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Abstract

Introduction
The American Heart  Association established 7 cardiovascular
health metrics as targets for promoting healthier lives. Cardiovas-
cular health has been hypothesized to play a role in individuals’
perception  of  quality  of  life;  however,  previous  studies  have
mostly assessed the effect of cardiovascular risk factors on quality
of life.

Methods
Data were from the 2013 Behavioral Risk Factor Surveillance Sys-
tem, a state-based telephone survey of adults 18 years or older (N
= 347,073). All measures of cardiovascular health and health-re-
lated quality of life were self-reported. The 7 ideal cardiovascular
health metrics were normal blood pressure, cholesterol, body mass
index, not having diabetes, not smoking, being physically active,
and having adequate  fruit  or  vegetable  intake.  Cardiovascular
health was categorized into meeting 0–2, 3–5, or 6–7 ideal cardi-
ovascular health metrics. Logistic regression models examined the
association between cardiovascular health, general health status,
and 3 measures of unhealthy days per month, adjusting for age,
sex, race/ethnicity, education, and annual income.

Results
Meeting 3 to 5 or 6 to 7 ideal cardiovascular health metrics was
associated with a 51% and 79% lower adjusted prevalence ratio
(aPR) of fair/poor health, respectively (aPR = 0.49, 95% confid-
ence interval [CI] [0.47–0.50], aPR = 0.21, 95% CI [0.19–0.23]); a
47% and 72% lower prevalence of ≥14 physically unhealthy days
(aPR  =  0.53,  95%  CI  [0.51–0.55],  aPR  =  0.28,  95%  CI
[0.26–0.20]); a 43% and 66% lower prevalence of ≥14 mentally
unhealthy days (aPR = 0.57, 95% CI [0.55–0.60],  aPR = 0.34,
95% CI [0.31–0.37]); and a 50% and 74% lower prevalence of
≥14 activity limitation days (aPR = 0.50, 95% CI [0.48–0.53], aPR
= 0.26, 95% CI [0.23–0.29]) in the past 30 days.

Conclusion
Achieving a greater number of ideal cardiovascular health metrics
may be associated with less impairment in health-related quality of
life.

Introduction
Cardiovascular disease (CVD) is the leading cause of death in the
United States, accounting for about 1 in 3 deaths annually (1). The
economic burden of CVD accounts for over $120 billion per year
in lost productivity costs from premature illness and death (2).
However, CVD mortality rates have declined during the past 4
decades. Nationally, about half of the downward shift from 1980
to 2000 in coronary heart disease, a major subcategory of heart
disease,  was  attributable  to  population  declines  in  CVD  risk
factors  and  improved  health  behaviors  (3).  The  primary  risk
factors for CVD are well known and in 2010, the American Heart
Association (AHA) collated these risk factors into a composite
measure of cardiovascular health, known as Life’s Simple 7 (4).
The 7 cardiovascular health metrics (CVHM) include body mass
index (BMI), smoking status, physical activity, a measure of diet-
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ary intake, glucose, blood pressure, and cholesterol. Poor, interme-
diate, and ideal ranges were developed for each of the 7 CVHM.
Findings from large, prospective studies consistently indicate that
individuals with a higher number of ideal CVHMs have lower risk
of ischemic heart disease, cardiovascular mortality, and all-cause
mortality than individuals with 0 to 1 ideal CVHMs (5,6). Yet,
fewer  than 3.5% (range,  0.1%–3.3%) of  US adults  have ideal
levels of all 7 CVHM (5–7).

Although CVD events like heart failure, heart attack, and stroke
are the typical measures of illness examined in studies linking the
CVHM and health outcomes, health-related quality of life (HR-
QOL)  is  also  an  important  measure  of  cardiovascular  illness
(8–10). HRQOL indicates patients’ perceptions of their general,
physical, and mental health status and describes health burden in a
population. Many studies suggest that people with at least one
CVD risk factor, such as diabetes, hypertension, high cholesterol,
or obesity, report less than “good” HRQOL (8,9); however, less is
known about the association between cardiovascular health and
HRQOL (10). The primary objective of this investigation was to
determine the association between 7 ideal CVHMs and HRQOL
(ie,  self-reported  general  health  status  and  3  measures  of  un-
healthy days) in the 2013 Behavioral Risk Factor Surveillance
System (BRFSS).

Methods
We used data from the 2013 BRFSS, an ongoing, state-based tele-
phone survey of the noninstitutionalized US population aged ≥18
years (N = 491,773; weighted N = 246,024,416). Participants are
selected using a stratified, multistage probability sampling design,
incorporating random-digit–dialing methods for data collection via
both landline and cellular telephones. BRFSS uses iterative pro-
portional fitting to improve representation of the respondents to
the entire US adult population based on sex, age, race/ethnicity,
county,  region,  telephone service (landline,  cellular  phone,  or
both), tenure (renting or owning a home), marital status, and edu-
cation (11). In 2013, the median state response rate was 46.4%,
with a range of 29.0% to 60.3% across different states (12). After
excluding individuals with missing data on any outcome, predict-
or, or control measure (except income), a total analytic sample of
347,073 (71%; weighted n = 156,525,839) remained. Compared
with excluded individuals, a higher proportion of people in the
analytic sample had a high income (44% vs 25%, >$50k), were
more  educated  (30%  vs  18%,  college  educated),  were  older
(22.5% vs 11.8%, 65 or older), and less racially/ethnically diverse
(69.1% vs 56.8% white).

HRQOL was measured using 4 self-reported indicators: 1) gener-
al health status (“Would you say that in general your health is ex-
cellent, very good, good, fair, or poor?”); 2) physically unhealthy
days per month (“Now thinking about your physical health, which
includes physical illness and injury, for how many days during the
past 30 days was your physical health not good?”); 3) mentally un-
healthy days per month (“Now thinking about your mental health,
which includes stress, depression, and problems with emotions, for
how many days during the past 30 days was your mental health
not good?”); and 4) days per month of activity limitation (“During
the past 30 days, for about how many days did poor physical or
mental health keep you from doing your usual activities, such as
self-care, work, or recreation?”). The HRQOL indicators and their
validity have been extensively described (13). We dichotomized
responses for general health status as “fair/poor” or “excellent/
very good/good.” Additionally, we dichotomized each of the re-
maining indicators into mutually exclusive groups depending on
whether an individual reported 14 or more unhealthy days or few-
er than 14 unhealthy days (α = 0.70). Previous studies define 14 or
more unhealthy days as a meaningful cut point for those reporting
substantially impaired HRQOL (8,14). We also calculated aver-
age unhealthy days, indicating the mean number of physically or
mentally unhealthy days per month (ie, a maximum of 30 days).

Proxy indicators for CVHM included participant self-report of
BMI, current smoking status, physical activity, consumption of
fruits or vegetables, diabetes, high blood pressure, and high cho-
lesterol (Appendix). Relevant BRFSS questions for the CVHMs
used in this study were based on AHA standards and have been
used  in  previous  analyses  (4,7).  Responses  for  each  of  the  7
CVHM were dichotomized as ‘0’ for not meeting the ideal or ‘1’
for meeting the ideal status for that individual metric and were
based on self-report. The seven CVHM are summed for a score,
with a range of 0 to 7. For the purposes of this study, we created a
3-level categorical score of cardiovascular health (CVH compos-
ite score) to indicate meeting ideal status on 0 to 2, 3 to 5, and 6 to
7  CVHM.  Ideal  smoking  status  included  those  who  had  not
smoked at least 100 cigarettes during their lifetime or who smoked
at least 100 cigarettes during their lifetime but were not currently
smoking. Ideal physical activity included meeting weekly aerobic
recommendations of 150 or more minutes of moderate-intensity
activity, or 75 or more minutes of vigorous intensity activity, or an
equivalent combination. Fruit and vegetable intake was reported
via a 6-item screener on consumption of 100% fruit juice, whole
fruit, dried beans, dark green vegetables, orange vegetables, and
other vegetables during the previous month. Individuals were clas-
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sified as having an ideal diet if their consumption met or exceeded
age- and sex-specific federal fruit or vegetable intake recommend-
ations for those with a sedentary lifestyle (15). The indicators for
hypertension, high cholesterol, and diabetes were categorized as
“no” (ideal) or “yes” based on self-report.

Sociodemographic control variables included age group (≥18–24,
25–34, 35–44, 45–54, 55–64, ≥65), sex (male, female), race/ethni-
city (non-Hispanic whites,  non-Hispanic blacks,  non-Hispanic
Asian, non-Hispanic American Indian/Alaskan Natives, Hispanics,
non-Hispanic persons of other races), education (<high school dip-
loma, high school diploma, some college, ≥college graduate), and
annual household income (<$25K, ≥$25K to $50K, >$50K).

We estimated the prevalence and 95% confidence intervals (CIs)
of HRQOL measures for selected sociodemographic characterist-
ics, the 7 CVHM, and the CVH composite score. Prevalence es-
timates were age-standardized to the 2000 US standard population,
except for those associated with specific age groups. Finally, we
used  multiple  logistic  regression  to  examine  the  association
between meeting ideal cardiovascular health and the likelihood of
reporting poor general health and each measure of unhealthy days,
adjusting for age, sex, education, race, and income. About 10% of
the BRFSS survey sample had missing information on income;
therefore, a “missing” category was created for the income vari-
able (ie, <$25K, ≥$25K-$50K, >$50K, missing). There were 8 lo-
gistic regression models for general health status and each meas-
ure of unhealthy days — 7 for each CVHM as the primary predict-
or and 1 for the CVH composite score as the primary predictor.
For all models, we estimated model-adjusted prevalence ratios
(aPR) on average marginal  predictions (16).  Because multiple
comparisons were made on the HRQOL variables, we used the
Bonferroni correction, the most conservative approach for declar-
ing significance. Differences were significant if P < .0063. We
used SAS 9.3 and SAS-callable SUDAAN (SAS Institute, Inc.)
with design variables and sampling weights to account for the
complex survey design.

Results
Overall, 16.1% of adults reported their general health status as fair
or poor, a proportion that increased with age, was higher in wo-
men than men, and higher in Hispanics than other racial/ethnic
groups. The prevalence of fair/poor health decreased with higher
education and income. Similar patterns occurred by sex, educa-
tion, and income across the remaining measures of HRQOL. The
overall prevalence for 14 or more physically unhealthy days was

11.3%; 14 or more mentally unhealthy days, 10.8%; and 14 or
more activity limitation days, 7.6% (Table 1). Unlike the other un-
healthy days indicators, the percentage of adults with 14 or more
mentally unhealthy days generally decreased with age.

For each of the 7 CVHM, the prevalence of ideal cardiovascular
health ranged from 16.4% (met fruit or vegetable intake) to 87.8%
(no history of diabetes; Table 2). Although 16.5% of individuals
reported meeting 0 to 2 CVHM, 69.4% met 3 to 5 CVHM and
14.1% of adults met 6 or more CVHM. Only 2.4% of individuals
met ideal cardiovascular health for all 7 metrics. In general, there
was an inverse relationship between CVHM and HRQOL; the pre-
valence of poor general  health or unhealthy days was 1.5 to 3
times as high among adults who reported not meeting ideal cardi-
ovascular health for each metric (except for meeting fruit or veget-
able intake; Table 2). Adults meeting 0 to 2 CVHM reported an
average of 11.3 (standard error [SE], 0.21) unhealthy days per
month; adults meeting 3 to 5 CVHM reported an average of 6.0
(SE, 0.05) unhealthy days; adults meeting 6 to 7 CVHM reported
an average 3.6 (SE, 0.07) unhealthy days.

The prevalence of fair/poor health status was nearly 10 times as
great among adults who met only 0 to 2 CVHM than among adults
who met 6 to 7 CVHMs. Similarly, compared with adults with 6 to
7 CVHM, the prevalence of 14 or more physically unhealthy days
was 6 times greater among adults who met only 0 to 2 CVHM; 4
times greater among adults  reporting 14 or more mentally un-
healthy days and 0 to 2 CVHM; and, 8 times greater among adults
reporting 14 or more activity limitation days and 0 to 2 CVHM
(Table 2).

In the logistic regression models, after controlling for sociodemo-
graphic variables,  meeting ideal  cardiovascular  health was in-
versely  associated  with  HRQOL  (Table  3).  The  association
between cardiovascular health and fair/poor health ranged from a
9% lower prevalence among individuals who met fruit or veget-
able intake (aPR = 0.91 vs those who did not meet fruit or veget-
able intake, 95% CI [0.87–0.95]) to a 56% lower prevalence of
fair/poor health among people who did not have a history of dia-
betes (aPR = 0.44 vs those who reported being told they have dia-
betes, 95% CI [0.43–0.45]). The association between cardiovascu-
lar health and 14 or more physically unhealthy days ranged from a
19% lower prevalence among individuals who reported a normal
BMI (aPR = 0.81 vs those with overweight/obese BMI or BMI
<18.5, 95% CI [0.78–-0.85]) to a 46% lower prevalence among in-
dividuals who did not have a history of diabetes (aPR = .54 vs
those  who  reported  being  told  they  have  diabetes,  95%  CI
[0.52–0.56]). The association between cardiovascular health and
14 or more mentally unhealthy days ranged from a 8% lower pre-
valence among individuals who met fruit or vegetable intake (aPR
= 0.92 vs those who did not meet fruit or vegetable intake, 95% CI
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[0.86–0.97]) to a 44% lower prevalence among individuals who
did  not  currently  smoke  (aPR  =  0.56  vs  those  who  reported
smoking, 95% CI [0.53–0.58]). Finally, the association between
cardiovascular  health  and  14  or  more  activity  limitation  days
ranged from a 16% lower prevalence among individuals who re-
ported a normal BMI (aPR = 0.84 vs those with overweight/obese
BMI or BMI <18.5, 95% CI [0.79–0.88]) to a 49% lower preval-
ence among individuals  reporting moderate/vigorous  physical
activity (aPR = 0.51 vs those who reported not meeting physical
activity recommendations, 95% CI [0.48–0.53]). There was no as-
sociation between meeting fruit or vegetable intake goals and 14
or more physically unhealthy days or 14 or more activity limita-
tion days.

Compared with adults meeting 2 or fewer CVHM, meeting 3 to 5
or 6 to 7 CVHM was associated with 51% and 79% lower preval-
ence  of  fair/poor  health  respectively  (aPR  =  0.49,  95%  CI
[0.47–0.50], aPR = 0.21, 95% CI [0.19–0.23]) ;  47% and 72%
lower prevalence of 14 or more physically unhealthy days respect-
ively  (aPR =  0.53,  95% CI  [0.51–0.55],  aPR =  0.28,  95% CI
[0.26–0.30]); 43% and 66% lower prevalence of 14 or more men-
tally  unhealthy  days  respectively  (aPR  =  0.57,  95%  CI
[0.55–0.60],  aPR = 0.34,  95% CI [0.31–0.37]);  50% and 74%
lower prevalence of 14 or more activity limitation days respect-
ively  (aPR =  0.50,  95% CI  [0.48–0.53],  aPR =  0.26,  95% CI
[0.23–0.29]) . Additionally, the adjusted prevalence ratio for meet-
ing 6 to 7 CVHM was nearly half the adjusted prevalence ratio for
meeting 3 to 5 CVHM across each of the poor HRQOL measures.

Discussion
Our study examined the association between cardiovascular health
and HRQOL measures in a population-based surveillance system.
Adults meeting 0 to 2 CVHM reported an average of 11.3 un-
healthy days per month; adults meeting 3 to 5 CVHM reported an
average of 6.0 unhealthy days; adults meeting 6 to 7 CVHM re-
ported an average of 3.6 unhealthy days. Compared with people
meeting 0 to 2 CVHM, people meeting 6 or more CVHM were
significantly less likely to report poor general health, 14 or more
physically or mentally unhealthy days, and 14 or more days of
activity limitation, suggesting that meeting ideal cardiovascular
health recommendations may have a cumulative impact on vari-
ous self-reported measures of health. Although the directionality
and contributions of CVHM on HRQOL cannot be assessed, the
association with cardiovascular health is evident and stable even in
adjusted models.

Previous research has consistently demonstrated the benefits of
improvements in cardiovascular  health on traditional  outcome
measures, like heart disease and stroke mortality (5,6). Our results

extend these findings by demonstrating the possible beneficial ef-
fect of cardiovascular health on HRQOL, another aspect of dis-
ease burden. Studies that have examined HRQOL as an outcome
measure have primarily explored the association with cardiovascu-
lar risk factors (8,9,14,17,18). Yet, a recent study using the Na-
tional Health and Nutrition Examination Survey (NHANES) also
showed an association between cardiovascular health and quality
of life ─ compared with those in poor CVH, individuals in inter-
mediate CVH were 44% less likely to report being in fair or poor
health, and individuals in ideal CVH were 71% less likely to re-
port being in fair or poor health (19). Likewise, findings from the
Look AHEAD trial, an intensive lifestyle intervention for people
with type 2 diabetes, show that lifestyle modifications that sup-
port cardiovascular health (ie, including dietary changes) are asso-
ciated with fewer hospitalizations, fewer medications, lower health
care costs, and better quality of life, suggesting that cardiovascu-
lar health may be associated with HRQOL in ways beyond de-
creasing cardiovascular disease and disability (20,21).

The current study has a few limitations. The analytic sample in-
cluded a higher proportion of individuals who were older, white,
had more education,  and a higher income than those excluded
from the sample; thus, the generalizability of the findings may be
limited.

Second, no clinical measures of BMI, smoking, diabetes, hyper-
tension, or cholesterol were collected; because of this, it is pos-
sible that some participants were miscategorized as having ideal
cardiovascular health and that we overestimate true prevalence.
On the other hand, some participants with diabetes, hypertension,
or high cholesterol may not have been diagnosed, underestimating
true prevalence. Lower prevalence estimates of CVD risk factors
have been consistently reported in validation studies of BRFSS
when comparing them to studies with direct physical measures
(22,23). Third, in the current study we estimated whether parti-
cipants consumed recommended amounts of fruits or vegetables;
only 3% of the participants reported meeting recommendations for
both fruits and vegetables. We defined ideal diet using this more
flexible classification (ie, meeting recommendations for fruit in-
take or meeting recommendations for vegetable intake) to support
more stable statistical modeling; however, this methodology over-
estimates diet quality. Additionally, in BRFSS, diet quality is not a
comprehensive  measure  of  dietary  recall.  Although  AHA’s
healthy diet score is made on the basis of multiple components of
a healthy diet (ie, intake of fruits and vegetables, whole grains, so-
dium, sugar-sweetened beverages, and fish), fruit and vegetable
intake has been used in previous studies as a proxy for a diet sup-
porting cardiovascular health (7,24). Finally, our study was cross-
sectional and provides only a snapshot of participants’ report of
cardiovascular health and HRQOL, which does not allow conclu-
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sions to be drawn about causality. Thus, although we found that
having  a  greater  number  of  CVHM  was  associated  with  less
impairment in HRQOL, people with impaired HRQOL may be
more sedentary and less likely to participate in behaviors that sup-
port cardiovascular health — decreasing one’s ability to attain
ideal recommendations for the CVHM.

In conclusion, the current study findings support an association
between cardiovascular  health  and less  impairment  in  general
health and unhealthy days. Although BRFSS has methodological
limitations with respect to the traditional AHA definition of cardi-
ovascular health, these findings are consistent with other research.
By the year 2030, lost productivity costs due to cardiovascular ill-
ness and death are projected to rise to more than $275 billion (2).
Promoting cardiovascular health could help improve the quality of
life for all Americans by reducing the number of physically and
mentally unhealthy days that individuals experience and reducing
societal  costs  due to lost  productivity.  Primary care providers
should continue to encourage lifestyle modifications that are heart-
healthy, including meeting diet and physical activity recommenda-
tions, and use HRQOL measures as a screening tool to regularly
monitor improvements or declines in self-reported health.
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Tables

Table 1. Age-Standardizeda Percentages of Health-Related Quality of Life Measures by Sociodemographic Characteristics, 2013 Behavioral Risk Factor Surveil-
lance System

Characteristics

Total Sample
Health Status Fair/

Poor
≥14 Physically
Unhealthy Days

≥14 Mentally Unhealthy
Days

≥14 Activity Limitation
Days

Unweighted N (%) %b (95% CI) %b (95% CI) %b (95% CI) %b (95% CI)

Overall 347,073 (100) 16.1 (15.8–16.4) 11.3 (11.1–11.5) 10.8 (10.5–11.0) 7.6 (7.4–7.8)

Age, y

18–24 8,681 (6.7) 8.2 (7.3–9.2) 5.1 (4.4–5.9) 11.6 (10.6–12.7) 3.5 (2.9–4.3)

25–34 25,529 (13.3) 10.3 (9.6–11.1) 6.7 (6.1–7.2) 11.4 (10.7–12.2) 5.1 (4.6–5.7)

35–44 40,823 (16.7) 13.3 (12.6–13.9) 9.7 (9.2–0.3) 10.9 (10.3–11.5) 7.2 (6.7–7.7)

45–54 63,600 (21.1) 18.5 (17.9–19.1) 14.0 (13.5–14.6) 12.9 (12.4–13.4) 10.1 (9.6–10.5)

55–64 84,522 (19.8) 22.3 (21.7–23.0) 16.3 (15.8–16.8) 11.6 (11.2–12.1) 11.1 (10.6–11.5)

≥65 123,918 (22.5) 24.4 (23.9–24.9) 16.1 (15.7–16.5) 6.7 (6.5–7.0) 8.7 (8.4–9.0)

Sex

Male 143,113 (48.5) 15.1 (14.7–15.5) 10.0 (9.6–10.3) 8.5 (8.2–8.9) 6.6 (6.3–6.9)

Female 20,3960 (51.5) 17.1 (16.7–17.5) 12.6 (12.2–12.9) 13.0 (12.6–13.4) 8.6 (8.3–8.9)

Race/Ethnicity

White, non-Hispanic 279,948 (69.1) 13.4 (13.1–13.7) 10.9 (10.6–11.2) 10.6 (10.4–10.9) 7.3 (7.1–7.5)

Black, non-Hispanic 25,962 (10.8) 21.7 (20.7–22.7) 12.7 (11.9–13.5) 12.2 (11.3–13.1) 9.2 (8.6–10.0)

Asian 5,942 (4.1) 10.6 (9.1–12.4) 5.7 (4.6–6.9) 6.5 (5.3–7.9) 4.0 (3.0–5.2)

American Indian/Alaskan
Native

4,751 (0.9) 23.7 (21.2–26.4) 18.5 (16.2–21.1) 16.9 (14.6–19.5) 13.2 (11.3–15.4)

Hispanic 21,716 (13.2) 27.9 (26.8–29.0) 13.9 (13.1–14.7) 12.1 (11.3–13.0) 8.4 (7.7–9.2)

Other race, non-Hispanic 8,754 (1.8) 20.6 (18.8–22.5) 16.8 (15.0–18.8) 14.7 (12.9–16.7) 11.3 (9.9–12.8)

Education

<High school 23,608 (11.8) 37.5 (36.1–39.0) 21.1 (20.0–22.2) 18.0 (16.9–19.3) 15.3 (14.3–16.3)

High school diploma or GED 94,828 (26.7) 19.1 (18.6–19.7) 13.0 (12.6–13.5) 12.4 (11.9–12.9) 8.9 (8.5–9.3

Some college 95,574 (31.6) 14.5 (14.1–15.0) 11.5 (11.1–11.9) 11.5 (11.0–11.9) 7.7 (7.4–8.1)

≥College graduate 133,063 (29.9) 7.0 (6.7–7.4) 6.0 (5.7–6.2) 6.2 (5.9–6.5) 3.6 (3.5–3.8)

Income, $c

<25,000 82,903 (23.6) 34.5 (32.7–34.3) 21.7 (21.1–22.4) 19.9 (19.3–20.6) 16.7 (16.1–17.3)

≥25,000 to 50,000 80,397 (21.9) 15.8 (15.2–16.4) 10.8 (10.3–11.3) 10.7 (10.1–11.2) 7.0 (6.6–7.5)

>50,000 145,601 (44.2) 7.0 9(6.7–7.4) 6.0 (5.7–6.2) 6.4 (6.1–6.8) 3.2 (3.0–3.4)

Abbreviation: CI, confidence interval.
a Age standardization applied to overall, sex, race/ethnicity, and education, using 2000 US standard projected population, with age groups (18–24, 25–44,
45–64, ≥65).
b Weighted percentages presented. Weighted n = 156,525,839; unweighted n = 347,073.
c About 10% of the BRFSS survey has missing information on income. A category was created for missing income and used in analysis; however, the results are not
included in this table.
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Table 2. Age-Standardizeda Percentages of Cardiovascular Health by Health-Related Quality of Life, 2013 Behavioral Risk Factor Surveillance System

Cardiovascular Health Metric

Total Sample Health Status Fair/
Poor

≥14 Physically Unhealthy
Days

≥14 Mentally Unhealthy
Days

≥14 Activity Limitation
Days

%c %c (95% CI) %c (95% CI) %c (95% CI) %c (95% CI)

Normal BMI (18.5–24.9)a,b

Yes 31.5 11.5 (11.1–11.9) 9.1 (8.7–9.4) 9.4 (9.0–9.8) 6.2 (5.9–6.5)

No 68.5 18.4 (18.0–18.8) 12.3 (12.0–12.6) 11.5 (11.2–11.9) 8.3 (8.0–8.5)

Current smokera

No 83.8 14.2 (13.9–14.5) 9.8 (9.6–10.1) 8.8 (8.5–9.1) 6.2 (6.0–6.4)

Yes 16.2 25.5 (24.7–26.3) 18.1 (17.5–18.8) 20.0 (19.2–20.7) 14.0 (13.4–14.6)

Met physical activity goal

Yes 52.1 10.7 (10.4–11.1) 7.5 (7.2–7.8) 8.6 (8.3–8.9) 4.7 (4.5–5.0)

No 47.9 21.9 (21.4–22.4) 15.3 (15.0–15.7) 13.1 (12.7–13.5) 10.7 (10.4–11.0)

Met fruit or vegetablea intake

Yes 16.4 13.8 (13.0–14.6) 10.3 (9.8–10.9) 10.0 (9.3–10.7) 7.1 (6.6–7.7)

No 83.6 16.6 (16.3–16.9) 11.5 (11.2–11.7) 11.0 (10.7–11.2) 7.7 (7.5–7.9)

Diabetesa

No 87.8 13.2 (12.9–13.4) 9.8 (9.6–10.) 10.1 (9.8–10.4) 6.6 (6.4–6.8)

Yes 12.2 46.5 (44.1–49.0) 25.6 (23.8–27.5) 18.1 (16.4–19.9) 17.2 (15.6–18.9)

Hypertension

Yes 37.6 26.8 (25.9–27.6) 16.8 (16.2–17.4) 16.0 (15.2–16.8) 11.7 (11.1–12.3)

High cholesterola

No 61.2 12.7 (12.4–13.0) 9.2 (9.0–9.5) 9.0 (8.7–9.3) 6.0 (5.8–6.3)

Yes 38.8 22.9 (22.1–23.7) 14.9 (14.4–15.5) 15.0 (14.3–15.7) 10.5 (10.0–11.1)

CVH composite scorea

0–2 16.5 38.9 (37.4–40.5) 24.4 (23.2–25.7) 21.7 (20.3–23.2) 17.1 (16.1–18.2)

3–5 69.4 14.0 (13.7–14.3) 10.0 (9.7–10.2) 10.2 (9.9–10.5) 6.6 (6.4–6.8)

6-7 14.1 4.4 (4.0–4.9) 4.4 (4.1–4.8) 5.5 (5.1–6.0) 2.7 (2.4–3.1)

Abbreviations: BMI, body mass index; CI, confidence interval; CVH, cardiovascular health.
a Age-standardization applied to each cardiovascular health metric and the cardiovascular health score (CVH composite score), using 2000 US standard projected
population, by age group (18-24 y, 25-44 y, 45-64 y, ≥65 y). The composite score is a 3-level categorical variable that indicates meeting ideal status on 0–2, 3–5,
and 6–7 CVHM. Diabetes, hypertension, and high cholesterol based on self-reported diagnoses.
b Compared to overweight or obese individuals or people with BMI of 18.5 or less.
c Weighted percentage presented. Weighted n = 156,525,839; Unweighted n = 347,073.
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Table 3. Adjusted Prevalence Ratio of Ideal Cardiovascular Health by Health-Related Quality of Life, 2013 Behavioral Risk Factor Surveillance System

Cardiovascular Health Metric

Health Status, Fair/Poor
14 or More Physically

Unhealthy Days
14 or More Mentally Unhealthy

Days
14 or More Activity Limitation

Days

aPR (95% CI)a,b

Normal BMI (18.5–24.9)c 0.75 (0.72–0.77)d 0.81 (0.78–0.85)d 0.87 (0.83–0.91)d 0.84 (0.79–0.88)d

Not current smoker 0.73 (0.70–0.75)d 0.70 (0.68–0.73)d 0.56 (0.53–0.58)d 0.62 (0.59–0.66)d

Met physical activity goal 0.60 (0.58–0.62)d 0.56 (0.54–0.58)d 0.70 (0.67–0.73)d 0.51 (0.48–0.53)d

Met fruit or vegetable intake 0.91 (0.87–0.95)d 0.99 (0.94–1.04) 0.92 (0.86–0.97)d 1.00 (0.94–1.06)

No diabetes 0.44 (0.43–0.45)d 0.54 (0.52–0.56)d 0.69 (0.65–0.73)d 0.56 (0.53–0.59)d

No hypertension 0.52 (0.50–0.53)d 0.60 (0.58–0.62)d 0.65 (0.62–0.68)d 0.62 (0.59–0.65)d

No high cholesterol 0.65 (0.63–0.67)d 0.69 (0.66–0.71)d 0.65 (0.62–0.68)d 0.66 (0.63–0.69)d

CVH composite score

0–2 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

3–5 0.49 (0.47–0.50)d 0.53 (0.51–0.55)d 0.57 (0.55–0.60)d 0.50 (0.48–0.53)d

6–7 0.21 (0.19–0.23)d 0.28 (0.26–0.30)d 0.34 (0.31–0.37)d 0.26 (0.23–0.29)d

Abbreviations: aPR, adjusted prevalence ratio; BMI, body mass index; CI, confidence interval; CVH, cardiovascular health.
a Adjusted for age, sex, education, income, and race/ethnicity.
b Weighted aPR presented.
c Compared with individuals considered overweight/obese (BMI ≥25) or underweight (BMI <18.5). BMI is calculated as weight in kilograms (kg) divided by height in
meters squared.
d P < .0063 for differences reported.
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Appendix. Proxy Indicators for Cardiovascular Health Metrics
Metric BRFSS Question Definition for Ideal Cardiovascular Health

Body mass index About how much do you weigh without shoes? About how tall are you
without shoes?

BMI = 18.5–24.9. BMI is calculated as weight measured in kilograms
(kg) divided by height measured in meters squared.

Smoking status Have you smoked at least 100 cigarettes in your entire life?
Do you now smoke cigarettes every day, some days, or not at all?
During the past 12 months, have you stopped smoking for 1 day or
longer because you were trying to quit smoking?
How long has it been since you last smoked cigarettes regularly?

Had not smoked at least 100 cigarettes in your lifetime; or reported
smoking 100 cigarettes in your lifetime but not currently smoking.

Physical activity Now, thinking about the moderate activities you do in a usual week,
do you do moderate activities for at least 10 min at a time, such as
brisk walking, bicycling, vacuuming, gardening, or anything else that
causes some increase in breathing or heart rate?
How many days/week do you do these moderate activities for at
least10 min at a time?
On days when you do moderate activities for at least 10 min at a time,
how much total time per day do you spend doing these activities?
Now, thinking about the vigorous activities you do in a usual week, do
you do vigorous activities for at least 10 min at a time, such as
running, aerobics, heavy yard work, or anything else that causes large
increases in breathing or heart rate?
How many days/week do you do these vigorous activities for at least
10 min at a time?
On days when you do vigorous activities for at least 10 min at a time,
how much total time per day do you spend doing these activities?

Did enough moderate or vigorous physical activity to meet the
recommendation of ≥150 min a week of moderate-intensity activity, ≥75
min of vigorous-intensity activity, or an equivalent combination of
aerobic physical activity.

Healthy diet During the past month, how many times per day, week or month did
you drink 100% PURE fruit juices?
During the past month, not counting juice, how many times per day,
week, or month did you eat fruit?
During the past month, how many times per day, week, or month did
you eat cooked or canned beans, such as refried, baked, black,
garbanzo beans, beans in soup, soybeans, edamame, tofu or lentils?
During the past month, how many times per day, week, or month did
you eat dark green vegetables for example broccoli or dark leafy
greens including romaine, chard, collard greens or spinach?
During the past month, how many times per day, week, or month did
you eat orange-colored vegetables such as sweet potatoes, pumpkin,
winter squash, or carrots?
Not counting what you just told me about, during the past month,
about how many times per day, week, or month did you eat OTHER
vegetables?

Met sex- and age-specific cup equivalent recommendations for fruit or
vegetable intake.

Diabetes Have you ever been told by a doctor that you have diabetes? Answered “no”

Hypertension Have you ever told by a doctor, nurse, or other health professional that
you have high blood pressure?

Answered “no”

Cholesterol Those who have cholesterol screened — Have you ever been told by a
doctor, nurse, or other health professional that your blood cholesterol
is high?

Answered “no”

Abbreviation: BRFSS, Behavioral Risk Factor Surveillance System.
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