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Abstract

Background: Cardiovascular disease (CVD) is the leading cause of death in the U.S. State-
specific predicted 10-year risk of developing CVD could provide useful information for state
health planning and policy.

Purpose: To estimate state-specific 10-year risk of developing CVD.

Methods: Using the updated non—laboratory-based Framingham CVD Risk Score (RS), this
study estimated 10-year risk of developing CVD; coronary heart disease (CHD); and stroke,
stratified by demographic factors and by state among 2009 Behavioral Risk Factors Surveillance
System participants aged 30-74 years. Data analysis was completed in June 2014.

Results: The age-standardized mean CVD, CHD, and stroke RSs for adults aged 30-74 years
were 14.6%, 10.4%, and 2.3% among men, respectively, and 7.5%, 4.5%, and 1.8% among
women. RSs increased significantly with age and were highest among non-Hispanic blacks, those
with less than high school education, and households with incomes <$35,000. State-specific age-
standardized CVD, CHD, and stroke RS ranged, among men, from lows in Utah (13.2%, 9.6%,
and 2.1%, respectively) to highs in Louisiana (16.2%, 11.7%, and 2.6%), and among women, from
lows in Minnesota (6.3%, 3.8%, and 1.5%) to highs in Mississippi (8.7%, 5.3%, and 2.1%).

Conclusions: The predicted 10-year risk of developing CVD varies significantly by age, gender,
race/ethnicity, educational attainment, household income, and state of residence. These results
support the development and implementation of targeted prevention programs by states to address
the risk of developing CVD, CHD, and stroke among their populations.
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Introduction

Methods

In the U.S., annual total cardiovascular disease (CVD) costs are $312.6 billion, including
$192.1 billion in direct medical expenses and more than $120.5 in lost productivity

from premature mortality.> Nearly 800,000 people die each year from CVD, making

it the leading cause of death in the U.S.1 Although CVD mortality has continued to

decline during the past 40 years,? the rates of decline vary significantly among the

states. 134 Across states, significant variation has been described in the prevalence of

CVD and cardiovascular health®7 and risk factors, including hypertension, smoking,? high
blood cholesterol, 10 diabetes, ! overweight/obesity,12 physical inactivity,1314 and limited
consumption of vegetables and fruits.14

The updated 10-year CVD Framingham Risk Score (RS)1° was established to be a more
comprehensive measure of an individual’s risk for developing any CVD-related condition
over the next 10 years. The RS combines a number of components, including modifiable
risk factors (i.e., systolic blood pressure [BP]; antihypertensive medication use; smoking
status; and total and high-density lipoprotein [HDL] cholesterol levels) and non-modifiable
risk factors (i.e., age and sex), into a CVD risk prediction algorithm. RS results can then be
multiplied by gender-specific calibration factors to estimate coronary heart disease (CHD)
or stroke-specific risk. The RS can be used to understand disparities in predicted CVD risk
among populations. Although multiple studies have used data from the National Health and
Nutrition Examination Survey (NHANES) to estimate distribution and trends of predicted
10-year CVD risk at the national level,16-18 no state-level estimates are available. Having
these estimates will improve priority-setting efforts so that geographic disparities in CVD
incidence and mortality can be better addressed.1® Overcoming geographic disparities is
critical for meeting the USDHHS Million Hearts® initiative’s20 goal of preventing one
million heart attacks and strokes by 2017 and the Healthy People 202021 objectives of
reducing the CHD and stroke death rates by 20%. The objective of this study is to estimate,
using RS and 2009 Behavioral Risk Factor Surveillance System (BRFSS) data, the state-
specific predicted 10-year risk of developing CVD, CHD, or stroke.

Behavioral Risk Factor Surveillance System

The BRFSS is a state-based, random-digit—dialed landline telephone survey of the U.S.
civilian, non-institutionalized population aged 18 years or older. It is the world’s largest
ongoing telephone health surveillance system that tracks health conditions and health-related
behaviors in all 50 states and Washington DC. A complete, detailed description of the
BRFSS can be found at www.cdc.gov/brfss. This study used the information derived from
the core BRFSS questions to calculate consistent and comparable estimates of predicted
CVD risk across all states and the District of Columbia. Among 432,607 participants in
BRFSS 2009, 94,686 participants aged < 30 or > 74 years were excluded to meet the
recommended RS age standards.® Subsequently, 31,685 participants with self-reported
CHD or stroke at baseline, 1,427 pregnant women, and 3,296 participants with missing RS
component data were excluded, leaving 297,910 participants for analysis.
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Definition of Cardiovascular Disease Risk Factors Included in the Risk Score Calculation

The laboratory-based RS is determined using the following components: age, sex, total and
HDL cholesterol, systolic BP, smoking, and diabetes status.1> Because the laboratory-based
measurements of total or HDL cholesterol were not available in BRFSS, this study used

the coefficients derived from the non-laboratory-based RS and replaced the cholesterol
measures with the participant’s BMI.1® Participant age was self-reported, and self-reported
weight and height were used to calculate BMI (weight [kg]/height [m?]). Current smoking
was defined as having smoked at least 100 cigarettes in one’s lifetime and reporting smoking
every day or some days at the time of survey. Diagnosed diabetes was defined as having ever
been told by a doctor that respondents had diabetes, excluding gestational diabetes.

Estimate of Systolic Blood Pressure in the Behavioral Risk Factor Surveillance System

The non-laboratory-based RS includes the systolic BP in the risk estimation, but measured
blood pressure was not available in BRFSS. This study used an approach similar to that
developed by Ezzati and colleagues?? to estimate the systolic BP for BRFSS participants,
but included a different set of predictors based on its model selection criterion. First,
multivariable linear regression models were developed to predict participants’ systolic

BP based on the information derived from NHANES 2005-2010. NHANES is a series

of cross-sectional national, stratified, multistage probability surveys of the civilian, non-
institutionalized U.S. population. Detailed descriptions of the plan and operation of each
survey are published elsewhere.23:24 This study pooled three cycles of NHANES data
(2005-2006, 2007-2008, and 2009-2010) to develop stable parameter estimates that
overlapped with the time period of the 2009 BRFSS survey so the NHANES-derived
parameters could be applied to BRFSS participants. The dependent variable of the prediction
models was the individual’s systolic BP measurement. The independent variables included
a set of health system and sociodemographic covariates chosen a priori that are related to
systolic BP, including age; race/ethnicity; educational attainment; BMI; physical activity
level (inactive, insufficiently active, or active); household income (<$35,000 or =$35,000);
smoking status (never, former, or current); alcohol consumption (none, < 1 drink/day, or

>1 drink/day); health insurance (yes or no); diabetes (yes or no); and antihypertensive
medication use (yes or no). In addition to main effects of the independent variables,

PROC GLMSELECT procedure (SAS, version 9.3) with stepwise selection and the
Schwarz Bayesian Criterion2° were used to screen for the significant interactions among

all covariates. This study stratified NHANES data by sex and hypertension status (yes or
no). Hypertension was defined as systolic BP = 140 mmHg, diastolic BP = 90 mmHg, or
reported use of antihypertensive medication. This study then developed four multivariable
prediction regression models. The coefficients of each prediction model are presented in the
online Appendix Tables 1 and 2. Then, these regression coefficients derived from NHANES
2005-2010 were applied to similar questions in BRFSS 2009 to estimate systolic BP for
each BRFSS participant by each stratum.?2

Statistical Analysis

This study calculated the predicted 10-year CVD risk using the gender-specific non—
laboratory-based RS for each BRFSS 2009 participant and applied gender-specific
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calibration factors to estimate the 10-year risk of CHD and stroke.1® In addition, this study
also calculated the age-standardized (to U.S. Census 2000 population) and weighted mean
and 95% CI of CVD, CHD, or stroke RS, and the prevalence of CVD and CHD RS >

20% (95% CI) by sex, race/ethnicity, educational attainment, and household income. Those
with RS = 20% are often identified as the group with greatest CVD risk; however, a stable
estimate of RS > 20% for stroke could not be obtained owing to the limited sample size. For
the state-specific estimates, the age-standardized mean CVD, CHD, or stroke RS, and the
prevalence of predicted CVD and CHD RS = 20% were calculated. The survey weights were
used to represent the target population, and age standardization was used to control for the
possible confounding effect of difference in age structure by sociodemographic status and
across state. All results are from the weighted analyses.

This study conducted multiple sensitivity analyses. First, this study compared the
characteristics of participants aged 30—74 years by the selected sociodemographic variables
in NHANES 2005-2010 with those of BRFSS 2009 participants (Appendix Table 3).
Second, this study calculated the national predicted 10-year risk of developing CVD, CHD,
or stroke by sex using the measured systolic BP in NHANES 2005-2010 and compared

the results with those from the BRFSS 2009 estimates (Appendix Tables 4 and 5). Third,
this study compared the distributions of the predicted 10-year risk of developing CVD by
three approaches (laboratory-based, non—laboratory-based, and non—laboratory-based with
predicted systolic BP using NHANES 2005-2010 data [Appendix Figure 1]). Fourth, this
study presented the age-standardized (Appendix Tables 6 and 7) and crude (Appendix Tables
8 and 9) predicted 10-year risk of developing CVD, CHD, or stroke by state in BRFSS
2009. Finally, the bias associated with using a point-estimate of systolic BP in the CVD RS
estimate was quantified (Appendix Table 10).

Data were analyzed using SAS, version 9.3, and SUDAAN, version 10, taking into account
the complex sampling design and weights in NHANES and BRFSS. To account for multiple
statistical testing, the significance level was set to control for a false discovery rate (FDR)

at 5.0%, and adjusted p-values were calculated. The FDR represents the proportion of
incorrectly rejected null hypotheses among all rejected null hypotheses.28 SAS PROC
MULTTEST with the FDR option was used to calculate the FDR-adjusted p-values and
p<0.05 was considered significant. This study presents the usual p-values and highlights
those that were significant after controlling for FDR at 5.0%. All tests were two-sided. Data
analysis was completed in June 2014.

The characteristics of participants aged 30-74 years in BRFSS 2009 were largely
comparable to those from NHANES 2005-2010. The prevalence of less than high school
education, current smoking, and obesity (BMI = 30) were lower in BRFSS 2009 than in
NHANES 2005-2010 (Table 1 and Appendix Table 3).

Nationally, the absolute difference in age-standardized predicted 10-year CVD risk for the
population aged 30—74 years was nearly twice as high in men compared with women (14.6%
vs 7.5%; Tables 2 and 3). Prevalence of CVD RS = 20% was almost threefold higher in men
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than in women (25.0% vs 8.7%). Similar patterns of gender differences were observed for
CHD and stroke risk.

The predicted risk among men increased significantly with age, and was highest among non-
Hispanic blacks, those who had less than high school education, and those with household
income <$35,000 (Table 2). The pattern of the predicted risk was similar among women
(Table 3). The pattern of the predicted national CVD risk using BRFSS 2009 was consistent
with that of NHANES 2005-2010, which used measured BMI and systolic BP (Appendix
Tables 4 and 5).

Among men, the mean age-standardized predicted state-level 10-year risk of developing
CVD, CHD, or stroke ranged from lows in Utah (13.2% [12.9, 13.5], 9.5% [9.3, 9.7], and
2.1% [2.1, 2.1], respectively) to highs in Louisiana (16.2% [15.8, 16.7], 11.7% [11.3, 12.0],
and 2.6% [2.5, 2.7], respectively) (Figure 1 Map A, Figure 3A, and Appendix Table 6).
Prevalence of age-standardized CVD and CHD RS = 20% ranged from lows in Colorado for
both RS measures (21.6% [20.5, 22.7], 11.6% [10.7, 12.5], respectively) to highs for CVD
in Mississippi (29.8% [28.3, 31.3]) and for CHD in Kentucky (19.4% [17.4, 21.5]) (Figure
2 Map A and Appendix Table 6). Among women, the mean age-standardized CVD, CHD,
or stroke RS ranged from lows in Minnesota (6.3% [6.1, 6.5], 3.8% [3.7, 3.9], and 1.5%
[1.5, 1.6], respectively) to highs in Mississippi (8.7% [8.5, 8.9], 5.3% [5.2, 5.4], and 2.1%
[2.0, 2.1], respectively) (Figure 1 Map B, Figure 3B, and Appendix Table 7). Prevalence of
RS >20% ranged from lows in Minnesota (5.5% [4.9, 6.2] for CVD and 1.4% [1.1, 1.8] for
CHD) to highs for CVD in Mississippi (11.4% [10.6, 12.2]) and for CHD in Indiana (4.0%
[3.5, 4.7]) (Figure 2 Map B and Appendix Table 7). In addition, the higher predicted 10-year
CVD risk tended to cluster in the southeastern states and the lower risk in the northwestern
states (Figures 1 and 2 Maps A and B).

The sensitivity analysis using NHANES 2005-2010 data showed that the distribution of
predicted 10-year risk was nearly identical using predicted versus measured systolic BP
(Appendix Figure 1). The ranking and pattern of crude CVD, CHD, or stroke RS remained
unchanged as compared to the age-standardized estimate (Appendix Tables 8 and 9).

The bias associated with using the point-estimate of systolic BP on RS was quite small
(Appendix Table 10).

Discussion

By applying the RS to BRFSS 2009 data for participants aged 30-74 years, this study
estimates the predicted 10-year risk of developing CVD, CHD, or stroke by selected
characteristics and by state of residence. The results indicate that the predicted 10-year risk
varies significantly by sex, race/ethnicity, educational attainment, and household income,
consistent with previous studies on disparities in prevalence of CVD risk factors, incidence,
prevalence, and mortality.1:716.17 |n addition, this study estimates, for the first time, CVD,
CHD, and stroke RS at the state level, and documents significant variations by state. The
patterns of differences in the predicted 10-year risk by selected groups at the national level
in this study are consistent with the findings of other studies.1”-18 However, the level of

the predicted 10-year risk of CVD in this study is higher than that of other studies, which
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might be due to the use of different CVD prediction models.2” The predicted 10-year risks
of developing CVD, CHD, or stroke at the national level by the selected characteristics

in BRFSS 2009 are largely comparable to the predicted 10-year risk using NHANES 2005-
2010 with measured BP (Tables 2 and 3 and Appendix Tables 4 and 5).

The clinically based prevention efforts of Million Hearts focuses on the “ABCs” of heart
health (i.e., appropriate aspirin use, blood pressure control, cholesterol management, and
smoking assessment and cessation treatment).28 The state-specific data on the distribution
of CVD, CHD, and stroke RS provide essential information for targeting interventions to
achieve effective reductions in CVD, CHD, and stroke morbidity and mortality. Although
all states with high levels of predicted 10-year CVD risk are in need of interventions, the
states with the highest predicted risk need even more interventions to effectively reduce the
disparities in CVD morbidity and mortality. By better understanding the predicted 10-year
CVD RS, efforts to address these disparities can be implemented.

Hypertension is a major risk factor for CVD and stroke, and it affects approximately one

in three U.S. adults.! Many studies have documented geographic variations in BP status,
prevalence of self-reported hypertension, and antihypertensive medications use.8:22:29-31 A
recent study indicated that, among 2009 BRFSS participants, the age-adjusted prevalence

of self-reported hypertension among adults ranged from 20.9% in Minnesota to 35.9% in
Muississippi. The proportion of those with hypertension who reported use of antihypertensive
medications ranged from 52.3% in California to 74.1% in Tennessee.® Our finding supports
the Million Hearts goal of improving hypertension control to reduce CVD morbidity and
mortality, especially among states with high hypertension prevalence and a low proportion
of antihypertensive medication use among people with hypertension.

Diabetes mellitus is another established major risk factor for CVD and stroke.32 Previous
studies examined geographic variation and trends in diabetes by state.33-36 Although the
prevalence of diagnosed diabetes increased by 95% among all states from 1995 to 2010
(from 4.2% to 8.2%), the disparities of the relative increase in prevalence varied from
27.1% in Vermont to 226.7% in Oklahoma.38 U.S. incidence and prevalence of diabetes
are projected to continue to increase until 2050, suggesting that diabetes might play

an increasingly important role in predicted CVD risk in the future, especially among
non-Hispanic blacks.3 Effective prevention strategies, such as increasing physical activity,
having a healthy diet, and weight control, which target the high-risk groups as well as the
whole population, are needed to reverse the trend of increasing diabetes prevalence and
reduce the risk of developing CVD (www.diabetes.org/diabetes-basics/prevention/).

Smoking and obesity are important risk factors for CVD and stroke.38 The prevalence of
smoking among U. S. adults has declined over the last 4 years,3° but an estimated 46.6
million adults (aged =18 years), or 20.6%, were current cigarette smokers in 2009.40 Many
studies have documented the increased prevalence of obesity among U.S. adults, although
the rate of increase has slowed since the mid-2000s.41-43 During 2009-2010, about 36% of
U.S. adults, >78 million, were obese (BMI > 30).43 Continued public health intervention
programs aimed at improving lifestyle choices are central to reducing the prevalence of
obesity as well as the risk of CVD (www.cdc.gov/obesity/strategies/index.html).
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First, this study uses the model-estimated systolic BP, instead of measured systolic BP,

for BRFSS participants to calculate RS,22 and the accuracy of predicted 10-year risk of
developing CVD using this method is unknown. However, mean predicted systolic BP in
BRFSS participants is nearly identical to that of NHANES participants with measured SBP
(Table 1 and Appendix Table 3). In addition, in the sensitivity analysis using NHANES
2005-2010 data, the distribution of predicted 10-year risk is nearly identical using predicted
versus measured systolic BP (Appendix Figure 1). Second, this study uses the point-estimate
of systolic BP for BRFSS participants to calculate the RS, which did not take into account
the variability associated with such estimates. However, the results of the simulation study
suggest that the potentially introduced bias is quite small (Appendix Table 10). Third,

this study uses the non-laboratory-based RS to predict the CVD risk, which tends to
overestimate CVD risk as compared to the laboratory-based RS (Appendix Figure 1).16
Different CVD prediction models are known to yield different predicted risks of developing
CVD for the same population2”44; therefore, the present predicted risk estimates should be
interpreted with some caution. Fourth, this study uses self-reported BMI and diagnosed
diabetes by BRFSS participants to predict CVD risk, as measured BMI and diabetes

were not available. Under-reporting of BMI is well documented in BRFSS, which might
underestimate the CVD risk for some participants.*> However, studies indicate that self-
reported diabetes status and those based on actual diagnoses are in substantial agreement in
BRFSS.48 In addition, the estimated prevalence of diagnosed diabetes in BRFSS is in close
agreement with other national estimates. Fifth, the RS predicts the 10-year CVD risk for
people aged 30-74 years only; therefore, interpretation of these results should be mainly
focused on that population. Finally, the 52.5% response rate to the 2009 BRFSS, though
acceptable, could limit the generalizability of the results if non-respondents systematically
differ from respondents in their answers. Despite these limitations, BRFSS data, collected
via the largest ongoing state-based cross-sectional survey in the U.S., are reliable and valid
as measured against other national population—based surveys and provide the opportunity to
report health indicators at the state level.

In summary, this study demonstrates significant state-level variation in predicted 10-year
risk of developing CVD, CHD, and stroke. The results of this analysis support the
development and implementation of targeted prevention programs by states to address the
risk of developing CVD, CHD, and stroke among their populations.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Age-standardized mean predicted 10-year risk of developing cardiovascular disease
(CVvD) among men (A) and women (B) by state, Behavioral Risk Factor Surveillance System,

2009.

Note. For A, the CVD risk for men was classified into five categories: < 13.7%, 13.8%—
14.1%, 14.2%-14.5%, 14.6%—-15.0%, and =>15.1%. For B, the CVD risk for women was
classified into five categories: <6.9%, 7.0%-7.2%, 7.3%—7.4%, 7.5%-7.9%, and >7.9%.
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Figure 2. Age-standardized prevalence of predicted 10-year risk of developing cardiovascular
disease (CVD) =20% among men (A) and women (B) by state, Behavioral Risk Factor
Surveillance System, 2009.

Note. For A, the CVD risk =20% for men was classified into five categories: <23.1%,
23.2%—24.1%, 24.2%—-25.1%, 25.2%-26.7%, and >26.7%. For B, the CVD risk =20% for
women was classified into five categories: <7.1%, 7.2%—7.8%, 7.9%-8.8%, 8.9%-9.8%, and
>9.9%.
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Number of
State Participants Mean Predicted 10-year CVD Risk (95% Cl)
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Colorado 5293 - 644 6.28 6.59
Vermont 2871 - 648 6.30 6.66
Utah 4084 - 667 649 6.85
Montana 3097 = 6.68 649 687
Hawaii 2748 - 6.75 6.50 7.00
Connecticut 2768 - 6.78 6.56 6.99
Wyoming 2564 - 6.80 6.61 6.99
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Texas 5194 - 783 160 807
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Figure 3.

State-specific distribution of age standardized mean predicted 10-year risk of developing

cardiovascular disease (CVD) among men (A) and women (B), Behavioral Risk Factor

Surveillance System, 2009.

Am J Prev Med. Author manuscript; available in PMC 2024 March 04.



Page 15

Yang et al.

"palou asIMIBY10 $sajun (1D %S6) % ‘6002 ‘WSISAS adue||I9AINS 10198 XSIY [eloineyag ‘abe Jo sieak 1/—0¢ siuedionued 1 npe Jo sonsiiaoeey)d

Author Manuscript

7000 (918'€°08) T8 990'TS (622 '6°0L)6'TL  SL6'0€ uoneaipaw ansuanadAy-nue Buryel
100°0> (692 ‘'T92) 99z €0v'09 (roe'v6e) 662 828'6E SOA
(8eL'Te) el 199'%eT  (9°0L'9'69) TOL  820'€L ON
uoisuapiadAH
100°0> (Tz6'L16)6'T6  850'29T  (¥'16'L'06) T'T6  8.6'00T ON
(8T8 966'LT (€6'98) 68 8/8'TT SOA
sajeqeIq
700°0> (eee'sze)6ze  ¥18'T9 (0ze'608)STE 0067 0°0€=
(z'62'v'87)8'8C  0EL'VS (8sv'ovy) sy 98T'1S 6'62-0'5Z
(88e'6'28) €88 0T5'89 (8ez'gce)eee  0LL'9C 0'Ge>
¢ ING
700°0> (6'T9'TT9)GT9  086'90T  (¥'2S'2'TS)8TS  S8GYS JaneN
(8zz'Tedvee  ovv'Ly (L'62'L'82) 26T  0L6'L€ Jawio4
(79T '8'ST) T9T  829'0E (561'G'8T) 06T  TOE'0C Bupjows JuaLInD
snjels Bupjows
700°0> (9292990129 6S6'TOT  (L'2L'STLTCL  9v9'el %5e=2
(e'ee 'v'ee) 62 61509 (8z'e'L2)6'Lc  666'6C nge>
($) awoaui pjoyasnoH
6000 (€'99'9'69)6'99  P.¥'6TT  (L'99'S¥9) T'G9  95G'€L 100ys ybiH <
(0'9z'e'S2) 96 €06'TS (z9z'zse) L'se  Lg0'T€E 1004s ybIH
(L8'28) 58 8ET'ET (96'88)¢6 800'8 100425 yBIH>
Juswiureye [euolyeonpy
1000 > (6'G's9) L'S L65'6 (8L'0VL 129'9 BEle}
(ovT'eer) L'eT  vee'eT (osT'6E) YT 00€'L oluedsiH
(60T '€0T) 90T €G€'9T (L6'68) €6 16€'L »9[q d1uedsIH-UON
(S50L'969) T0L  ¢vS¥yT  (G569'c'89)6'89  ¢2E'06 a)ym o1uedsiH-uoN
Aoruyys/eoey
100°0> (8'8v'9'8y) '8y  ¥S0'G8T  (8'LV'S'L¥) 9Ly 9S8'CTT (s4eak) ae uesin
anjen-d UBWOAA N U3 N So1IS1I810RIRYD

‘TalqeL

Author Manuscript

Author Manuscript

Author Manuscript

Am J Prev Med. Author manuscript; available in PMC 2024 March 04.



Page 16

Yang et al.

"21ep 0T0Z-500Z SINWHN Buisn padojanap sjapow uoissaiBal a|geLeAn|nw ay) Uo paseq payew s sem ainssaid poojq o1j01sAS

q

yBiay pue JyBram pariodal-}[as Uo paseq sem Ing,

"Pa1e1-0M] BJaM S1S8] |[B ‘S8|CeLieA [ed1i0Ba1ed 8y 1o} S1sa) Nx pue $3|qeLIBA SNONUNUOD 8Y) 104 S1S8] 1 U0 Paseq UsWOoM

pue UBW U3aMIBQ 8peW 819M suostiedwod ‘suostiedwod ajdnjnw 10y 90°G 18 a1es A19A00sIp as|ey 8y Joy Buijj0nuod Jsye anfea-d Juesiyiubis sexedlpul 80Byp|og ‘SO %G6 8.8 sasayiualed UIYIM SaNfeA .aJoN

Author Manuscript

1000 (0°02T '8'6TT) 0°02T

¥50°G8T

(gegT 'eeet) '€2T  998'CTT

q (N ‘BHww) aanssaad poojq 21101SAS

anpea-d USWIOAN

N

UsIN N

sonsLIgloRIRYD

Author Manuscript

Author Manuscript

Author Manuscript

Am J Prev Med. Author manuscript; available in PMC 2024 March 04.



Page 17

"AaAING UONBUIWEXT UORLINN pUe Yi[esH [euolieN ‘SINVHN :9Seasip Jejnaseacipied ‘aAD ‘asessip Leay A1euoiod ‘aqHD

"aJel asuodsal AdAIns ay) sI sasayjuated ul mmﬁ:woan_u

*9z1S a|dwes payiwi| 8yl 0] 8NP PaUILIGO 87 10U PIN0D B40IIS J0) 9407 30Us[eAsId 8100S YSII JO SSIRLWISS 3|qeIS

q

"0T02-S00Z SANWVHN wouy padojanap sjapowl uoissalBas feaul| ajqerreAninw Buisn ainssaid poojq 91j103sAs pajoipaid ay) uo paseq

9I9M aseasip Jejnasenolpaed Buidojansp Jo Xsi Jeak-QT paidipald Sieak 1/—-09 pue ‘65—0G ‘6v—0F ‘6€—0¢€ sdnoib abe ayy Buisn uoirejndod snsusd pOOZ SN aY1 01 poyawW 19a11p ay) Aq umN_Emu:Sm.wm(m

'S1D %56 ale sasayiuaed UIYIM SanjeA “ajoN

available in PMC 2024 March 04.

Am J Prev Med. Author manuscript

Yang et al.

(912 '¥1'2) ST (Ter'sen) ger (8'6'9'6) L'6 (Tez 'vee) L'ze (9°€T 'v'eT) G€T 9w9'eL )5E=
(89'2 '19'2) ¥9'C (€61 '2'8T) 28T (T2T'81T) 6'TT (L'0¢ ‘'€'62) 0°0€ (8'9T 'v'97) 9'9T 666'62 nse>
($) awooul pjoyasnoH
(LT2'%12)STC (zet'oen) 6et (8'6'9'6) L'6 (Tez 'vee) L'ze (9°€T 'v'eT) G€T 955'eL [00ys ybiH<
(262280 ¥5 (z8r'zLT) LLT (OTT ¥IT) §TT (z62'0'82) 9'82 (z'91 '8'ST) 0'9T LE0'TE 1004s ybIH
(egz'1L0) LLC (LT12'5°6T) 902 (8zT'zer) ger (eze'6'62) T'TE (8L1'0LM) VLT 800'8 100y2s YbIH>
juswiulelle jeuoneadnpy
(8z'z'91'2) 22 (6'ST'SET) 9WT (€01 '8'6) 0°0T (zgz'9ze) '€ (e'vT'9€T) 0¥ 1.9'9 S1UI0
(tsz'Le0) vwe (0L1'5¥T) L'GT (eTT'L0T) 01T (r'22'sve) 6'5e (8'sT'6¥T) £GT 00€'L sojuedsiH
(s8z'eLe)eLe (ree'01e) 2'ee (62T 'eeT) 92t (L'ze 'v0g) ST (6LT1'2LT) LT L6g'L >9e|q d1uedsIH-UON
(9z'z'eza)vee (vt Len) 6et (81°0T-20°0T) €T°0T (r've '6'€2) T (vt 'ovT) TYT 22€'06 a)ym o1uedsiH-uoN
\Au_u_csum\momm
(e€'G 'v2'S) 82°'G (225 '8'35) 8'95 (Tve '9'ee) 8'€C (e28-L08)GT18  (See'6ze) gee 9¢5'se v.-09
(66'C '26'2) S6'C (LvTeen) ovt (getzen) et (e've 'vze) eee (8'8T 'v'8T) 9'8T 689'ce 65-0S
(6T 'SY'T) LY'T (6T'vT)9T (72'9'65'9) ¥9°'9 (§5'sv) 0 (¥6'16) €6 9£9'92 6v—0v
(99'0 '¥9°0) 59°0 (60°0 '20°0) ¥0°0 (66'C—06'2) G6'C (#'0'z0)€0 (ev'on) TV S00'8T 6€-0€
(s1eak) aby
(ecz 0ed) 2eC (TST'971) 69T (50T '¥01) 70T (e52'872) 06z (rvi'syD) vt o(%GT8) 9982l FeoL
N 9502 $8409S XSIY % N 0502< $8409S YSIY % N N so1Is1IB1oRIRYD
('eS84005 s pa1dIpaid 83041S ©S4008 XsL paydlpald HD S24008 XsL pajoIpald AAD

6002 ‘Wa1SAS 80UR[|1I9AING 10198 YSIY [elolneyag ‘afe JO sieak f7/—0g USLW J0) S8103S YSII aSeasIp JejnoseAolpIed Jesk-QT paloipaid Jo uonnguisiq

‘¢ slqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 18

"RaAING UONEBUILLEXT UOIILINN PUe Yl[eaH [euoneN ‘SINWVHN 'aseasip JejnaseAolpied ‘aAD ‘aseasip Leay AIeuolod ‘qHD

"a1el asuodsal AsAIns ay3 sI sasayjuated ul mmﬁcmohmn_u

*921s 9|dwies pauLLI| 3Y) JO 8SNEIA] PAUIRICO 8 10U PIN0D 8X0.1S 10 9402 9oUB|eA3Id 3100S YSII JO SAIBLIIISS 3]qRIS

q

"0T02-500Z SINWYHN Wwouy padojansp sjapow uoissalBas feaul| sjgereAninw Buisn ainssaid poojq o101sAs pa1oipaid ay) uo paseq

3I3M aseasIp Je[nasenolpaed Buidojanap Jo Xsu Jeak-QT paldipald 'sieak #/-09 pue ‘65—0S ‘670 ‘66—0E sdnoib abe ayy Buisn uone|ndod snsusd 0OOZ 'S'N 8yl 03 Poylaw 19a41p 8yl Aq va_E%:Sm.mm,Qm

'S1D 9%G6 aJe sasayjuaied UIylIM sanjen “ajoN

Am J Prev Med. Author manuscript; available in PMC 2024 March 04.

Yang et al.

(28T'05T) 16T GT'envT (s8¢ ‘z8°€) 58'€ (6'G5'59) L'S (8€'9 '82'9) €€'9 656'T0T %5e=
(6T2'5T2) LTC (8v'vy)9v (09°G ‘87'S) ¥5'S (Ter'gen) ger (0z'6 ‘'T0'6) TT'6 61509 nse>
($) awoaui pjoyasnoH
(09T '26T) 85T (tz'eT)0C (207 'TO'Y) Y07 (8'9'5'9) 629 (69'9 '65'9) ¥9'9 v.v'6TT 100ys ybIH<
(T0z'26T) 66T (9e'ze)ve (€75 '20'S) 80°S (0TT'e’0T) 20T (zv'8'se8) vE'8 €06'TS 10042s YBIH
(8v'z'8e2) ev'e (99'99) 19 (e9'T9) 29 (791 '8'¥T) 9'GT (0T '0'0T) 2°0T 8€z'eT [00ys ybIH>
juswiulelle jeuolnyednp3y
(62T'9LT) LT (8e'9o)Te (Lv'ev)sv (Tor‘z8) 16 Lrvdve 165'6 s1I8U10
(T0'Z'L6'T) 66'T (zv'Te)oe (0521 6v (9’17 '6'6) 8°0T (zg'gL) o8 vez'eT oluedsiH
(8v'z'8ee) eve (z2'T9) 99 (e9'T9)C9 (8'ST '¥'vT) T'ST (0T '0°0T) 2'0T €6e'0T »e|q d1uedsiH-UoN
(89'T'99°T) 29T (rz'zaee (62v ‘vev) Ly (8L'50) 9L (S0L'26'9) TOL ST 3NYM dJuedsIH-UON
Aoruyys/eoey
(zsv 'vvy) 8v'y (zet‘zen) Let (STT €T ¥'1T (0ge‘Lee) eve (0'6T '9'8T) 8'8T LT€'29 v.-09
(8Tz'eT2) 91T (sT'zneT (95'79) §s (tg'zd)LL (c6'68) 06 ove'ZS 6505
(€0'T'00T) 20'T (z1°0 '¥0°0) L0°0 (€9'2'95'2) 65C (80'9°0) L0 (ze'v'0zv) 92y 7S0'TY 6707
(T°0 '6€°0) OV'0 00 (#0'T'T0'T) €0'T 00 (TL£'T'997) 89T Leg'6T 6€-0¢
(s1eak) aby
(6LT'2LT)8LT (oe'r2)8e (95 '15°%) €57 (68'9'8) L8 GLv) gL o(%STs) 50’8t [eroL
N 060¢< S2403S XSIY % N 960¢< S2403S XSIH 9% N u sonsisldeIRyD
'eS24005 s pa1dIpaid 830418 ©S24008 Ys1 pajolpaid AHD S24008 XsL pajoIpald AAD

6002 ‘WalSAS aour|[IBAINS 101984 YSIY [elolineyag ‘abe Jo sieak 177—0¢ Siuedionied uawom 1oy aseasip JejnaseAolpied Jeak-QT paidipald Jo uonnglisig

‘€ 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



	Abstract
	Introduction
	Methods
	Behavioral Risk Factor Surveillance System
	Definition of Cardiovascular Disease Risk Factors Included in the Risk Score Calculation
	Estimate of Systolic Blood Pressure in the Behavioral Risk Factor Surveillance System
	Statistical Analysis

	Results
	Discussion
	Limitations

	References
	Figure 1.
	Figure 2.
	Figure 3.
	Table 1.
	Table 2.
	Table 3.

