% reduction in overall 

mortality (p = 0.02). (Teo, Yusuf, Furberg, 1993).  Clear benefit of 

beta-blocker administration was seen in those whose heart rate 

decreased by 14 beats per minute. In those whose heart rate didn’t 

decrease by at least eight beats per minute, no benefit of beta-

blocker administration was observed. (Kjekshus 1986). 

▪ According to the American College of Cardiology (ACA 2019), 

approximately every 40 seconds an individual has a myocardial 

infarction (MI).

▪ While the ACA reports a decrease in death rate from cardiovascular 

disease by 18.6% (2006-2016) and a decrease in death rate from 

coronary artery disease by 31.8% (2006 – 2016); Heart disease 

remains the leading cause of death, affecting approximately 5.7 

million American adults.

▪ A literature review was conducted through systematic reviews, meta-

analyses, randomized controlled trials (RCTs), and peer-reviewed 

medical journals, The Journal of the American Medical Association 

(JAMA), and The Journal of the American College of Cardiology 

(ACC), to evaluate the effects of variation in resting heart rate and its 

effect on cardiovascular  morbidity and mortality. 

▪ Literature shows a reduction in resting heart rate to 80 beats per 

minute or lower has a significant reduction in deposition of plaque 

within the cardiovascular system, reducing the risk of complications 

such as coronary artery disease, myocardial infarction, stroke, and 

death.  Additionally, no benefit is found in reduction of resting heart 

rate below 60 beats per minute, through any method or than natural 

occurrence.

▪ Keywords: resting heart rate, resting tachycardia, resting bradycardia, 

atherosclerosis, cardiovascular disease, morbidity, and mortality.

▪ In the general population, does variation in heart rate reduce chance of 

cardiovascular disease, morbidity and mortality in those with 

bradycardia?

▪ Does tachycardia increase the risk for cardiovascular disease, 

morbidity and mortality, compared to those with a heart rate in target 

range?

▪ Bradycardia and its associated risk of cardiovascular disease and 

mortality.

▪ Messerli et al (2016) concluded that in those with heart failure, 

the use of negative chronotropic drugs (beta blocker, calcium 

channel blocker) reduced cardiovascular events and 

exacerbations by reducing oxygen demand of the cardiovascular 

system. Adversely, in patients with hypertension, reduction of 

resting heart rate increases the chance of cardiovascular event, 

through increased central systolic blood pressure and decreased 

brachial blood pressure, causing a ventricular – vascular 

mismatch

▪ Dharod et al. (2016) found that patients with a resting heart rate 

of <60 bpm, regardless of ethnicity and not on heart rate 

modifying medications, had similarities including lower BMI, 

less likely to have diabetes, increased physical activity and of 

male sex.  In addition, these individuals were more likely to have 

changes represented on EKG.  Patients who are on a heart rate 

modifying medication and have a resting heart rate of  <60 bpm 

showed an increased risk of mortality due to cardiovascular 

disease, compared to those who are not on heart rate modifying 

medication. Table 4 shows correlation of heart rate categories, 

hazard ratios for cardiovascular disease and the associated 

mortality rate.

▪ Makita et al. (2014) compared the effects of bradycardia and the 

development of cardiovascular disease to the well-established 

findings of tachycardia and its known comorbidity of 

cardiovascular disease events in men.  In the study, 17,766 men 

and women were studied with the results of the study based on a 

mean follow-up time frame of 5.6 years. Noted cardiovascular 

events occurred 213 times in men and occurred 186 times in 

women. Of the groups based on resting heart rate, increased risk 

of cardiovascular disease events was greatest in men with a 

resting heart rate of <60 beats per minute, as well as the group of 

men and women whose resting heart rate was equal to or >80 

beats per minute

▪ Target heart range and its associated cardiovascular risk.

▪Steward et al. (2017) focused on lifestyle and their modification 

according to the guideline references noted in the methods 

portion.  Lifestyle modifiers focused on areas including; exercise, 

diet, alcohol consumption, weight, smoking cessation. Additional 

modifiers considered that involve medical therapy include; anti-

hypertensive therapy, lipid lowering therapy, anti-platelet therapy 

and blood glucose control. An important factor when considering 

lifestyle change is the effect on systolic and diastolic blood 

pressure, as well as BMI. Those who have a blood pressure 

>115/75, where each 20mmHg rise in systolic blood pressure 

(115) or a 10mmHg rise in diastolic blood pressure (75) doubles 

an individual’s risk for cardiovascular disease event occurrence. 

Additionally, those with a BMI  >25 show increased risk for 

development of cardiovascular disease, while those with a BMI 

<20 have an increased all cause mortality. Optimal BMI is 20-25.

▪ Information from the literary review allows medical providers to take 

the benefits shown in reducing resting tachycardia in the patient 

population and apply it to cardiovascular disease prevention and apply 

it to those with subsequent morbidities to reduce overall mortality.

▪ Information shows the limitation of heart rate reduction and its limited 

benefits in certain patient populations, such as those already in target 

range heart rate, and those whose heart rate and correlating blood 

pressure are optimized for their current health status
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Statement of the Problem
▪ In the United States, heart disease is the leading cause of death in men 

and women of most ethnicities, accounting for approximately 610,000 

deaths annually according to the CDC (2019). With guidelines aiming 

to reduce blood pressure and reduce atherosclerosis (plaque deposits 

in the blood vessels), how closely is heart rate, especially resting 

tachycardia, being looked at in the development of heart disease, 

associated morbidity and mortality? All major contributing factors of 

cardiovascular disease need to be addressed if heart disease, 

associated morbidity and mortality are to be significantly reduced, this 

includes bradycardia, resting tachycardia and their effect on 

cardiovascular disease.
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Literature Review Cont.

▪ In those with resting bradycardia (<60 bpm), benefits are seen in select 

populations. The population that benefit the most are those with a 

resting heart rate of 60 bpm or less, who are not on heart rate 

modifying medication. 

▪ Individuals whose HR is 60-80 benefit from lifestyle modification to 

reduce BP to <120/180, lower BMI to 20-25, cessation of smoking and 

alcohol intake, and reduction of HDL/LDL ratio to <5 (3.5 optimal). 

These lifestyle modifications greatly reduce the risk of CVD 

development.

▪ Reduction in tachycardia through pharmacotherapy (beta blocker, 

calcium channel blocker) show the greatest benefit in prevention of 

CVD and associated risks (MI, stroke, death) when rate is reduced by 

at least 8-14 points. 

Table 4 from “ Association of asymptomatic bradycardia with incident cardiovascular disease and mortality”  by 
Dharod, A., Soliman, E., Dawood, F., Chen, H., Shea, S., Nazarian, S., & Bertoni, A. (2016. Journal of American Medical 
Association Internal Medicine, 176(2), 219. 
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