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Abstract

Purpose—Although strong associations between self-reported health and mortality exist, quality 

of life is not conceptualized as a cardiovascular disease (CVD) risk factor. Our objective was to 

assess the independent association between health-related quality of life (HRQOL) and incident 

CVD.

Methods—This study used the REasons for Geographic And Racial Differences in Stroke data, 

which enrolled 30,239 adults from 2003 to 2007 and followed them over 10 years. We included 

22,229 adults with no CVD history at baseline. HRQOL was measured using the SF-12 Physical 

Component Summary (PCS) and Mental Component Summary (MCS) scores, which range from 0 

to 100, with higher scores indicating better HRQOL. Scores were normed to the general US 

population with mean 50 and standard deviation 10. We constructed a four-level HRQOL variable: 

(1) individuals with PCS & MCS < 50, (2) PCS < 50 & MCS ≥ 50, (3) MCS < 50 & PCS ≥ 50, 

and (4) PCS & MCS ≥ 50, which was the reference. The primary outcome was incident CVD 

(non-fatal myocardial infarction (MI), fatal MI or coronary heart disease (CHD) death, fatal and 

non-fatal stroke). Cox proportional hazards models examined associations between HRQOL and 

CVD.

Results—Median follow-up was 8.4 (IQR 5.9–10.0) years. We observed 1766 CVD events. 

Compared to having PCS & MCS ≥ 50, having MCS & PCS < 50 was associated with increased 
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CVD risk (aHR 1.46; 95% 1.24–1.70), adjusting for demographics, comorbidities, and CVD risk 

factors. Associations between MCS & PCS < 50 and CVD were consistent for CHD (aHR 1.54 

[1.26–1.89]) and stroke (aHR 1.35 [1.05–1.72]) endpoints.

Conclusions—Given strong, adjusted associations between poor HRQOL and incident CVD, 

self-reported health may be an excellent complement to current approaches to CVD risk 

identification.
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Introduction

The burden of cardiovascular disease (CVD) among adults in the USA is high [1]. Estimates 

suggest that by 2030, 44% of the population will have some type of CVD [1]. As the 

prevalence of vascular disease grows, it is important to identify factors that may be used to 

detect individuals who are at high risk in order to appropriately target prevention efforts.

It is well accepted that hyperlipidemia, hypertension, diabetes, and smoking are causally 

linked to CVD risk [2]. However, several non-causal and non-modifiable factors such as age, 

sex, and race are also included in traditional CVD risk prediction tools. While risk 

prediction tools incorporating these factors are well-calibrated, some studies found that they 

may over- or underestimate risk depending on the population studied [3, 4]. Additionally, 

while CVD risk prediction tools include demographic and clinical characteristics, they do 

not incorporate patients’ perspectives of their own well-being [2, 5]. This is problematic 

since prior studies found that poor self-reported health is independently associated with 

increased risk of mortality, even after adjusting for age, functional status, and comorbidities 

[6, 7]. Yet, although it is easily assessed, patients’ perceived health is not commonly 

conceptualized as a CVD risk factor [2, 5]. A better understanding of the association 

between health-related quality of life (HRQOL) and incident CVD would offer a more 

comprehensive view of the role of health status in CVD risk and could potentially identify a 

group of individuals who may benefit from increased clinical attention, should independent 

associations exist.

We used data from the national Reasons for Geographic and Racial Differences in Stroke 

(REGARDS) cohort study to determine associations between baseline HRQOL and incident 

CVD events among adults with no history of stroke or heart disease. We also examined 

whether associations between HRQOL and CVD varied by physical and mental HRQOL 

domains.

Methods

REGARDS study design

REGARDS is a national, prospective cohort study evaluating racial and geographic 

disparities in stroke mortality, with an ancillary study examining disparities in myocardial 

infarction (MI). REGARDS recruited 30,239 community dwelling, English-speaking 

Pinheiro et al. Page 2

Qual Life Res. Author manuscript; available in PMC 2021 January 25.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



individuals ≥ 45 years of age from 2003 to 2007 and is following participants longitudinally 

[8]. Given that one of the primary objectives of the REGARDS study was to assess and 

explain regional and racial variation in stroke outcomes, Blacks and individuals from the 

Southeast were over-sampled [8].

Participants completed a 45-min telephone interview at baseline, which ascertained 

sociodemographic and medical history. Additionally, study participants underwent an in-

home physical exam and medication inventory. During the in-home visit, laboratory data and 

electrocardiogram (ECGs) were collected. At 6-month intervals, participants were contacted 

by phone to ascertain CVD outcomes [8]. Potential CVD events were adjudicated by 

experts. This study was approved by the participating institutions’ Institutional Review 

Boards. All participants provided written informed consent.

Study Cohort

REGARDS participants with baseline Short-Form (SF)-12 scores and without a history of 

self-reported stroke or heart disease (MI, coronary artery bypass grafting [CABG], 

angioplasty, percutaneous coronary intervention [PCI]) or evidence of MI by ECG at 

baseline.

HRQOL

HRQOL includes an individual’s perceived sense of well-being and was measured using the 

SF-12, a 12-item instrument that has been psychometrically validated to assess generic self-

reported health [9]. The SF-12 captures physical and mental HRQOL through the Physical 

Component Summary (PCS) and Mental Component Summary (MCS) scores [9]. The PCS 

includes physical functioning, physical limitations, bodily pain, and general health, whereas 

the MCS includes concepts related to mental health, emotional limitations, vitality, and 

social functioning. MCS and PCS scores range from 0 to 100 with higher scores 

representing better HRQOL. Subscales were normalized with mean of 50 and standard 

deviation (SD) of 10. Scores above or below 50 give a sense of HRQOL compared to the 

general US population [9].

We constructed a 4-category HRQOL variable: individuals with low HRQOL scores (MCS < 

50 for and PCS < 50), individuals with scores PCS < 50 and MCS ≥ 50, individuals with 

scores MCS < 50 and PCS ≥ 50, and individuals with high HRQOL scores (MCS ≥ 50 and 

PCS ≥ 50).

Incident CVD events

Incident CVD events were defined as: (1) first non-fatal MI (definite or probable), (2) fatal 

MI (if deceased within 28 days after adjudicated event) or coronary heart disease (CHD) 

death (sudden cardiac death or death from coronary disease that did not meet criteria for 

fatal MI), and (3) fatal and non-fatal stroke.

CHD events were expertly adjudicated by clinicians using published guidelines [10, 11] 

which consider clinical signs and symptoms consistent with ischemia; rising and/ or falling 

pattern of cardiac biomarkers over ≥ 6 h with a peak at least twice the upper limit of normal; 
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and/or ECG or other imaging findings consistent with ischemia based on the Minnesota code 

[12]. Only definite or probable MIs were considered MIs. Cause of death was assessed 

through next of kin interviews, the National Death Index (NDI) [8], death certificates, 

medical records, and autopsies.

Stroke was determined in four possible ways: (1) the World Health Organization’s definition 

of strokes (focal neurological deficit lasting ≥ 24 h, confirmed with medical records), (2) 

clinically defined strokes (focal or nonfocal neurological deficit with positive imaging, may 

or may not lasting 24 h, confirmed with medical records), (3) stroke determined from the 

NDI as cause of death from stroke without medical records, and (4) strokes determined 

through a next of kin interview (possible stroke identified, medical records were 

unavailable).

Baseline characteristics of study participants

Demographic covariates included sex, age at baseline, race (White or Black), education, 

relationship status, access to care, income, health insurance, living in Health Professional 

Shortage Area (HPSA) [13], stroke-belt region (belt/buckle, defined as North Carolina, 

South Carolina, Georgia, Tennessee, Mississippi, Alabama, Louisiana and Arkansas; or non-

stroke belt), cigarette smoking, and sex-specific alcohol consumption defined by The 

National Institute on Alcohol Abuse and Alcoholism.

Clinical covariates included history of diabetes, defined as fasting blood glucose ≥ 126 

mL/dL (glucose > 200 mL/ dL for those failing to fast) or oral hypoglycemic or insulin use; 

hypertension, defined as systolic blood pressure (BP) ≥ 140 mm Hg or diastolic BP of ≥ 90 

mm Hg or self-reported medication use to control BP; atrial fibrillation (AF) self-reported or 

by ECG at in-home exam; left ventricular hypertrophy (LVH), defined as presence of LVH 

on 12-lead ECG using the Sokolow criteria [14]; medication use (pulmonary, 

antihypertensive, statins [yes/no]); body mass index (BMI) based on measured height and 

weight; high density lipoprotein cholesterol (HDL), low density lipoprotein cholesterol 

(LDL), log-transformed high sensitivity C-reactive protein (hsCRP); log-transformed urinary 

albumin/creatinine ratio (ACR); estimated glomerular filtration rate (eGFR), calculated 

using the Chronic Kidney Disease (CKD) Epidemiology Collaboration formula [15], with 

CKD defined as eGFR as < 60 ml/min/1.732.

We implemented multiple imputation of missing baseline covariates to reduce bias [16]. The 

highest proportion of missingness was observed for LVH (29%) and income (12%). Other 

covariates had < 6% missing. We employed multivariate imputation by chained equations 

(MICE) and used classification and regression trees (CART) as an imputation engine 

because it captures potential nonlinear effects [17, 18]. We obtained 20 imputed data sets 

with 20 iterations. Data imputation procedures were performed in R version 3.4.1 “mice” 

package.

Statistical analyses

We estimated Kaplan–Meier survival functions for all four HRQOL groups and compared 

them using the log-rank test. Individuals with MCS > 50 and PCS > 50 were the reference 

group. We assessed unadjusted differences in cohort characteristics across HRQOL groups 
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using ANOVA, Kruskal–Wallis or Chi-square tests. To examine associations between 

HRQOL groups and CVD, we fit Cox Proportional Hazards models, first examining crude 

associations and then adjusting for demographics, socioeconomics, health behaviors, and 

comorbid conditions. Given that CVD risk prediction tools often perform worse in older 

adults, we examined HRQOL and age (< 75 and ≥ 75 years) interactions [19]. Additionally, 

because CVD risk varies considerably between Blacks and Whites, we also explored 

interactions between HRQOL and race. The proportional hazards assumption was assessed 

for all models. Unadjusted and adjusted hazard ratios (aHR) and 95% confident intervals 

(CI) were calculated.

We conducted numerous sensitivity analyses. First, we estimated adjusted Cox models using 

continuous HRQOL as the primary explanatory variables (PCS only, MCS only, and both 

PCS and MCS). Second, as 5 points is considered a clinically meaningful SF-12 difference, 

we examined associations between 5-point decrements in PCS and MCS and CVD. Finally, 

we examined associations between the first SF-12 question alone (i.e., SF-1: “In general, 

would you say your health is excellent, very good, good, fair, poor?”) and CVD. As a single-

item question can be quickly and easily administered in clinical practice, determining the 

association between the SF-1 and incident CVD events has potentially high clinical utility.

We assessed model discrimination using Harrell’s C-index [20–22] designed specifically for 

right-censored data. As the data were multiply imputed, in this manuscript we reported the 

median and range of c-statistics across the 20 imputed datasets [23]. Finally, we evaluated 

the functional forms of the continuous versions of PCS and MCS and tested the linearity 

assumption by using cumulative Martingale residuals. Analyses were conducted in SAS 

version 9.4 with 2-sided statistical tests and significance levels of 5%.

Results

Of the 30,239 REGARDS participants, 56 individuals were excluded due to consent errors 

and 469 individuals were excluded due to lack of follow-up. Of the remaining participants, 

1899 (6%) were excluded because they self-reported a history of stroke, leaving 27,815 

participants from which 4631 (17%) were excluded due to a history of heart disease. Of the 

remaining 23,184 eligible individuals, 955 (4%) had missing SF-12 values and were 

excluded from our study. As such, our final sample included 22,229 participants 

(Supplementary Fig. 1).

Baseline characteristics of participants

Overall, 58% of participants were female, 41% Black, and the mean age at enrollment was 

63.8 years (SD 9.2) (Table 1). At baseline, 18% had diabetes and 55% had hypertension. 

Mean PCS and MCS scores were 47.6 (SD = 10.0) and 54.3 (SD = 8.1), respectively.

There were 10,121 (45%) individuals in the PCS ≥ 50 & MCS ≥ 50 group, 1936 (9%) in the 

PCS ≥ 50 & MCS < 50 group, 7706 (35%) in the PCS < 50 & MCS ≥ 50 group, and 2466 

(11%) in PCS < 50 & MCS < 50 group. Participants with both PCS and MCS scores below 

50 were more likely to be Black or female; have low income, have no health insurance, have 

diabetes or hypertension, and have a BMI > 30.
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Incident CVD events

Over a median follow-up time of 8.4 years with interquartile range of 5.9–10.0 years, 1766 

incident CVD events were observed. Of these, 1051 (60%) were CHD and 715 (40%) 

strokes.

Associations between HRQOL and incident CVD events

Figure 1 shows unadjusted Kaplan Meier curves for incident CVD events by the four 

HRQOL group. The log-rank test indicated significant differences between survival 

functions of the HRQOL groups (χ3
2 = 100.9, p < 0.0001). To further explore this, we ran 

the Dunnett’s modified Tukey–Kramer pairwise multiple comparison test (designed for 

unequal sample sizes and variances) which showed significant differences between the 

reference group (PCS ≥ 50 & MCS ≥ 50) and the other three HRQOL groups. Figure 2 

shows age-adjusted CVD incidence rates per 1000 person-years (PYs) by HRQOL group. 

The Dunnett–Hsu multiple comparisons test suggests that significant differences between 

the reference group (PCS ≥ 50 & MCS ≥ 50) and the two HRQOL groups with PCS < 50 

exist. Kaplan–Meier curves and incidence rates for CHD and stroke, separately, are 

presented in Supplementary Figs. 2–5.

In minimally adjusted Cox models controlling only for age, race, and sex, having PCS & 

MCS < 50 was associated with twofold higher CVD risk (aHR 2.11; 95% CI 1.82–2.45), 

compared to having PCS & MCS ≥ 50 (Table 2). Compared to the reference group, having 

PCS < 50 & MCS ≥ 50 or PCS ≥ 50 & MCS < 50 was also associated with increased CVD 

risk aHR 1.47; 95% CI 1.32–1.63) and (aHR 1.24; 95% CI 1.02–1.50), respectively. We 

observed similar associations when CHD and stroke outcomes were examined separately, 

but aHRs were larger for CHD.

When participant demographics, socioeconomics, health behaviors, and comorbid conditions 

were added to CVD models, aHRs attenuated but remained statistically significant for the 

PCS & MCS < 50 (aHR 1.46; 95% CI 1.24–1.70) and PCS < 50 & MCS ≥ 50 (aHR 1.21; 

95% CI 1.08–1.35) groups compared to the PCS ≥ 50 & MCS ≥ 50 group (Table 3). For 

CVD events, only being male (aHR 1.86; 95% CI 1.65–2.09), smoking (aHR 1.69; 95% CI 

1.48–1.93) and atrial fibrillation (aHR 1.48; 95% CI 1.25–1.73) had larger effects than 

having PCS & MCS < 50.

When we examined associations between HRQOL and CHD and stroke outcomes, 

separately, we observed significant associations for both CHD (aHR 1.54; 95% CI 1.26–

1.89) and stroke (aHR 1.35; 95% CI 1.05–1.72) outcomes. For CHD, having PCS < 50 & 

MCS ≥ 50 was significantly associated with increased CVD risk (aHR 1.34; 95% CI 1.16–

1.55), but the association was not statistically significant for stroke (aHR 1.04; 95% CI 

0.87–1.24). Although estimates of adjusted HR were above 1.0, we did not observe 

statistically significant associations between having PCS ≥ 50 & MCS < 50 and stroke or 

CHD events. Finally, in fully adjusted CVD models, HRQOL-race and HRQOL-age 

interactions were not statistically significant. The p values for interactions by race were: p = 

0.78, p = 0.58 and p = 0.79 for PCS & MCS < 50, PCS ≥ 50 & MCS < 50 and PCS < 50 & 

MCS ≥ 50 groups, respectively. The p values for interactions by age were: p = 0.46, p = 0.39 
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and p = 0.49 for PCS & MCS < 50, PCS ≥ 50 & MCS < 50 and PCS < 50 & MCS ≥ 50 

groups, respectively.

Sensitivity analyses

Continuous PCS and MCS scores were significantly associated with increased CVD risk in 

minimally and fully adjusted Cox models. In fully adjusted models, 5-point PCS and MCS 

decreases were associated with higher CVD risk (aHR 1.06; 95% 1.04–1.09) and (aHR 1.04; 

95% 1.02–1.08), respectively. Finally, in adjusted models, the SF-1 (“In general, would you 

say your health is excellent, very good, good, fair, poor?”) was significantly associated with 

increased CVD risk. Compared to individuals who reported “excellent” health, reporting 

“poor” or “fair” health was associated with higher CVD risk (aHR 1.68; 95% CI 1.26–2.25) 

and (aHR 1.25; 95% CI 1.04–1.50), respectively. We did not observe significant differences 

for individuals who reported “good” or “very good” compared to “excellent” health (aHR 

1.11, 95% CI 0.95–1.29; and aHR 0.93, 95% CI 0.80–1.08, respectively).

Model discrimination

The fully adjusted Cox model with the 4-category HRQOL variable had a median Harrell’s 

C-statistic of 0.7262 (0.7256–0.7268) across 20 imputed datasets. Median c-statistics for 

CHD and stroke were 0.7368 (0.7356–0.7377) and 0.7250 (0.7243–0.7263), respectively. 

Upon formal evaluation, PCS and MCS scores suggest log-linear relationships with incident 

CVD. In a model including only PCS score, the c-statistic was 0.5760. Similarly, in a model 

including only MCS score, the c-statistic was 0.4980. In a fully adjusted model including 

PCS (not MCS), the c-statistic rose to 0.7269 (0.7264–0.7275). In a fully adjusted model 

including MCS (not PCS), the c-statistic rose to 0.7254 (0.7248–0.7260).

Discussion

We found that poor HRQOL was significantly associated with higher risk of incident CVD 

events overall, and for CHD and stroke events, separately. Associations persisted after 

adjustment for demographics, social determinants of health, health behaviors, comorbidities, 

and traditional CVD risk factors. Finally, associations between HRQOL and incident CVD 

did not vary by race or age.

Our findings contribute to the literature in several ways. First, our results support prior 

studies which have found poor HRQOL to be significantly associated with adverse outcomes 

such as survival, CHD events, and stroke [24–26]. The magnitude of the association between 

poor HRQOL and incident CVD that we found extends previous work. In fact, associations 

between HRQOL and CVD events were comparable to that of Framingham CVD risk 

factors, demonstrating the powerful effect that self-reported HRQOL can have on incident 

CVD events. For incident CHD, poor HRQOL was associated with a magnitude of risk 

similar to diabetes and hypertension. For incident stroke, poor HRQOL demonstrated 

independent associations after full adjustment, whereas some traditional CVD risk factors, 

like diabetes, did not. These findings demonstrate that HRQOL can serve as an important 

independent predictors for incident CVD events, compared to well-recognized risk factors.
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Second, we found that the association between poor HRQOL and CVD events was much 

stronger for poor physical health (reported at baseline), rather than for mental well-being. 

This is consistent with previous studies that concluded that physical HRQOL was a strong 

predictor of CVD risk [24]. For example, a study in the UK found that physical functioning 

was associated with greater CHD risk, independent of age, sex, BMI, and smoking, and 

another study reported associations between poor physical HRQOL and incident stroke [26]. 

Notably though, previous work has centered around quantifiable aspects of physical health 

(e.g., physical activity, functioning, and mobility) [27, 28]. We assessed physical health from 

the patient’s own perspective at baseline, which is both novel in this context and patient-

centered. Clinically, identifying individuals who self-report poor physical HRQOL is 

important, as these patients who voice and acknowledge poor HRQOL may be more 

amendable to interventions which seek to mitigate pain and discomfort, compared to patients 

who do not report poor physical HRQOL. In a clinical setting, patients reporting poor 

physical HRQOL could be connected with physical therapists or rehabilitation medicine to 

help improve their physical well-being, if medically indicated. Furthermore, self-reported 

HRQOL is known to be representative of patient preferences and priorities, which is 

consistent with national efforts to provide patient-centered care [29].

Notably, using the 4-category HRQOL variable, we did not observe significant associations 

between poor mental health and incident stroke or CHD. However, we did see an increase in 

CVD risk when examining the 5-point decrement in MCS. Literature over the last decade 

suggests that psychological factors including depressive symptoms and stress are associated 

with CVD [30–34]. The putative mechanism underlying this association is that chronic 

exposure to psychological stress and poor mood may activate physiologic processes 

involving the hypothalamic–pituitary–adrenal axis, the sympathetic-parasympathetic 

systems, and inflammatory cascades, all of which can have downstream consequences for 

cardiovascular health [34, 35]. The relatively small effect between mental HRQOL declines 

and incident CVD in our study may be partially because we examined mental HRQOL at 

baseline, which may not represent one’s mental health close to their CVD event. We would 

possibly observe stronger associations if we examined time-varying mental HRQOL or 

sustained mental distress over time [36]. Additionally, the SF-12 is a generic instrument 

intended to measure broad constructs of mental health, emotional limitations, vitality, and 

social functioning in the general population [9]. Therefore, the MCS may not be sensitive 

enough to show varying levels of depression, which might be more closely related to CVD 

events than baseline HRQOL.

Interestingly, although age and race are important predictors of CVD events, associations 

between HRQOL and CVD did not vary significantly (p > 0.10) by either, suggesting that 

the strong, independent, inverse relationship between HRQOL and CVD is consistent across 

adults 45 + years and between Whites and Blacks. This is an unforeseen finding, as we 

anticipated that HRQOL might be a better predictor for CVD events among older adults who 

have numerous chronic conditions and who may place a greater importance on subjective 

well-being and quality of life. However, lack of variation by race was consistent with 

another REGARDS study, which did not find associations between mental health and 

incident CHD to differ by race [36].
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Our findings have important clinical implications, particularly for screening and CVD risk 

prediction. CVD risk prediction often relies on tools that include physiologic and disease 

parameters, but not patients’ perceived health. Given our findings, providers might consider 

incorporating the SF-12 or even the single-item SF-1 into clinical encounters as a way to 

complement current history taking. This may seem challenging, as office visits are limited in 

time, particularly for patients with multiple chronic conditions. However, studies have 

shown that the SF-12 is easy to complete, requiring 2–3 min, and relatively easy for 

clinicians to interpret [9, 37]. Asking patients without history of CVD to fill the SF-12 out 

prior to their office visit (e.g., by email or patient portal) or in the waiting room could 

enhance information that providers gather during a patient’s history and physical 

examination, especially since HRQOL measures pick up on aspects of information which 

may not be concretely measured or observed by the physician during the visit [38, 39]. A 

single-item question such as the SF-1 might also be useful for quickly flagging patients with 

poor self-reported HRQOL who may require additional attention.

Due to possible stigma associated with poor physical and mental HRQOL, patients may be 

reluctant to initiate conversations with providers [40, 41]. Thus, the SF-12 and SF-1 may 

allow providers to identify patients with poor HRQOL, which may not have previously been 

recognized. Identifying patients with poor HRQOL may enable a subset of patients who are 

vulnerable to incident CVD events to be targeted with additional attention and support. A 

heightened understanding of a patient’s elevated incident CVD risk would likely prompt 

physicians to more aggressively manage known modifiable risk factors (i.e., diabetes, 

hypertension, smoking status), and also encourage providers to engage in counseling around 

physical activity and mental health.

Limitations

The SF-12 does not allow for domain-specific analyses, which could provide more granular 

insights regarding HRQOL. Additionally, both physical and mental HRQOL were collected 

at one timepoint (baseline). HRQOL patterns observed at baseline may change over the 10-

year follow-up. Because the SF-12 is normed to have a mean of 50 and standard deviation of 

10, we chose 50 as our cutoff for low and high HRQOL. However, we recognize limitations 

in selecting 50 as a cutoff and explored additional cutoffs including tertiles and quartiles and 

found consistent results. Furthermore, biases inherent to self-report of other domains and 

variables in this study are well known. Finally, given that the mean age at study enrollment 

was 64 years, these results have limited generalizability to younger populations.

Strengths

This large, community-based study examined associations between HRQOL and incident, 

expert-adjudicated CVD events. The racial and geographical diversity of the REGARDS 

dataset increases the generalizability of these findings beyond studies conducted in clinical 

trials or singlesite, academic medical institutions. Furthermore, our ability to control for self-

reported and physiological factors contributes to the HRQOL and CVD literature.
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Conclusions

We observed that HRQOL was significantly and independently associated with increased 

incident CVD risk among adults without a history of CHD or stroke. The magnitude of the 

independent association was greater than that of several established CVD risk factors. Using 

a short, inexpensive, and psychometrically validated HRQOL instrument may be warranted 

in future clinical encounters, as it offers opportunities to incorporate patients’ perspectives 

into CVD prevention efforts. Given the relationship between poor HRQOL and CVD, self-

reported health may be an excellent complement to current approaches to CVD risk 

identification and treatment.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
Unadjusted Kaplan–Meier curves for incident CVD events. Note HRQOL groups are 

mutually exclusive
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Fig. 2. 
Age-adjusted incident CVD events by health-related quality of life group. Note Incidence 

rate per 1000 person-years were adjusted for participant age at baseline
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