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4. Rationale:

Heart rate variability (HRV) is a well-established marker of autonomic nervous system
function—both sympathetic and parasympathetic (1). Reduced HRV, which reflects
sympatho-vagal imbalance (i.e. increased sympathetic or reduced vagal activity), has
been shown to be associated with not only cardiovascular risk factors such as smoking,



physical inactivity, diabetes, stress and depression (2—7), but also cardiovascular disease
(CVD) itself (8—10). As more commercial devices are available, this simple and non-
invasive measure has become more feasible in risk assessment. Thus, it is important to
further understand the association between HRV and CVD.

One way to achieve this purpose may be to calculate the lifetime risk of CVD
according to HRV. Lifetime risk estimates, that is, absolute risks from a certain age
through death, can readily convey the burden of CVD in a population (11). Yet, to the
best of our knowledge, there has been no study so far estimating lifetime risks of CVD
according to HRV.

We aimed to evaluate the association between HRV and CVD risk by estimating the
lifetime risks of CVD (coronary heart disease, heart failure, and stroke) in a large biracial
cohort study in the US.

5. Main Hypothesis/Study Questions:
To estimate individual lifetime risks of incident CVD (coronary heart disease, stroke, and
heart failure) by level of HRV.

6. Design and analysis (study design, inclusion/exclusion, outcome and other
variables of interest with specific reference to the time of their collection, summary
of data analysis, and any anticipated methodologic limitations or challenges if
present).

Design
Prospective cohort

Inclusion/exclusion criteria
Inclusion: participants who provided information on HRV at visit 1.

Exclusion: those who had prevalent CVD at visit 1.

Main exposure
HRV: Participants will be categorized into 3 groups by tertiles of HRV.

Time domain measures of HRV

1. SDNN (total power) (ms) — standard deviation of all normal RR intervals;
estimate of overall variability in measurement period.

2. r-MSSD (ms) — root mean square successive difference, the square root of the
mean of the squared differences between adjacent normal RR intervals;
estimate of short term components of variability in the measurement period.

3. MeanNN (ms) — mean of all normal RRintervals

Frequency domain measures of HRV
1. HF (high frequency power) (ms?) — the energy in the heart period power
spectrum between 0.15 and 0.40 Hz; linked to parasympathetic nervous system
activity.
2. LF (low frequency power) (ms?) — the energy in the heart period power




spectrum between 0.04 and 0.15 Hz; less known, may reflect sympathetic
nervous system activity, likely reflects general autonomic nervous system
activity.

3. LF/HF ratio; less known, may reflect balance sympathetic and parasympathetic
nervous system activities.

Statistical analysis

First, we will present the prevalences of CVD risk factors (smoking, physical activity,
body mass index, hypertension, diabetes, hypercholesterolemia and education) according
to HRV (Table 1). Next, we will update ARIC’s prior report of the hazard ratio for the
association between HRV and CVD using Cox proportional hazard modeling (Table 2).
Then, we will also compute lifetime risk of CVD according to HRV categories using a
macro from Dr. Donald Lloyd-Jones (11) (Table 2). It employs a Kaplan Meier analysis
that incorporates competing risks, with deaths from other causes as competing events.
Remaining conditional lifetime risk at age 45 years through 85 years will be calculated.
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