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4. Rationale:  

Atrial fibrillation (AF) is the most frequently encountered cardiac arrhythmia in clinical 
practice, with an estimated prevalence of 11 million people in Europe and 9 million people in the 
United States.1, 2 The presence of AF is associated with an over two-fold increased risk of stroke, 
heart failure, and cardiovascular mortality.3 After accounting for known modifiable risk factors, 
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nearly half of the population attributable risk for AF development remains unexplained.4 
Continued investigation into finding factors, particularly those that are readily assessable in the 
clinical setting, that can help further identify those at increased AF risk is important. 

Self-rated health (SRH) is a simple, reproducible measure5 of subjective health status that 
is assessed with one question and has been shown to be a sensitive reflection of current 
underlying disease or proxy for a subclinical state.6-9 SRH is thought to reflect a variety of factors 
including measurable cardiovascular (CV) risk factors, sociodemographic factors, perceived 
control of risk factors, mental health factors—depression and anxiety, and social factors—social 
isolation and stress.9 Previous studies of large cohorts across many countries have consistently 
shown that poorer SRH is independently associated with an increased risk of cardiovascular 
disease (CVD), CV mortality, and all-cause mortality even after adjustment for demographics and 
clinical risk factors.10-15 Findings suggest SRH assessment may better represent psychological and 
sociodemographic factors as well as residual downstream effects of measured and unmeasured 
CV risk factors not otherwise captured by traditional risk factors. 

AF and CVD share significant risk factor overlap across sociodemographic, traditional 
CV, and mental health domains; therefore, it is important to see if SRH is also associated with AF 
risk. The Trøndelag Health Study (The HUNT-3 Study), the Multi-Ethnic Study of 
Atherosclerosis (MESA), and the Atherosclerosis Risk in Communities (ARIC) offer an 
opportunity to prospectively examine the relationship between SRH and the development of AF 
in multiple large, well-defined populations with long-term follow-up. Examination of multiple 
prospective cohorts with very different baseline demographic characteristics will allow for 
increased generalizability of findings. Additionally, inclusion of multiple cohorts will provide 
better power to evaluate this relationship in gender- and race-specific analyses.  

 
5. Main Hypothesis/Study Questions: 

• Higher baseline SRH scores will be associated with a lower incidence of AF  
• Higher SRH scores over time will also be associated with a lower incidence of atrial 

fibrillation  
 
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: 

ARIC 
Study participants 
Eligible participants will be from the ARIC cohort with data for self-reported health and without 
AF at baseline.  
Exposure variable: Self-rated health  
SRH was measured over telephone at baseline and at each annual follow-up (1987–2006) using 
the question, ‘Over the past year, compared to other people your age, would you say that your 
health has been excellent, good, fair or poor?’ SRH data are simple to collect,17 yet may be 
difficult to interpret, since the SRH scale is not precisely ordinal. For trajectory analyses, SRH 
data was scored on a scale from 4 (excellent health) to 1 (poor health).18, 19  
Outcome variable—Atrial Fibrillation 
Incident AF will be defined as in previous ARIC analyses.20 Study participants underwent ECG 
recordings at baseline (visit 1) and at the first four follow-up exams (visits 2 through 5). 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-CM hospital 
discharge diagnoses from each participant’s hospitalizations reported in the annual follow-up 
interview. AF was defined as the presence of ICD-9-CM code 427.31 or 427.32 in the discharge 
codes (ICD-10-CM codes I48.xx starting in 2015). 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 were 
excluded. ARIC participants were also labeled as AF cases if the underlying cause of death was 
AF. The incidence date of AF was defined as the date for the first ECG showing AF or the first 
hospital discharge with an AF diagnosis. Follow-up will be available through the end of 2019. 

MESA 
Study participants 
Eligible participants are part of the MESA cohort (n=6814). Details of MESA have been reported 
previously.16 A self-report of current AF was an exclusion criterion for enrollment in MESA; 
however, some participants were identified by Medicare claims data to have had an AF diagnosis 
assigned prior to enrollment. These individuals will also be excluded from this analysis.  
Exposure variable: Self-rated health  
An EVGGFP (excellent, very good, good, fair, and poor) measure of SRH was assessed in MESA 
via the single question: “Would you say, in general, your health is poor, fair, good, very good, or 
excellent?”. SRH was assessed at Visit 1 (baseline) and every year after either by phone or in-
person. 
Outcome variable—Atrial Fibrillation 
After the baseline examination, participants were followed up every 9-12 months by telephone to 
obtain information on hospitalizations and medical records, including discharge diagnoses. 
Incident AF through December 2018 was identified from study ECGs verified for AF at Visit 5 
(2010-2012), ICD-9 or -10 hospital discharge diagnoses consistent with AF (427.31 or 427.32; 
I48), and, for participants enrolled in fee-for-service Medicare, inpatient and outpatient AF claims 
data. 

The HUNT Study 
Study participants 
Eligible participants are those who participated in the 3rd phase of the HUNT Study (n=50,807, in 
2006-2008) with data for SRH and without AF at baseline.  
Exposure variable: Self-rated health  
SRH was measured at the 3rd phase by the following question which appeared in the main 
questionnaire filled in by HUNT participants: “How is your health at the moment?” The possible 
answers were: "poor, not so good, good, very good”.  
Outcome variable—Atrial Fibrillation 
AF diagnoses were retrieved from discharge registers at the two hospitals in Nord-Trøndelag 
County from HUNT-3 examination (2006-2008) until 01.01.2019. We used code I48 from the 
International Classification of Diseases Tenth Revision to screen for patients with possible AF. 
Medical records of these patients were then reviewed by specialists, and AF was adjudicated 
according to the electrocardiographic criteria recommended by the European Society of 
Cardiology (ESC).21 Persons who only had an episode of AF within the first 7 days after cardiac 
surgery, during the acute phase of a myocardial infarction or during episodes of haemodynamic 
instability (e.g., sepsis or non-cardiac surgery) were not regarded as having incident AF. If 
information from medical records was insufficient for exact classification of the diagnosis, two 
physicians evaluated the available information separately. Only cases where both physicians 
concurred were regarded as AF. The rest were classified as possible AF and will not be regarded 
as AF cases in the main analyses.22 
 
Other Variables of Interest (all cohorts) 

Demographic - Age, Race/Ethnicity, Sex, Education, Height, Weight, Clinic site 
Comorbidities - Cigarette smoking, SBP, DBP, CHD, HF 
Laboratory data –Glucose, TC, HDL, BNP 
Medication use – Anti-hypertensive use, Lipid lowering therapy, Anti-DM medication use  
Others – Alcohol consumption, Physical activity levels 



Exclusion criteria 
Participants without self-rated health measured at baseline, with baseline AF, or without follow-
up data for incident AF will excluded.  
 
4) Analysis plan:  
The following analysis will be performed separately in MESA, ARIC, and HUNT. 
1) Comparison of baseline characteristics 
Descriptive statistics will be computed for baseline variables. We will examine the distributions 
of demographic and clinical characteristics according to baseline categories of SRH. Categorical 
variables will be reported as frequency and percentage, and continuous variables as mean 
(standard deviation). 
2) Associations of SRH with incident AF 
Cox proportional hazards models will be used to calculate adjusted hazard ratios (HRs) and 95% 
confidence intervals (CIs) for the association of SRH with incident AF (referent=poor/fair). 
Person-years will accrue from baseline visit 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 categorically 
according to the groupings described above (referent=poor/fair). 
-Models will be adjusted for the following:  

Model 1: Age, race, sex, education, and height 
Model 2: Model 1 + BMI, cigarette smoking, DM, SBP, DBP, anti-hypertensive 
medication, physical activity, TC, HDL, alcohol consumption, CHD and HF (if 
applicable) 

3) Stratified analyses 
We will evaluate the effect modification by race/ethnicity, sex, and follow-up duration (<median 
vs. >median) using a stratification technique and comparing models with and without interaction 
terms.  
4) Associations of SRH trajectories with incident AF 
Because data for SRH was assessed annually in MESA and ARIC, we will determine how SRH 
over time (V1 to V4 for MESA (2000-2002 to 2005-2007) and ARIC (1988-1990 to 1996-1998)) 
affects AF risk. Participants will be separated into 4 groups based upon the number of times they 
rated their health as either excellent or very good. Multivariable models will be constructed as 
above with additional adjustment for V4 SRH score (Referent=highest number of excellent/very 
good SRH reports). Participants with data for all SRH assessments between V1 to V4 and without 
AF at V4 will be eligible for this analysis. Visit 4 will serve as the baseline visit for these 
analyses. 
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