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Atrial fibrillation (AF) is the most commonly presenting cardiac arrhythmia in
clinical practice, with an estimated prevalence of up to 12 million people in the United
States by 2050.%% AF is a major source of morbidity and rising health care costs.?*
Although prior research into AF risk factors has allowed for a better understanding of its
causation and prediction, over 40% of the risk attributed to AF still remains unexplained
after accounting for established risk factors.® Continued investigation into identifying
additional risk factors is important to improve our understanding of the mechanisms that
cause AF.

Emotional distress has been suggested as a potential risk factor AF through effects
on the autonomic nervous system and hypothalamus-pituitary-adrenal axis.®’ The
catecholamine stimulation that results from these emotional states may also affect the
electrophysiological properties of the heart including altered conduction across the sinus
and AV nodes and increased P-wave dispersion, both of which can increase susceptibility
of AF.%° Abnormalities in markers of sympathetic and parasympathetic tone have been
reported in affective disorders such as depression and panic disorder.%

Previous literature examining the prospective relationship between emotional
distress and incident AF is limited and results are mixed. Initial studies, performed in
predominantly white populations, reported that depression and chronic stress were not
associated with AF while anger, hostility, and tension were, but only in men.*>®> More
recently, we demonstrated in a multi-ethnic cohort that depressive symptoms were
associated with incident AF; however, there were no associations observed for anger,
anxiety, or chronic stress.'® We seek to build upon current literature and examine the
association of several psychosocial measures indicative of underlying emotional distress
with incident AF in a well-characterized, biracial cohort.

5. Main Hypothesis/Study Questions:
1) To investigate associations of anger, depressive symptoms, and poor social
support with risk of incident AF in a multi-ethnic cohort
2) To investigate whether associations of these measures with risk of incident AF
differ when stratified by sex or race

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).

Data:

Study participants

Eligible participants will be from the ARIC cohort attending Visit 2 (1990-1992) with

examination data on psychosocial measures—anger, depressive symptoms, and social

support, and vital exhaustion. Visit 2 will serve as the baseline visit for this analysis.

Exposure Variables—Anger, Depressive Symptoms, and Social Support—From Visit 2

1) Anger was measured by the Spielberger Trait Anger scale, which includes 10 items
assessing extent and frequency of experiencing anger.’ Each item has a 4-point
response from “almost never” (“1”) to “almost always (“4”") and scores are summed
across items to create a Trait Anger score (range, 10 to 40). High trait anger will be
defined by scores of 22 to 40, moderate anger by scores of 15 to 21, and low anger by




scores of 10 to 14.1820 Scores will be stratified in approximate quartiles or tertiles,

based on the distribution of scores, to evaluate potential threshold effects.

2) Depressive symptoms were determined via a 21-item Vital Exhaustion
Questionnaire.?! Vital exhaustion is defined as excessive fatigue, feelings of
demoralization, and increased irritability and is often considered a form of adaptation
to prolonged distress.?>?? The questions represented three categories: (1) vegetative
depressive symptoms (fatigue, sleep pattern, energy and concentration); (2)
nonvegetative symptoms (crying spells, hopelessness, irritability, decreased libido
and suicidality); and (3) functional depressive symptoms (coping and productivity).
Responses are summed to obtain an overall vital exhaustion score, which ranges from
0 to 42, with higher scores representing more depressive symptoms. The correlation
of vital exhaustion and depression, measured by the Beck Depression Inventory, is
0.62.2% As established cut-offs do not exist, scores will be stratified in approximate
quartiles or tertiles, based on the distribution of scores, to evaluate potential threshold
effects.

3) Social Support was assessed using the short form of the Interpersonal Support
Evaluation List [ISEL-SF] and the Lubben Social Network Scale [LSNS].?4?° Both
guestionnaires are psychometrically valid and routinely applied instruments to
measure perceived social support.2®2’

» The 16-item ISEL-SF measures an individual’s perception of his or her appraisal
support, tangible assets, belonging support and self-esteem support. Each question
of the ISEL-SF is scored on a 4-point rating scale (definitely true, probably true,
probably false and definitely false; scored 0—3). The total (summed) score is an
aggregate index of social support, with higher scores indicating greater levels of
perceived interpersonal support.?” As established cut-offs for ISEL-SF scores do
not exist, scores will be stratified in approximate quartiles or tertiles, based on the
distribution of scores, to evaluate potential threshold effects.

» The LSNS is a self-assessed measure of the size and availability of one’s active
social network of family, friends and peers, consisting of 10 questions on a 0-5
rating scale. Total scores range from 0 to 50 and are classified based on
established levels of risk for social isolation: socially ‘isolated’ (<20), ‘high risk’
for isolation (21-25), ‘moderate risk’ for isolation (26-30) and ‘low risk’ for
isolation (>31). 3 groups will be created based on scores of <25, 26-30, and >31.
The ‘isolated” and ‘high risk’ are collapsed because few participants score within
the ‘isolated’ range.?®

Outcome Variable—Atrial Fibrillation

Incident AF will be defined as in previous ARIC analyses.?® Study participants

underwent ECG recordings at baseline and at each follow-up exam. All ECG recordings

automatically coded as AF were visually re-checked by a trained cardiologist to confirm
the diagnosis. A trained abstractor obtained and recorded all ICD-9 hospital discharge
diagnoses from each participant’s hospitalizations reported in the annual follow-up
interview. AF will be defined as the presence of ICD-9-CM code 427.31 or 427.32 or

ICD-10-CM 148.x in the discharge codes. AF hospitalization diagnoses occurring

simultaneously with heart revascularization surgery or other cardiac surgery involving

heart valves or septa, without evidence of AF in subsequent hospitalizations or study
exams will be excluded. ARIC participants will be also labeled as AF cases if the




underlying cause of death was AF. The incidence date of AF will be defined as the date
for the first ECG showing AF, the first hospital discharge with an AF diagnosis, or date
of death for events identified from death certificates exclusively. Follow-up will be
available through the end of 2016.

Other Variables of Interest

Demographic — Age, Race, Sex, Education, Height, Weight, Clinic site

Comorbidities — Cigarette smoking, SBP, DBP, Coronary heart disease, Heart failure,
Stroke, ECG-based left ventricular hypertrophy*

Laboratory data — fasting glucose, TC, LDL, HDL, CRP

Medication use — Anti-hypertensive use, anti-DM use, and anti-depressant use

Others — Alcohol consumption, Physical activity levels

Exclusion criteria

Individuals without at least one exposure variable measured at baseline (defined as visit
2), missing baseline covariate data, with baseline AF, or without follow-up data for AF
will be excluded. We will also exclude participants of race other than white or black, and
non-whites from the Minneapolis and Washington County sites.

Analysis plan:
Eligible participants not meeting any of the exclusion criteria above will be part of the
study analysis.
1) Comparison of baseline characteristics
Descriptive statistics will be computed for all baseline variables. We will examine the
distributions of variables by the psychosocial variables of interest
2) Associations of baseline psychosocial measures with incident AF
-Cox proportional hazards models will be used to calculate adjusted hazard ratios
(HRs) and 95% confidence intervals (Cls) for the association of each psychosocial
measure with incident AF. Person-years will accrue from the participant’s visit 2 date
to the date of the participant’s first AF event, loss to follow-up, death, or end of
follow-up, whichever occurred first. Models will be run with the psychosocial
measures modeled continuously (per SD increment) and also categorically according
to the groupings described above. We will explore non-linear associations using
quadratic terms and splines.
-Model 1 will be adjusted for: age, race, sex, education, height, and site
-Model 2 will be adjusted for: Model 1 + weight, cigarette smoking, DM, SBP, DBP,
anti-hypertensive medication, TC, HDL, physical activity, alcohol consumption,
coronary heart disease, congestive heart failure, left ventricular hypertrophy, and
stroke.
-Primary analyses will determine the association of psychosocial measures with
incident AF ascertained with each psychosocial measure evaluated in separate models
and include covariates from visit 2. Secondary analyses will model the psychosocial
measures simultaneously.
-We will evaluate the effect modification by race and sex using a stratification
technique and comparing models with and without interaction terms.
- We will test the proportional hazards assumption using adequate tests.
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