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4. Rationale:  

 

 Chronic dyspnea occurs in approximately 10%,
1,2

 and is particularly common 

among the elderly, with at least moderately severe dyspnea reported in approximately 

25% of persons >65 years of age.
3,4,5

  Among the elderly, dyspnea is also associated with 



worse functional capacity and a higher prevalence of anxiety and depression.
5
 Existing 

studies also suggest that participant-reported dyspnea is associated with a higher risk of 

mortality,
6
 the majority of which appear to be cardiovascular in origin.

4
 Indeed, in the 

Framingham Heart Study, participant reported dyspnea appeared to be a more powerful 

predictor of clinical outcomes than objective physiologic measures such as pulmonary 

function/spirometry.
7
  

Although common, there is limited data regarding the prognostic relevance of 

participant reported dyspnea for non-fatal cardiovascular outcomes, including heart 

failure (HF), coronary heart disease (CHD), and recurrent hospitalizations.  Even with 

respect to mortality, the relative contribution of cardiovascular versus non-cardiovascular 

deaths has not been well described.  In addition, there is sparse data regarding the 

prevalence and prognostic significance of dyspnea in African Americans, a population 

that carriers a sizable proportion of the HF and pulmonary disease burden. 

A better understanding of the prognostic relevance of dyspnea in the community 

will provide novel insight into a common, but poorly understood, symptom that adversely 

impacts quality of life.  The well characterized ARIC cohort offers the unique 

opportunity to define the prognostic relevance of dyspnea, identify clinical and laboratory 

predictors of risk among persons reporting dyspnea, and investigate race/ethnicity-based 

differences in these relationships.    

 

 

5. Main Hypothesis/Study Questions: 

 

We hypothesize that, compared to the participants without significant dyspnea, persons 

with dyspnea will have a higher risk of death, incident HF, incident MI, and all-cause 

hospitalization.   

 

Specifically, we aim to: 

1. Define the prevalence and clinical correlates of any dyspnea and dyspnea of at 

least moderate severity in the study cohort overall, and stratified by gender, 

race/ethnicity, and age category.  

2. Determine the unadjusted and multivariable adjusted association of dyspnea with: 

(1) mortality (all-cause, cardiovascular, non-cardiovascular); (2) incident HF; (3) 

incident CHD; and (4) all hospitalizations. 

3. Identify characteristics predictive of incident death or cardiovascular events 

among participants reporting dyspnea. 

 

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). 

 

Study design: 

This will be a time-to-event analysis based on data collected at ARIC Visit 4. 

 

Inclusion/exclusion criteria: 



All participants with dyspnea scale data will be included in this analysis.   

 

 

Key variables of interest: 

1. Dyspnea scale (visit 4): Based on Respiratory Questionnaire items 5-10. 

2. Anthropometrics (visit 4):  height, weight, BMI, BSA, waist:hip ratio  

3. ECG variables (visit 4): (1) LVH by Cornell criteria; (2) presence of BBB 

(LBBB, RBBB); (3) rhythm other than sinus 

4. Cardiac biomarkers of stress and injury (visit 4): NT-proBNP, hs-TnT 

5. Vascular function variables (visit 4): systolic blood pressure, diastolic blood 

pressure, mean arterial pressure, pulse pressure 

6. Pulmonary function variables (visit 4): FEV1, FVC, FEV1/FVC ratio  

7. Renal function variables (visit 4): eGFR, urine albumin:creatinine ratio 

8. Hematologic variables (visit 4): hemoglobin and hematocrit 

9. Clinical covariates (visit 4): age, gender, race/ethnicity, heart rate, history of 

hypertension, diabetes, dyslipidemia, coronary artery disease, prior MI or 

revascularization procedure,  prior stroke or TIA, peripheral arterial disease, heart 

failure, prior hospitalization for heart failure 

 

Data analysis: 

 The prevalence and severity of dyspnea will be defined based on items 5 – 10 of the 

Respiratory Questionnaire, which is an approximation of the MRC breathlessness scale.
8
  

This is a 5 level scale, with the participant score based on the question that best described 

the participants level of activity.  This scale has been widely applied
1,2,3,4,5,6

 and has 

demonstrated prognostic relevance in COPD and coronary artery disease.
3
  For the 

primary analysis, dyspnea will be defined dichotomously (yes/no) based on a MRC score 

of ≥2 (breathlessness related to exercise intolerance or at rest).  In a secondary analysis, 

we will define three groups: no dyspnea (MRC score 1), dyspnea with exertional 

limitation (MRC score 2-3), and severe dyspnea (MRC score ≥4).  Participants reporting 

dyspnea will be compared to all cohort participants not reporting dyspnea.  In a 

sensitivity analysis, we will compare participants reporting dyspnea to cohort participants 

not reporting dyspnea who are age, gender, and race/ethnicity matched.   

 Basic descriptive statistics will be performed in the population stratified by presence 

of dyspnea or not.  Between-group comparisons will be performed using a Fisher’s exact 

test for categorical variables, t-test for normally distributed continuous variables, and 

Wilcoxon rank sum test for non-normally distributed continuous variables.  To quantify 

the relationship between dyspnea at Visit 4 and subsequent events we will use Cox 

proportional hazards models.  Endpoints to be evaluated include (1) mortality (all-cause, 

cardiovascular, non-cardiovascular); (2) incident HF; (3) incident CHD; and (4) all 

hospitalizations.  The presence of dyspnea will be the primary response variable.  

Multivariable adjustment will be performed, adjusting first for age, gender, and 

race/ethnicity, then additionally by BMI and clinical variables that differ significantly 

between the two groups.  Additional sensitivity analysis will be performed restricting the 

above comparison to persons reporting dyspnea compared to age, gender, and 

race/ethnicity matched individuals not reporting dyspnea.  Both univariate and 

multivariable analysis will be performed as described above.  We will assess for effect 



modification of gender and race/ethnicity on the dyspnea-outcomes relationship.  Finally, 

among participants reporting dyspnea, we will identify significant predictors of 

subsequent events using multivariable Cox proportional hazards models with a stepwise 

selection procedure, with demographic, clinical, and laboratory variables as candidate 

predictors.  Secondary analysis 3 categories of dyspnea (none, with exertional limitation, 

severe) will then be performed to evaluate the relationship of dyspnea severity with 

clinical outcomes, using a similar analytic approach. 

 

Anticipated methodologic limitations: 

 Limited data will be available regarding the underlying etiology of dyspnea, 

particularly as cardiac function was not assessed in all participants at Visit 4.  Participants 

reporting dyspnea may differ systematically – for example in demographics and co-

moribidities – from those not reporting dyspnea.  Therefore, residual confounding despite 

efforts to optimally adjust for potential confounder may be a limitation.  Participants may 

develop dyspnea during the follow-up period, which would not be captured in this 

analysis. 
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