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Racial, Ethnic, and Geographic Disparities 
in Cardiovascular Health Among Women of 
Childbearing Age in the United States
Yi Zheng, MPH; Xiaoxiao Wen, MMed; Jiang Bian , PhD; Jinying Zhao, MD, PhD; Heather S. Lipkind, MD;  
Hui Hu , PhD

BACKGROUND: In the United States, large disparities in cardiovascular health (CVH) exist in the general population, but little is 
known about the CVH status and its disparities among women of childbearing age (ie, 18– 49 years).

METHODS AND RESULTS: In this cross- sectional study, we examined racial, ethnic, and geographic disparities in CVH among 
all women of childbearing age in the United States, using the 2011 to 2019 Behavioral Risk Factor Surveillance System. Life’s 
Simple 7 (ie, blood pressure, glucose, total cholesterol, smoking, body mass index, physical activity, and diet) was used to ex-
amine CVH. Women with 7 ideal CVH metrics were determined to have ideal CVH. Among the 269 564 women of childbearing 
age, 13 800 (4.84%) had ideal CVH. After adjusting for potential confounders, non- Hispanic Black women were less likely to 
have ideal CVH (odds ratio, 0.54; 95% CI, 0.46– 0.63) compared with non- Hispanic White women, and with significantly lower 
odds of having ideal metrics of blood pressure, blood glucose, body mass index, and physical activity. No significant differ-
ence in CVH was found between non- Hispanic White and Hispanic women. Large geographic disparities with temporal vari-
ations were observed, with the age-  and race- adjusted ideal CVH prevalence ranging from 4.05% in the District of Columbia 
(2011) to 5.55% in Maine and Montana (2019). States with low ideal CVH prevalence and average CVH score were mostly 
clustered in the southern United States.

CONCLUSIONS: Large racial, ethnic, and geographic disparities in CVH exist among women of childbearing age. More efforts 
are warranted to understand and address these disparities.
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Cardiovascular disease (CVD), the leading cause 
of death worldwide, contributed to ≈1 in every 
5 deaths among women in the United States 

in 2017.1 Conventional prevention strategies for CVD 
mainly focus on optimizing classical risk factors (eg, hy-
pertension and diabetes mellitus). However, it is chal-
lenging to communicate a low absolute 10- year CVD 
risk with young people efficiently. Life’s Simple 7 (LS7) 
was introduced by the American Heart Association to 
assess cardiovascular health (CVH),2 which reframed 
CVD prevention focus from disease to health. LS7 
includes 7 metrics: 3 health factors (blood pressure, 

total cholesterol, and glucose) and 4 behavioral factors 
(body mass index [BMI], cigarette smoking, diet, and 
physical activity). Prior studies have shown that ideal 
CVH is not only associated with lower risks of subse-
quent CVD,3,4 but also other health outcomes such as 
cancer,5 cognitive impairment,6 and depression.7

In 2016, the American Heart Association initiated 
a new program, One Brave Idea,8 with a goal to end 
coronary heart disease and its consequences. More 
recently, an interim target for the CVD endgame strat-
egy named “50×50×50” was proposed, targeting on 
“≥50% segments of the population ≤50 years old by 
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2050 or sooner.”9 At present, the prevalence of ideal 
CVH among the US population is estimated to be 
50% at 10 years old and declines to <10% by 50 years 
old.10,11 Thus, it is essential to decelerate loss of ideal 
CVH at earlier ages to achieve these goals. Compared 
with men, women of childbearing age experience 
events known to affect the risk of CVD, including 
pregnancy,12 breastfeeding,13 and menopause.14 
Furthermore, among women with children, a number 
of prepregnancy health conditions such as hyperten-
sion, diabetes mellitus, and obesity have been asso-
ciated with not only women’s future CVH,15,16 but also 
the health of their children.17,18 Therefore, achieving and 
maintaining ideal CVH among women of childbearing 
age is of critical value in achieving the American Heart 
Association’s target of improving the population CVH.

Large racial, ethnic, and geographic disparities 
in CVH among the general population in the United 
States have been widely reported.19,20 Previous stud-
ies observed larger racial and ethnic disparities in 
CVD- related outcomes and important risk factors 
among women compared with men.21,22 Meanwhile, 
emerging evidence suggested that efforts should be 
made throughout young adulthood to achieve better 

CVH.23,24 Recently, Perak et al25 found significant ra-
cial and ethnic disparities in CVH among pregnant 
women and several other studies reported disparities 
in hypertension and diabetes mellitus among women 
of childbearing age.26,27 To our knowledge, disparities 
in CVH among women, particularly those of childbear-
ing age, have not been systematically examined. Using 
data from the 2011 to 2019 Behavioral Risk Factor 
Surveillance System (BRFSS), we aim to examine both 
the racial, ethnic, and geographic disparities in CVH 
among women of childbearing age.

METHODS
Study Population
We used data from a nationally representative survey, 
the BRFSS, which are publicly available through the 
Centers for Disease Control and Prevention at https://
www.cdc.gov/brfss/ index.html. Informed consent was 
obtained from the participants by the BRFSS. Codes 
will be made freely available to those who request it. 
BRFSS is conducted annually using a multistage sam-
pling design with random digit dialing, collecting data 
on risk health behaviors, chronic health status, and 
healthcare services use from US residents at the state 
and local levels. We used data from 2011 to 2019 (ie, 
2011, 2013, 2015, 2017, and 2019) since data before 
2011 used a different weighting method and informa-
tion on all 7 CVH metrics were available only in odd 
years. Among 1 332 097 women in the BRFSS 2011 
to 2019, a total of 269  564 women of childbearing 
age (ie, 18– 49 years)28 were identified after excluding 
those who were enrolled in Guam, Puerto Rico, and 
Virgin Islands (n=23  116), women over 49  years old 
(n=883 089), or those with missing information on race 
and ethnicity (n=5227) or any of the 7 CVH metrics 
(n=151 101). A flowchart of the inclusion and exclusion 
criteria is provided in Figure S1.

Assessment of CVH
We categorized each CVH metric as ideal (1 point) 
or nonideal (0 point) on the basis of the American 
Heart Association criteria of the LS7,2 and an over-
all CVH score ranging from 0 to 7 was calculated, 
with a higher CVH score indicating better CVH.20,29 
Women with a CVH score of 7 were determined to 
have ideal CVH.29 Table S1 shows the detailed crite-
ria. Specifically, participants were asked separately 
whether they have ever been told by a doctor or other 
health professional that they have high blood pres-
sure, diabetes mellitus, or high cholesterol, and those 
who answered “No” to each question were defined as 
having ideal condition in the corresponding metric. 
BMI was calculated using self- reported height (meter) 
and weight (kilogram), and a value between 18.5 and 

CLINICAL PERSPECTIVE

What Is New?
• This is the first study examining racial, ethnic,  

and geographic disparities in cardiovascular 
health among women of childbearing age using 
a nationally representative sample.

• Large geographic disparities with temporal 
variations in cardiovascular health exist among 
women of childbearing age.

• Non- Hispanic Black women have worse car-
diovascular health compared with non- Hispanic 
White women.
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disparities to achieve and maintain ideal cardio-
vascular health among women of childbearing 
age.
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25 was considered as ideal. Ideal smoking status 
was defined as having smoked a lifetime total of <100 
cigarettes or smoked at least 100 cigarettes but cur-
rently not smoking at all. According to self- reported 
frequency and duration of moderate and vigorous 
activities, total minutes of physical activity per week 
were calculated. Participants were considered to be 
physically active if they met the recommendations 
(≥150  minutes of moderate activity, ≥75  minutes of 
vigorous activity, or ≥150 minutes of the combination 
of both activities per week). Participants were asked 
several separate questions on how often (ie, times 
per day/week/month) they drink or eat different types 
of food (ie, fruit juices, fruits, dark green vegetables, 
potatoes/beans, orange- colored vegetables, and 
other vegetables in the 2011 to 2015 surveys, and 
fruits, juices, dark green vegetables, French fries, po-
tatoes, and other vegetables in the 2017 and 2019 
surveys), and average daily consumption of fruits and 
vegetables was calculated on the basis of their an-
swers to these questions. Ideal diet was assigned if 
a participant reported ≥5 servings of daily fruit and 
vegetable consumption.

Assessment of Racial and Ethnicity
Race and ethnicity were obtained on the basis of 
self- reports and categorized into non- Hispanic White, 
non- Hispanic Black, Hispanic, and others (including 
multiracial individuals).

Covariates
Participants’ sociodemographic status were obtained 
based on self- reported questionnaires, including age 
(18– 24, 25– 34, 35– 44, and 45– 49 years old), educa-
tion (less than high school, high school or equivalent, 
some college, and college/graduate or above), marital 
status (never married, married or living with partner, 
and previously married), annual household income 
(<25 000, 25 000– 50 000, and ≥50 000), pregnancy 
status (current, never, and ever) and history of CVD 
(a dichotomous variable indicating previous diagno-
sis of heart attack, stroke, angina, or coronary heart 
disease). Missing values were coded as an additional 
category for each covariate.

Statistical Analysis
Descriptive analyses were performed to examine the 
distributions of ideal CVH and CVH score by covari-
ates. Weighted logistic and linear regression models 
were fitted to examine racial and ethnic disparities in 
ideal CVH, individual CVH metrics, and CVH score. 
Three sets of models were used, including a set of 
unadjusted models; a set of models crudely adjusted 
for age; and a set of models additionally adjusted for 

education, annual household income, marital status, 
history of CVD, pregnancy status, and survey year. 
Odds ratios or beta coefficients with 95% CIs were 
calculated. To examine geographic disparities in ideal 
CVH, we calculated age-  and race- adjusted prevalence 
of ideal CVH and average CVH score at the state level. 
Furthermore, the SaTScan software was employed to 
identify statistically significant spatial clusters using 
the rsatscan package.30 Both ideal CVH prevalence 
and CVH score were categorized into quintiles in the 
maps. In addition, we assessed the potential temporal 
variations in geographic disparities. All analyses were 
conducted using the “survey” package in R 3.5.1 after 
accounting for the complex survey design.

This study was approved by the Institutional Review 
Board at the University of Florida (IRB201903278).

RESULTS
Table  1 shows the sociodemographic characteris-
tics of the study sample by CVH status and the cor-
responding CVH scores. Among the 269 564 women 
of childbearing age, a total of 13 800 (4.84%) women 
had ideal CVH. The mean CVH score was 4.53 (95% 
CI, 4.52– 5.54). Compared with women with ideal 
CVH status, those who had nonideal CVH were more 
likely to be 45 to 49 years old, non- Hispanic Black or 
Hispanic, previously married or never married, of lower 
education levels, of lower income, or have a history of 
CVD, confirming known risk factors. Consistently, low-
est CVH scores were also seen among similar sub-
groups of women.

Table  2 shows the racial and ethnic disparities in 
CVH among women of childbearing age. Racial and 
ethnic disparities were observed for both the presence 
of ideal CVH and CVH scores. In the crude and age- 
adjusted models, non- Hispanic Black and Hispanic 
women demonstrated significantly lower odds of 
ideal CVH and lower CVH scores compared with 
non- Hispanic White women. After further controlling 
for education, income, marital status, history of CVD, 
pregnancy status, and survey year, significantly lower 
odds of ideal CVH were still observed in non- Hispanic 
Black women (odds ratio, 0.54; 95% CI, 0.46– 0.63) but 
not in Hispanic women. Similarly in the fully adjusted 
model, non- Hispanic Black race was associated with a 
0.22- point lower CVH score (95% CI, −0.25 to −0.20), 
while Hispanic race (β coefficient, 0.13; 95% CI, 0.11– 
0.16) and other races/ethnicities (β coefficient, 0.12; 
95% CI, 0.08– 0.16) were associated a higher CVH 
score, as compared with those who are non- Hispanic 
White. Table S2 shows the racial and ethnic disparities 
in each of the individual CVH metrics.

Figure shows the overall age-  and race- adjusted 
prevalence of ideal CVH and CVH scores by state. 
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Table 1. Sociodemographic Characteristics by CVH Status and Distribution of CVH Score Among Women of Childbearing 
Age, BRFSS 2011 to 2019 (n=269 564)

Characteristics

Ideal CVH Nonideal CVH Total CVH Score

No.  
% (95% CI)*

No.  
% (95% CI)*

No.  
% (95% CI)*

Mean  
(95% CI)†

Overall 13 800 255 764 269 564 4.53

4.8 (4.7– 5.0) 95.2 (95.0– 95.3) 100 (4.52– 4.54)

Age, y

18– 24 1345 23 784 25 129 4.94

18.7 (17.2– 20.2) 16.8 (16.5– 17.1) 16.9 (16.6– 17.2) (4.92– 4.96)

25– 34 3687 67 097 70 784 4.65

30.9 (29.3– 32.5) 30.7 (30.4– 31.1) 30.7 (30.4– 31.1) (4.63– 4.66)

35– 44 5606 100 295 105 901 4.42

35.2 (33.6– 36.7) 35.0 (34.6– 35.3) 35.0 (34.6– 35.3) (4.40– 4.44)

45– 49 3162 64 588 67 750 4.16

15.2 (14.2– 16.2) 17.5 (17.3– 17.8) 17.4 (17.2– 17.7) (4.14– 4.19)

Race/Ethnicity

Non- Hispanic White 11 123 180 466 191 589 4.59

67.5 (65.8– 69.3) 58.7 (58.3– 59.1) 59.1 (58.8– 59.5) (4.58– 4.60)

Non- Hispanic Black 552 27 186 27 738 4.19

6.6 (5.7– 7.5) 13.7 (13.4– 13.9) 13.3 (13.1– 13.6) (4.16– 4.21)

Hispanic 1092 27 787 28 879 4.48

14.6 (13.2– 16.1) 18.3 (18.0– 18.6) 18.1 (17.8– 18.5) (4.45– 4.50)

Other ‡race/ethnicity 1033 20 325 21 358 4.78

11.2 (9.8– 12.6) 9.3 (9.0– 9.5) 9.4 (9.1– 9.6) (4.74– 4.81)

Education

Less than high school 185 13 153 13 338 3.94

3.2 (2.5– 3.9) 10.0 (9.7– 10.3) 9.7 (9.4– 9.9) (3.90– 3.98)

High school 1260 51 526 52 786 4.27

12.5 (11.2– 13.7) 22.4 (22.1– 22.7) 21.9 (21.6– 22.2) (4.25– 4.29)

Some college or associate of 
arts degree

2888 75 687 78 575 4.49

30.7 (29.0– 32.5) 33.5 (33.2– 33.9) 33.4 (33.0– 33.7) (4.47– 4.51)

College graduate or above 9452 115 213 124 665 4.9

53.5 (51.8– 55.2) 33.9 (33.6– 34.3) 34.9 (34.6– 35.2) (4.89– 4.92)

Missing 15 185 200 4.33

0.1 (0.0– 0.2) 0.1 (0.1– 0.1) 0.1 (0.1– 0.1) (3.92– 4.75)

Annual household income

<$25 000 1291 55 478 56 769 4.1

12.5 (11.3– 13.7) 24.5 (24.2– 24.8) 23.9 (23.6– 24.3) (4.08– 4.12)

$25 000– $50 000 1905 51 823 53 728 4.42

15.0 (13.8– 16.3) 19.9 (19.6– 20.2) 19.7 (19.4– 20.0) (4.40– 4.45)

≥%50 000 9468 126 492 135 960 4.79

62.1 (60.4– 63.7) 45.2 (44.9– 45.6) 46.1 (45.7– 46.4) (4.78– 4.80)

Missing 1136 21 971 23 107 4.6

10.4 (9.3– 11.5) 10.3 (10.1– 10.5) 10.3 (10.1– 10.6) (4.57– 4.63)

Marital status

Married/living with partner 10 007 155 933 165 940 4.59

64.8 (63.1– 66.5) 56.7 (56.3– 57.1) 57.1 (56.7– 57.5) (4.58– 4.60)

Previously married 1308 40 690 41 998 4.07

8.0 (7.1– 8.9) 12.8 (12.5– 13.0) 12.5 (12.3– 12.7) (4.04– 4.10)

 (Continued)
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Geographic disparities in ideal CVH were observed 
among women of childbearing age, with the prev-
alence of ideal CVH ranging from 4.16% to 5.50%. 
Overall, the lowest ideal CVH prevalence was ob-
served in Mississippi (4.16%), followed by the District 
of Columbia (4.27%) and Georgia (4.34%), while 
the highest ideal CVH prevalence was found in 
Montana (5.50%), followed by a prevalence of 5.49% 
in Vermont, South Dakota, and Maine. A total of 19 
states had an ideal CVH prevalence below the aver-
age prevalence of 4.84%. Five statistically significant 
spatial clusters of low ideal CVH prevalence were ob-
served, locating in the Southwest, South, Midwest, 

and Mid- Atlantic, with the largest cluster located in 
the southern United States. The average CVH scores 
ranged from 4.43 (Mississippi) to 4.66 (Hawaii), and 
14 states showed a CVH score below the average 
value of 4.53. Consistently, 3 significant spatial clus-
ters of low CVH scores were identified in the same 
regions, with the largest cluster located in the South, 
Midwest, and Mid- Atlantic.

Large geographic disparities with significant tem-
poral variations in CVH among women of childbearing 
age were observed (Tables S3 and S4), with the age-  
and race- adjusted ideal CVH prevalence ranging from 
4.05% in the District of Columbia (2011) to 5.55% in 

Characteristics

Ideal CVH Nonideal CVH Total CVH Score

No.  
% (95% CI)*

No.  
% (95% CI)*

No.  
% (95% CI)*

Mean  
(95% CI)†

Never married 2456 58 594 61 050 4.61

27.0 (25.3– 28.6) 30.3 (29.9– 30.7) 30.1 (29.8– 30.5) (4.60– 4.63)

Missing 29 547 576 4.55

0.2 (0.1– 0.3) 0.2 (0.2– 0.3) 0.2 (0.2– 0.3) (4.30– 4.81)

History of CVD

No. 13 669 247 411 261 080 4.57

99.3 (99.1– 99.5) 97.0 (96.9– 97.1) 97.1 (97.0– 97.2) (4.56– 4.58)

Yes 115 7434 7549 3.32

0.6 (0.4– 0.8) 2.6 (2.5– 2.7) 2.5 (2.4– 2.6) (3.26– 3.38)

Missing 16 919 935 3.44

0.1 (0.0– 0.2) 0.4 (0.3– 0.4) 0.3 (0.3– 0.4) (3.16– 3.72)

Pregnancy status

Currently pregnant 447 7121 7568 4.72

3.2 (2.7– 3.6) 3.3 (3.1– 3.4) 3.2 (3.1– 3.4) (4.67– 4.76)

Ever pregnant 4208 73 995 78 203 4.49

25.2 (23.8– 26.5) 26.5 (26.2– 26.8) 26.4 (26.1– 26.7) (4.47– 4.51)

Never pregnant 7492 140 548 148 040 4.6

64.1 (62.6– 65.6) 61.8 (61.5– 62.2) 61.9 (61.6– 62.3) (4.59– 4.61)

Missing 1653 34 100 35 753 4.11

7.6 (6.9– 8.3) 8.5 (8.3– 8.6) 8.4 (8.2– 8.6) (4.08– 4.14)

Year

2011 3684 60 342 64 026 4.51

20.7 (19.5– 21.9) 18.8 (18.5– 19.0) 18.9 (18.6– 19.1) (4.49– 4.53)

2013 3038 53 993 57 031 4.49

19.0 (17.7– 20.2) 18.4 (18.1– 18.6) 18.4 (18.1– 18.7) (4.47– 4.51)

2015 2543 42 898 45 441 4.55

19.9 (18.6– 21.2) 17.7 (17.5– 18.0) 17.8 (17.6– 18.1) (4.53– 4.57)

2017 2621 52 455 55 076 4.57

22.1 (20.6– 23.6) 23.1 (22.8– 23.4) 23.0 (22.7– 23.4) (4.55– 4.59)

2019 1914 46 076 47 990 4.52

18.3 (16.8– 19.8) 22.0 (21.7– 22.4) 21.9 (21.5– 22.2) (4.50– 4.54)

BRFSS indicates the Behavioral Risk Factor Surveillance System; CVD, cardiovascular diseases; CVH, cardiovascular health.
*Number of participants and weighted percentage with 95% CI.
†Weighted average CVH score with 95% CI.
‡Other includes American Indian or Alaska Native, Asian, and Pacific Islander.

Table 1. Continued
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Maine and Montana (2019). Consistent with the over-
all patterns, the largest spatial clusters of both low 
ideal CVH prevalence and low average CVH scores 
were identified in the South, Midwest, and Mid- Atlantic 
across the years (Figures S2 and S3). Table S5 shows 
the age-  and race- adjusted prevalence with 95% CI 
of ideal status on individual CVH metrics by state, and 
Figure S4 shows the spatial clusters of each individual 
CVH metric.

DISCUSSION
To our knowledge, this is the first study examining 
both racial, ethnic, and geographic disparities in CVH 
among women of childbearing age using a nation-
ally representative sample. Using the BRFSS 2011 to 
2019, we observed large disparities in CVH among 
women of childbearing age. Non- Hispanic Black 
women have worse CVH compared with non- Hispanic 
White women, and are especially disadvantaged in 
maintaining ideal status on blood pressure, glucose, 
BMI, and physical activity. No significant difference in 
overall CVH were found between non- Hispanic White 
and Hispanic women, despite significant differences 
in individual CVH metrics such as glucose, BMI, and 
physical activity. In addition, we also observed large 
geographic disparities with temporal variations. To 
note, states with worse CVH were mainly clustered in 
the South, especially in the historical “Stroke Belt.”31 
Compared with findings in the general population,29 
women of childbearing age had a slightly higher overall 
CVH score.

The majorities of studies examining racial and 
ethnic disparities in CVH among childbearing- aged 

women focused only on 1 or 2 CVH metrics. Britton 
et al27 found large racial and ethnic disparities in dys-
glycemia among women of reproductive age using 
data from the Add Health (National Longitudinal 
Study of Adolescent to Adult Health) study, where 
non- Hispanic Black women had the highest prev-
alence of both diabetes mellitus and prediabetes 
(15.0% and 38.5%, respectively) compared with 
other races/ethnicities (4.5%– 7.5% and 16.6%– 
27.8%). Another study using the 1999 to 2008 
National Health and Nutrition Examination Survey 
also suggested that the dysglycemia prevalence was 
roughly twice as high in both non- Hispanic Black 
and Mexican American women of childbearing age 
with BMI <25  kg/m2 compared with non- Hispanic 
White women.32 Similar results were also observed 
for comorbid hypertension and diabetes mellitus,26 
overweight, and obesity,33 where non- Hispanic Black 
women of childbearing age were more likely to have 
unfavorable status compared with women of other 
races/ethnicities. Consistent with previous findings, 
our study also found that non- Hispanic Black women 
of childbearing age are less likely to have ideal status 
on blood pressure, blood glucose, and BMI. These 3 
factors along with physical activity are likely to be the 
main contributors to the racial and ethnic disparities 
among non- Hispanic Black women in overall CVH. 
Although no significant racial and ethnic disparities 
in overall CVH were found for Hispanic women, our 
study showed that Hispanic women of childbearing 
age were less likely to have ideal status on glucose, 
BMI, and physical activity. Disparities in these individ-
ual CVH metrics were also found in the general pop-
ulation. For example, using the 1999 to 2012 National 

Table 2. Racial Disparities in CVH Among Women of Childbearing Age, BRFSS 2011 to 2019 (n=269 564)

CVH status

Unadjusted Age- Adjusted Fully Adjusted*

Odds Ratio (95% CI)†

Ideal CVH

Non- Hispanic White Reference Reference Reference

Non- Hispanic Black 0.42 (0.36 to 0.49) 0.42 (0.36 to 0.48) 0.54 (0.46 to 0.63)

Hispanic 0.70 (0.62 to 0.78) 0.68 (0.61 to 0.77) 1.03 (0.91 to 1.16)

Other race/ethnicity 1.05 (0.91 to 1.22) 1.04 (0.90 to 1.20) 1.00 (0.86 to 1.16)

β Coefficient (95% CI)†

CVH score

Non- Hispanic White Reference Reference Reference

Non- Hispanic Black −0.40 (−0.43 to −0.37) −0.43 (−0.45 to −0.40) −0.22 (−0.25 to −0.20)

Hispanic −0.11 (−0.14 to −0.08) −0.16 (−0.19 to −0.13) 0.13 (0.11 to 0.16)

Other ‡race/ethnicity 0.19 (0.15 to 0.23) 0.14 (0.11 to 0.18) 0.12 (0.08 to 0.16)

BRFSS indicates the Behavioral Risk Factor Surveillance System; CVD, cardiovascular disease; and CVH, cardiovascular health.
*Models adjusted for age, education, income, marital status, history of CVD, pregnancy status, and year.
†Weighted odds ratio and β coefficient with 95% CI. ‡ Other includes American Indian or Alaska Native, Asian, and Pacific Islander.
‡ Other includes American Indian or Alaska Native, Asian, and Pacific Islander.
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Health and Nutrition Examination Survey, Pool et al19 
found that non- Hispanic Black women are less likely 
to have ideal status on blood pressure, fasting glu-
cose, BMI, and physical activity than non- Hispanic 
White women, while Mexican American women had 
worse status on glucose, BMI, and physical activity.

Notably, compared with non- Hispanic White 
women, non- Hispanic Black and Hispanic women were 
found to have higher odds of ideal smoking status and 
ideal diet. Similar results on smoking status were also 
observed in previous studies.19,34 Non- Hispanic Black 
and Mexican American women generally had higher 
scores for smoking status than non- Hispanic White 
women, but there was no significant difference in diet 
across the 3 racial and ethnic groups. One possible 
explanation for the inconsistent results on diet could be 
the different measurement methods.

We observed large racial and ethnic disparities in 
overall CVH among women of childbearing age, which 
are consistent with previous studies focusing on the 
general population.3,10,19,35 For instance, Shay et al10 
found that in the general population, non- Hispanic 
Black and Hispanic women are less likely to have ideal 
CVH compared with non- Hispanic White women. 
Similarly, Pool et al19 found significantly lower CVH 
scores among non- Hispanic Black (difference=0.93) 
and Hispanic women (difference=0.71) compared with 
non- Hispanic White women in the 2011 to 2012 National 
Health and Nutrition Examination Survey. In the pres-
ent study, lower odds of ideal CVH and significantly 
lower CVH scores were also observed for non- Hispanic 
Black women in comparison with non- Hispanic White 
women. However, we did not find significant disparities 
in overall CVH among Hispanic women of childbearing 

Figure. Age-  and race- adjusted and weighted prevalence of ideal cardiovascular health (CVH) 
and CVH score among women of childbearing age, BRFSS 2011 to 2019 (n=269 564).
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age. Furthermore, Hispanic race was found to be as-
sociated with a slightly increased CVH score. This indi-
cates that the disparities among Hispanic women may 
be largely explained by socioeconomic factors, includ-
ing household income and education.

Similar to the large geographic disparities in 
CVH observed in the general population,29,36 we 
also found geographic disparities among women of 
childbearing age, with worse CVH observed gen-
erally in the southern United States. Fang et al29 
found large geographic variations in the prevalence 
of ideal CVH in the general population, ranging 
from 1.2% in Oklahoma to 6.9% in the District of 
Columbia in 2009. Substantial differences in CVH 
status by state were also reported by Gebreab et 
al,36 who found that the prevalence of poor CVH 
was the highest in Louisiana (17.2%) and lowest 
in Colorado (6.0%) in 2011. However, these find-
ings are inconsistent with our results since previ-
ous studies used 1- year data from the BRFSS, and 
the prevalence they reported was adjusted by age 
only. In this study, we leveraged data during 2011 
to 2019 and found that the overall age-  and race- 
adjusted ideal CVH prevalence ranges from 4.16% 
in Mississippi to 5.50% in Maine among women of 
childbearing age, with majority of the states show-
ing significant temporal variations in average CVH 
score over the study period.

This study has several strengths. First, we used mul-
tiyear data from a nationally representative survey to en-
sure the generalizability of the findings. Second, both 
racial, ethnic, and geographic disparities in CVH among 
women of childbearing age were examined, with addi-
tional analyses conducted on individual CVH metrics. 
Nevertheless, several limitations also need to be noted. 
First, our analyses controlled only for a limited num-
ber of socioeconomic factors such as education and 
household income. It is possible that racial and ethnic 
disparities in CVH may be affected by other factors that 
were not included in the analysis. Second, the BRFSS 
assessed CVH metrics based on self- reports, which 
may lead to measurement bias and potential misclassifi-
cations. Specifically, the 3 health factors (ie, blood pres-
sure, total cholesterol, and glucose) were derived from a 
binary response from the participants, while ideally they 
should be measured as continuous variables. In addi-
tion, BMI was found to be underreported in the BRFSS, 
particularly among women 20 to 39 years old. On the 
other hand, self- reported diagnoses of chronic condi-
tions, physical activity measures, and tobacco smok-
ing measures from the BRFSS data were supported 
by previous validity assessment,37 which are compa-
rable to those from other national surveys such as the 
National Health Interview Survey and National Health 
and Nutrition Examination Survey.38,39 Third, the overall 
CVH score was calculated by summing all 7 metrics as 

defined by the LS7, assuming each metric contributed 
equally. In this case, any given score may represent 
different combinations of presence or absence of CVH 
metrics. While more efforts are warranted to specify the 
contribution of each metric, such as assigning weights 
to individual metrics according to their health effects, 
previous studies showed that CVH measured by LS7 
is a stable and strong predictor of CVD outcomes.3,24,40 
Finally, although women with missing data on race and 
ethnicity or any CVH metric were excluded from this 
study, this may lead to minimal selection bias attrib-
utable to the incorporation of sampling weights in the 
analyses.41

CONCLUSIONS
Large racial, ethnic, and geographic disparities in 
CVH exist among women of childbearing age. Non- 
Hispanic Black women are less likely to have ideal 
CVH, which may be largely driven by their poor status 
on blood glucose, BMI, and physical activity. Women 
residing in the southern United States also have 
worse CVH in general. The results showed the ur-
gent need to better understand the underlying factors 
contributing to the CVH disparities among women of 
childbearing age with longitudinal data and to de-
velop targeted interventions to improve CVH among 
women.
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  Table S1. Definition of ideal CVH using BRFSS 2011-2019. (n=269,564). 

CVH metrics Criteria of ideal status based on survey questions 

Blood pressure No high blood pressure. 

Glucose No diabetes. 

Total cholesterol No high total cholesterol. 

Smoking Smoked < 100 cigarettes lifetime or smoked ≥ 100 cigarettes but currently not smoking. 

BMI BMI between 18.5 and 25.0. 

Physical activity Sufficient activity to meet moderate or vigorous recommendations. * 

Diet ≥5 servings of average daily fruits and vegetables consumption. ** 

Overall CVH 7 ideal metrics 

BMI, body mass index; BRFSS, the Behavioral Risk Factor Surveillance System; CVH, cardiovascular health. 
* Recommendations on moderate and vigorous activities: ≥150 minutes of moderate activity, ≥75 minutes of 

vigorous activity, or ≥ 150 minutes of the combination of both activities per week. 
** Fruits and vegetable consumption includes fruit juices, fruits, dark green vegetables, potatoes/beans, orange-

colored vegetables, and other vegetables. 



Table S2. Racial disparities in individual CVH metrics among women of childbearing age, BRFSS 2011-2019 (n=269,564).  

Ideal status on individual CVH metrics 
Odds ratio (95% CI) * 

Unadjusted Age-adjusted Fully-adjusted ** 

Blood pressure  
   

Non-Hispanic White Reference Reference Reference 

Non-Hispanic Black 0.49 (0.47, 0.51) 0.45 (0.43, 0.48) 0.53 (0.51, 0.56) 

Hispanic 1.04 (0.98, 1.11) 0.94 (0.89, 1.00) 1.25 (1.18, 1.34) 

Other race/ethnicity 1.30 (1.20, 1.41) 1.20 (1.11, 1.31) 1.18 (1.09, 1.29) 

Glucose    
Non-Hispanic White Reference Reference Reference 

Non-Hispanic Black 0.67 (0.63, 0.72) 0.64 (0.59, 0.68) 0.76 (0.70, 0.82) 

Hispanic 0.60 (0.56, 0.64) 0.54 (0.50, 0.57) 0.78 (0.72, 0.84) 

Other race/ethnicity 0.77 (0.69, 0.86) 0.70 (0.63, 0.79) 0.68 (0.61, 0.76) 

Total cholesterol    
Non-Hispanic White Reference Reference Reference 

Non-Hispanic Black 1.07 (1.01, 1.14) 1.02 (0.96, 1.08) 1.17 (1.10, 1.24) 

Hispanic 0.97 (0.91, 1.02) 0.86 (0.81, 0.91) 1.02 (0.96, 1.09) 

Other race/ethnicity 1.16 (1.07, 1.27) 1.07 (0.98, 1.16) 1.05 (0.96, 1.14) 

Smoking    
Non-Hispanic White Reference Reference Reference 

Non-Hispanic Black 1.32 (1.24, 1.39) 1.31 (1.23, 1.38) 2.23 (2.10, 2.38) 

Hispanic 2.35 (2.19, 2.53) 2.32 (2.15, 2.49) 4.61 (4.22, 5.04) 

Other race/ethnicity 1.86 (1.72, 2.01) 1.82 (1.68, 1.97) 1.78 (1.63, 1.94) 

BMI    
Non-Hispanic White Reference Reference Reference 

Non-Hispanic Black 0.44 (0.42, 0.46) 0.42 (0.40, 0.45) 0.49 (0.46, 0.52) 

Hispanic 0.61 (0.58, 0.64) 0.58 (0.55, 0.61) 0.76 (0.72, 0.80) 

Other race/ethnicity 1.47 (1.38, 1.57) 1.42 (1.33, 1.51) 1.38 (1.29, 1.47) 

Physical activity    
Non-Hispanic White Reference Reference Reference 

Non-Hispanic Black 0.65 (0.62, 0.68) 0.64 (0.61, 0.67) 0.70 (0.67, 0.73) 

Hispanic 0.77 (0.74, 0.80) 0.76 (0.73, 0.79) 0.91 (0.87, 0.95) 

Other race/ethnicity 0.87 (0.82, 0.93) 0.86 (0.81, 0.92) 0.86 (0.81, 0.92) 

Diet    
Non-Hispanic White Reference Reference Reference 

Non-Hispanic Black 0.98 (0.93, 1.03) 0.98 (0.93, 1.03) 1.09 (1.03, 1.15) 

Hispanic 1.10 (1.05, 1.16) 1.11 (1.05, 1.17) 1.21 (1.14, 1.28) 

Other race/ethnicity 1.10 (1.02, 1.18) 1.11 (1.03, 1.19) 1.11 (1.03, 1.19) 

BMI, body mass index; BRFSS, the Behavioral Risk Factor Surveillance System; CI, confidence interval; CVD, cardiovascular diseases; 

CVH, cardiovascular health. 
* Weighted odds ratio with 95% CI. 
** Models adjusted for age, education, income, marital status, history of CVD, pregnancy status and year. 

  



Table S3. Age- and race-adjusted prevalence of ideal CVH among women of childbearing age, BRFSS 2011-2019. (n=269,564) 

 

States 

Ideal CVH 

N % (95% CI) * 

2011 2013 2015 2017 2019 p-value ** Overall 

Alabama 1,010 737 890 905 915 0.454 4,457  
4.58 (4.47, 4.69) 4.57 (4.44, 4.70) 4.49 (4.36, 4.61) 4.60 (4.48, 4.72) 4.47 (4.36, 4.59)  4.54 (4.49, 4.60) 

Alaska 496 648 448 374 344 0.334 2,310  
5.40 (5.29, 5.50) 5.33 (5.22, 5.44) 5.23 (5.08, 5.38) 5.42 (5.28, 5.56) 5.30 (5.08, 5.51)  5.33 (5.26, 5.40) 

Arizona 677 426 729 1,711 904 0.865 4,447  
4.96 (4.80, 5.11) 4.92 (4.73, 5.10) 4.89 (4.79, 5.00) 4.87 (4.81, 4.94) 4.86 (4.74, 4.98)  4.90 (4.84, 4.95) 

Arkansas 453 479 421 463 459 0.223 2,275  
4.89 (4.73, 5.06) 4.70 (4.54, 4.86) 4.90 (4.72, 5.07) 4.91 (4.74, 5.08) 4.74 (4.58, 4.90)  4.83 (4.75, 4.90) 

California 2,467 1,498 1,689 1,523 1,750 0.370 8,927  
4.78 (4.73, 4.84) 4.70 (4.62, 4.79) 4.72 (4.65, 4.78) 4.77 (4.70, 4.85) 4.77 (4.70, 4.84)  4.75 (4.72, 4.79) 

Colorado 1,677 1,645 1,422 1,199 1,104 0.380 7,047  
5.09 (5.03, 5.15) 5.05 (4.99, 5.11) 5.14 (5.07, 5.20) 5.09 (5.02, 5.15) 5.13 (5.06, 5.19)  5.10 (5.07, 5.13) 

Connecticut 1,047 972 1,226 1,181 849 0.149 5,275  
5.06 (4.96, 5.15) 4.92 (4.82, 5.03) 4.97 (4.88, 5.05) 4.96 (4.87, 5.05) 4.89 (4.80, 4.99)  4.96 (4.92, 5.00) 

Delaware 672 682 398 468 448 0.602 2,668  
4.67 (4.53, 4.81) 4.59 (4.45, 4.72) 4.72 (4.54, 4.89) 4.71 (4.55, 4.88) 4.76 (4.57, 4.94)  4.69 (4.62, 4.76) 

District of Columbia 686 654 396 613 360 0.017* 2,709  
4.05 (3.90, 4.20) 4.21 (4.05, 4.37) 4.33 (4.12, 4.55) 4.38 (4.25, 4.51) 4.32 (4.16, 4.48)  4.27 (4.20, 4.34) 

Florida 1,326 3,087 818 2,801 1,711 0.900 9,743  
4.55 (4.45, 4.66) 4.51 (4.41, 4.60) 4.55 (4.43, 4.68) 4.58 (4.47, 4.69) 4.53 (4.41, 4.65)  4.55 (4.50, 4.60) 

Georgia 1,368 1,117 490 801 917 0.102 4,693  
4.45 (4.34, 4.55) 4.28 (4.17, 4.40) 4.33 (4.17, 4.50) 4.24 (4.11, 4.37) 4.42 (4.27, 4.56)  4.34 (4.28, 4.40) 

Hawaii 848 956 730 1,034 1,048 0.982 4,616  
5.37 (5.29, 5.45) 5.38 (5.31, 5.45) 5.40 (5.34, 5.46) 5.39 (5.29, 5.48) 5.38 (5.30, 5.47)  5.38 (5.35, 5.42) 

Idaho 695 608 594 640 631 0.869 3,168  
5.33 (5.24, 5.42) 5.38 (5.32, 5.45) 5.37 (5.30, 5.44) 5.34 (5.25, 5.43) 5.35 (5.26, 5.44)  5.35 (5.31, 5.39) 

Illinois 769 721 635 780 893 0.887 3,798  
4.81 (4.69, 4.93) 4.75 (4.62, 4.88) 4.77 (4.65, 4.90) 4.77 (4.66, 4.89) 4.73 (4.62, 4.83)  4.77 (4.71, 4.82) 

Indiana 982 1,126 553 1,525 968 0.770 5,154  
5.17 (5.08, 5.25) 5.11 (5.04, 5.18) 5.14 (5.02, 5.26) 5.10 (5.03, 5.17) 5.12 (5.05, 5.20)  5.13 (5.09, 5.16) 

Iowa 899 912 563 958 1,204 0.564 4,536  
5.40 (5.35, 5.45) 5.39 (5.33, 5.46) 5.36 (5.28, 5.44) 5.40 (5.35, 5.46) 5.35 (5.30, 5.40)  5.38 (5.35, 5.41) 

Kansas 2,490 2,588 2,228 2,579 1,385 0.782 11,270  
5.23 (5.19, 5.28) 5.21 (5.16, 5.26) 5.19 (5.14, 5.25) 5.21 (5.15, 5.26) 5.20 (5.14, 5.26)  5.21 (5.18, 5.23) 

Kentucky 1,356 1,385 953 1,148 668 0.811 5,510  
5.23 (5.14, 5.32) 5.24 (5.15, 5.32) 5.25 (5.16, 5.35) 5.17 (5.06, 5.27) 5.21 (5.08, 5.33)  5.22 (5.17, 5.26) 

Louisiana 1,453 612 494 647 705 0.683 3,911  
4.50 (4.40, 4.61) 4.39 (4.22, 4.56) 4.41 (4.24, 4.57) 4.45 (4.31, 4.60) 4.40 (4.27, 4.53)  4.43 (4.37, 4.49) 

Maine 1,691 923 932 1,092 954 0.022* 5,592  
5.47 (5.44, 5.49) 5.46 (5.41, 5.50) 5.48 (5.44, 5.52) 5.47 (5.41, 5.53) 5.55 (5.50, 5.59)  5.49 (5.47, 5.51) 

Maryland 1,665 1,654 1,222 1,473 1,762 0.560 7,776  
4.46 (4.36, 4.57) 4.36 (4.25, 4.47) 4.39 (4.24, 4.55) 4.38 (4.27, 4.48) 4.34 (4.25, 4.44)  4.39 (4.34, 4.44) 

Massachusetts 3,282 2,023 1,047 835 923 0.017* 8,110  
5.24 (5.20, 5.28) 5.19 (5.12, 5.26) 5.08 (5.00, 5.17) 5.17 (5.06, 5.29) 5.15 (5.07, 5.23)  5.17 (5.13, 5.21) 

Michigan 1,415 1,563 1,053 1,371 1,368 0.681 6,770  
5.03 (4.94, 5.11) 4.98 (4.90, 5.06) 4.93 (4.83, 5.02) 4.99 (4.91, 5.08) 4.99 (4.91, 5.07)  4.99 (4.95, 5.02) 

Minnesota 2,294 1,917 1,958 2,264 2,151 0.056 10,584  
5.37 (5.33, 5.41) 5.31 (5.25, 5.37) 5.27 (5.21, 5.32) 5.31 (5.26, 5.36) 5.33 (5.28, 5.38)  5.32 (5.29, 5.34) 

Mississippi 1,122 855 590 578 749 0.902 3,894  
4.19 (4.08, 4.31) 4.18 (4.04, 4.32) 4.11 (3.95, 4.27) 4.20 (4.03, 4.36) 4.13 (4.00, 4.27)  4.16 (4.10, 4.23) 

Missouri 751 633 728 952 878 0.595 3,942  
5.12 (5.01, 5.23) 5.05 (4.91, 5.19) 5.13 (5.02, 5.23) 5.10 (5.00, 5.19) 5.02 (4.92, 5.12)  5.08 (5.03, 5.13) 

Montana 1,090 1,005 540 677 743 0.062 4,055  
5.51 (5.47, 5.54) 5.47 (5.43, 5.52) 5.46 (5.39, 5.53) 5.50 (5.45, 5.56) 5.55 (5.51, 5.59)  5.50 (5.48, 5.53) 



Nebraska 3,085 1,930 1,834 1,946 1,879 0.530 10,674  
5.32 (5.28, 5.36) 5.27 (5.20, 5.33) 5.29 (5.23, 5.36) 5.26 (5.20, 5.33) 5.28 (5.22, 5.34)  5.28 (5.25, 5.31) 

Nevada 701 625 315 454 389 0.818 2,484  
4.82 (4.67, 4.97) 4.75 (4.58, 4.92) 4.75 (4.55, 4.95) 4.82 (4.66, 4.97) 4.70 (4.54, 4.86)  4.77 (4.69, 4.84) 

New Hampshire 869 779 658 579 517 0.946 3,402  
5.48 (5.44, 5.52) 5.47 (5.42, 5.52) 5.46 (5.42, 5.50) 5.47 (5.40, 5.54) 5.46 (5.39, 5.53)  5.47 (5.44, 5.49) 

New Jersey 2,240 1,827 1,364 1,338 0 0.310 6,769  
4.78 (4.71, 4.86) 4.86 (4.78, 4.95) 4.77 (4.67, 4.87) 4.76 (4.65, 4.86) 0.00 (0.00, 0.00)  4.79 (4.74, 4.84) 

New Mexico 1,132 1,002 632 750 691 0.921 4,207  
4.69 (4.61, 4.77) 4.64 (4.55, 4.74) 4.66 (4.53, 4.78) 4.69 (4.58, 4.80) 4.65 (4.54, 4.75)  4.67 (4.62, 4.71) 

New York 1,124 1,281 1,443 1,676 1,580 0.783 7,104  
4.80 (4.70, 4.90) 4.76 (4.67, 4.86) 4.75 (4.66, 4.83) 4.81 (4.74, 4.89) 4.76 (4.68, 4.85)  4.78 (4.74, 4.82) 

North Carolina 1,608 1,140 872 757 670 0.248 5,047  
4.76 (4.67, 4.86) 4.70 (4.60, 4.81) 4.66 (4.55, 4.77) 4.77 (4.65, 4.90) 4.61 (4.49, 4.74)  4.70 (4.65, 4.75) 

North Dakota 619 794 439 670 504 0.529 3,026  
5.48 (5.43, 5.54) 5.43 (5.34, 5.51) 5.44 (5.35, 5.53) 5.47 (5.39, 5.54) 5.52 (5.44, 5.59)  5.47 (5.44, 5.51) 

Ohio 1,213 1,412 1,042 1,400 1,313 0.918 6,380  
5.06 (4.97, 5.15) 5.04 (4.95, 5.13) 5.10 (4.99, 5.21) 5.09 (5.00, 5.17) 5.06 (4.96, 5.16)  5.07 (5.03, 5.11) 

Oklahoma 1,061 957 671 766 665 0.623 4,120  
5.16 (5.09, 5.24) 5.15 (5.07, 5.23) 5.21 (5.12, 5.30) 5.16 (5.06, 5.25) 5.24 (5.14, 5.33)  5.18 (5.14, 5.22) 

Oregon 669 560 480 690 829 0.380 3,228  
5.28 (5.19, 5.37) 5.28 (5.19, 5.37) 5.37 (5.29, 5.45) 5.30 (5.22, 5.37) 5.35 (5.29, 5.41)  5.32 (5.28, 5.35) 

Pennsylvania 1,383 1,286 635 981 883 0.884 5,168  
5.08 (5.01, 5.16) 5.08 (5.00, 5.15) 5.02 (4.91, 5.14) 5.09 (5.00, 5.18) 5.10 (5.00, 5.19)  5.08 (5.03, 5.12) 

Rhode Island 994 861 607 671 621 0.767 3,754  
5.17 (5.09, 5.25) 5.12 (5.04, 5.21) 5.12 (5.02, 5.22) 5.10 (4.99, 5.21) 5.17 (5.07, 5.26)  5.14 (5.09, 5.18) 

South Carolina 1,669 1,214 1,263 1,232 723 0.254 6,101  
4.45 (4.34, 4.55) 4.51 (4.40, 4.61) 4.54 (4.44, 4.64) 4.58 (4.48, 4.68) 4.61 (4.48, 4.73)  4.54 (4.49, 4.59) 

South Dakota 1,012 834 715 850 744 0.906 4,155  
5.49 (5.43, 5.55) 5.50 (5.45, 5.56) 5.50 (5.44, 5.56) 5.45 (5.36, 5.54) 5.50 (5.41, 5.59)  5.49 (5.45, 5.52) 

Tennessee 704 690 600 822 810 0.785 3,626  
4.99 (4.84, 5.14) 4.93 (4.80, 5.05) 4.88 (4.74, 5.03) 4.88 (4.75, 5.01) 4.88 (4.76, 5.01)  4.91 (4.85, 4.97) 

Texas 1,735 1,305 1,418 1,554 1,550 0.223 7,562  
4.61 (4.51, 4.72) 4.45 (4.34, 4.56) 4.48 (4.36, 4.61) 4.46 (4.34, 4.58) 4.50 (4.39, 4.61)  4.50 (4.45, 4.55) 

Utah 1,897 1,829 1,553 1,744 1,936 0.065 8,959  
5.41 (5.37, 5.44) 5.34 (5.29, 5.39) 5.34 (5.30, 5.39) 5.38 (5.33, 5.43) 5.33 (5.28, 5.38)  5.36 (5.34, 5.38) 

Vermont 916 748 690 753 630 0.693 3,737  
5.48 (5.45, 5.51) 5.48 (5.44, 5.52) 5.51 (5.47, 5.56) 5.47 (5.41, 5.53) 5.50 (5.44, 5.55)  5.49 (5.47, 5.51) 

Virginia 892 1,147 1,089 1,289 1,245 0.255 5,662  
4.80 (4.68, 4.92) 4.80 (4.69, 4.90) 4.73 (4.62, 4.84) 4.83 (4.73, 4.93) 4.89 (4.80, 4.99)  4.81 (4.77, 4.86) 

Washington 1,609 1,263 1,529 1,627 1,462 0.497 7,490  
5.33 (5.27, 5.39) 5.27 (5.20, 5.33) 5.32 (5.26, 5.38) 5.29 (5.23, 5.34) 5.28 (5.22, 5.33)  5.29 (5.27, 5.32) 

West Virginia 721 769 733 698 615 0.575 3,536  
5.40 (5.34, 5.46) 5.39 (5.32, 5.46) 5.42 (5.37, 5.48) 5.45 (5.39, 5.51) 5.45 (5.38, 5.53)  5.42 (5.39, 5.45) 

Wisconsin 653 743 677 739 509 0.899 3,321  
5.22 (5.11, 5.33) 5.21 (5.09, 5.32) 5.15 (5.03, 5.27) 5.19 (5.06, 5.32) 5.16 (5.04, 5.28)  5.19 (5.13, 5.24) 

Wyoming 839 609 435 498 434 0.393 2,815  
5.44 (5.39, 5.49) 5.37 (5.31, 5.44) 5.36 (5.26, 5.46) 5.39 (5.33, 5.46) 5.39 (5.30, 5.48)  5.39 (5.35, 5.42) 

CVH, cardiovascular health; CI, confidence interval. 
* Number of participants and age- and race-adjusted and weighted prevalence of ideal CVH with 95% CI. 
** P-values were calculated by survey-weighted groupwise comparisons. 
 

 
  



Table S4. Age- and race-adjusted average CVH score among women of childbearing age, BRFSS 2011-2019. (n=269,564) 

 

States 

 CVH score 

 Mean (95% CI) * 

2011 2013 2015 2017 2019 p-value ** Overall 

Alabama 4.46 (4.43, 4.48) 4.45 (4.42, 4.48) 4.46 (4.43, 4.48) 4.52 (4.49, 4.55) 4.48 (4.45, 4.51) 0.003 4.48 (4.46, 4.49) 

Alaska 4.59 (4.56, 4.62) 4.59 (4.56, 4.62) 4.59 (4.54, 4.63) 4.64 (4.59, 4.68) 4.64 (4.60, 4.69) 0.148 4.61 (4.59, 4.63) 
Arizona 4.53 (4.50, 4.57) 4.53 (4.48, 4.57) 4.56 (4.53, 4.58) 4.58 (4.56, 4.59) 4.58 (4.55, 4.61) 0.034 4.56 (4.54, 4.57) 

Arkansas 4.50 (4.46, 4.53) 4.46 (4.43, 4.50) 4.51 (4.47, 4.54) 4.53 (4.49, 4.57) 4.53 (4.50, 4.57) 0.038 4.51 (4.49, 4.52) 

California 4.53 (4.51, 4.55) 4.54 (4.51, 4.56) 4.54 (4.52, 4.55) 4.58 (4.56, 4.60) 4.58 (4.56, 4.60) <0.001 4.56 (4.55, 4.56) 
Colorado 4.52 (4.50, 4.54) 4.54 (4.52, 4.56) 4.56 (4.54, 4.58) 4.59 (4.57, 4.61) 4.58 (4.57, 4.60) <0.001 4.56 (4.55, 4.57) 

Connecticut 4.53 (4.50, 4.56) 4.50 (4.48, 4.53) 4.53 (4.51, 4.55) 4.56 (4.54, 4.59) 4.57 (4.54, 4.59) 0.002 4.54 (4.53, 4.55) 

Delaware 4.47 (4.44, 4.50) 4.46 (4.43, 4.49) 4.50 (4.46, 4.54) 4.53 (4.49, 4.57) 4.54 (4.49, 4.59) 0.010 4.50 (4.48, 4.52) 
District of Columbia 4.44 (4.40, 4.47) 4.46 (4.42, 4.50) 4.49 (4.44, 4.53) 4.51 (4.48, 4.54) 4.52 (4.48, 4.55) 0.004 4.49 (4.47, 4.50) 

Florida 4.47 (4.45, 4.49) 4.48 (4.46, 4.50) 4.49 (4.46, 4.52) 4.52 (4.50, 4.55) 4.51 (4.48, 4.54) 0.030 4.50 (4.48, 4.51) 

Georgia 4.45 (4.43, 4.48) 4.42 (4.40, 4.45) 4.44 (4.41, 4.48) 4.46 (4.43, 4.49) 4.50 (4.46, 4.53) 0.018 4.46 (4.44, 4.47) 
Hawaii 4.63 (4.61, 4.66) 4.65 (4.63, 4.67) 4.64 (4.62, 4.66) 4.68 (4.66, 4.70) 4.67 (4.65, 4.69) 0.012 4.66 (4.65, 4.67) 

Idaho 4.55 (4.52, 4.58) 4.57 (4.55, 4.60) 4.57 (4.55, 4.59) 4.61 (4.59, 4.64) 4.62 (4.59, 4.64) 0.001 4.59 (4.58, 4.60) 

Illinois 4.49 (4.47, 4.52) 4.49 (4.46, 4.51) 4.51 (4.48, 4.54) 4.54 (4.51, 4.57) 4.54 (4.51, 4.56) 0.009 4.52 (4.50, 4.53) 
Indiana 4.53 (4.51, 4.55) 4.52 (4.50, 4.54) 4.53 (4.50, 4.56) 4.57 (4.55, 4.59) 4.58 (4.56, 4.60) <0.001 4.55 (4.54, 4.56) 

Iowa 4.55 (4.53, 4.57) 4.59 (4.57, 4.61) 4.57 (4.55, 4.60) 4.62 (4.60, 4.64) 4.61 (4.59, 4.63) <0.001 4.59 (4.58, 4.60) 

Kansas 4.54 (4.52, 4.55) 4.55 (4.54, 4.56) 4.55 (4.54, 4.57) 4.60 (4.59, 4.61) 4.60 (4.58, 4.62) <0.001 4.57 (4.56, 4.58) 
Kentucky 4.53 (4.51, 4.55) 4.55 (4.53, 4.57) 4.54 (4.52, 4.57) 4.57 (4.55, 4.60) 4.58 (4.55, 4.61) 0.034 4.56 (4.55, 4.57) 

Louisiana 4.45 (4.42, 4.47) 4.42 (4.38, 4.46) 4.44 (4.41, 4.48) 4.49 (4.46, 4.52) 4.49 (4.46, 4.52) 0.007 4.46 (4.45, 4.47) 

Maine 4.55 (4.53, 4.56) 4.56 (4.54, 4.57) 4.57 (4.55, 4.59) 4.61 (4.59, 4.63) 4.63 (4.61, 4.66) <0.001 4.58 (4.57, 4.59) 
Maryland 4.46 (4.43, 4.48) 4.43 (4.41, 4.46) 4.46 (4.42, 4.50) 4.49 (4.46, 4.51) 4.48 (4.46, 4.50) 0.030 4.47 (4.45, 4.48) 

Massachusetts 4.56 (4.54, 4.57) 4.57 (4.55, 4.59) 4.55 (4.52, 4.57) 4.60 (4.56, 4.63) 4.62 (4.59, 4.64) <0.001 4.58 (4.57, 4.59) 
Michigan 4.52 (4.50, 4.54) 4.51 (4.49, 4.53) 4.52 (4.49, 4.54) 4.55 (4.53, 4.57) 4.58 (4.56, 4.60) <0.001 4.54 (4.53, 4.55) 

Minnesota 4.56 (4.54, 4.57) 4.55 (4.54, 4.57) 4.56 (4.54, 4.57) 4.61 (4.59, 4.62) 4.60 (4.59, 4.62) <0.001 4.58 (4.57, 4.58) 

Mississippi 4.40 (4.37, 4.42) 4.41 (4.38, 4.44) 4.41 (4.37, 4.44) 4.47 (4.43, 4.50) 4.44 (4.41, 4.48) 0.012 4.43 (4.41, 4.44) 
Missouri 4.50 (4.47, 4.53) 4.51 (4.48, 4.54) 4.53 (4.51, 4.56) 4.58 (4.55, 4.60) 4.56 (4.54, 4.59) <0.001 4.54 (4.53, 4.55) 

Montana 4.58 (4.56, 4.60) 4.59 (4.57, 4.61) 4.60 (4.57, 4.62) 4.63 (4.61, 4.65) 4.64 (4.62, 4.65) <0.001 4.61 (4.60, 4.62) 

Nebraska 4.57 (4.55, 4.58) 4.57 (4.55, 4.58) 4.57 (4.55, 4.58) 4.61 (4.59, 4.63) 4.61 (4.59, 4.62) <0.001 4.59 (4.58, 4.59) 

Nevada 4.50 (4.47, 4.54) 4.51 (4.47, 4.55) 4.51 (4.46, 4.56) 4.55 (4.51, 4.59) 4.56 (4.52, 4.60) 0.146 4.53 (4.51, 4.55) 

New Hampshire 4.56 (4.54, 4.58) 4.57 (4.55, 4.59) 4.58 (4.56, 4.60) 4.62 (4.59, 4.65) 4.61 (4.59, 4.64) 0.001 4.59 (4.58, 4.60) 

New Jersey 4.50 (4.48, 4.52) 4.52 (4.50, 4.55) 4.53 (4.50, 4.56) 4.55 (4.53, 4.58) 0.00 (0.00, 0.00) 0.007 4.53 (4.51, 4.54) 
New Mexico 4.50 (4.48, 4.52) 4.51 (4.48, 4.53) 4.52 (4.49, 4.55) 4.56 (4.53, 4.59) 4.56 (4.53, 4.58) 0.003 4.53 (4.52, 4.54) 

New York 4.52 (4.49, 4.54) 4.51 (4.49, 4.53) 4.52 (4.50, 4.54) 4.56 (4.55, 4.58) 4.56 (4.54, 4.58) <0.001 4.54 (4.53, 4.55) 

North Carolina 4.48 (4.46, 4.50) 4.47 (4.45, 4.49) 4.47 (4.44, 4.49) 4.52 (4.49, 4.55) 4.52 (4.49, 4.55) 0.012 4.49 (4.48, 4.50) 
North Dakota 4.60 (4.58, 4.63) 4.58 (4.56, 4.61) 4.59 (4.56, 4.62) 4.66 (4.64, 4.68) 4.66 (4.63, 4.69) <0.001 4.62 (4.61, 4.64) 

Ohio 4.50 (4.48, 4.52) 4.50 (4.48, 4.52) 4.53 (4.50, 4.55) 4.58 (4.56, 4.60) 4.57 (4.54, 4.59) <0.001 4.54 (4.53, 4.55) 

Oklahoma 4.55 (4.53, 4.57) 4.55 (4.52, 4.57) 4.57 (4.55, 4.60) 4.58 (4.56, 4.60) 4.61 (4.59, 4.64) <0.001 4.57 (4.56, 4.59) 
Oregon 4.53 (4.51, 4.55) 4.57 (4.54, 4.59) 4.58 (4.56, 4.61) 4.62 (4.60, 4.64) 4.61 (4.59, 4.63) <0.001 4.58 (4.57, 4.60) 

Pennsylvania 4.53 (4.51, 4.55) 4.53 (4.51, 4.55) 4.51 (4.48, 4.54) 4.58 (4.56, 4.61) 4.59 (4.57, 4.62) <0.001 4.55 (4.54, 4.56) 

Rhode Island 4.56 (4.53, 4.58) 4.55 (4.52, 4.57) 4.57 (4.54, 4.59) 4.60 (4.57, 4.63) 4.63 (4.60, 4.66) <0.001 4.58 (4.57, 4.59) 
South Carolina 4.43 (4.41, 4.45) 4.45 (4.42, 4.47) 4.45 (4.43, 4.48) 4.50 (4.48, 4.52) 4.51 (4.48, 4.53) <0.001 4.47 (4.46, 4.48) 

South Dakota 4.57 (4.55, 4.60) 4.60 (4.57, 4.62) 4.60 (4.58, 4.63) 4.63 (4.60, 4.66) 4.63 (4.60, 4.66) 0.035 4.61 (4.60, 4.62) 

Tennessee 4.50 (4.46, 4.54) 4.53 (4.50, 4.56) 4.51 (4.48, 4.55) 4.55 (4.52, 4.58) 4.55 (4.52, 4.58) 0.213 4.53 (4.52, 4.54) 
Texas 4.48 (4.45, 4.51) 4.47 (4.44, 4.50) 4.48 (4.45, 4.51) 4.52 (4.49, 4.55) 4.53 (4.50, 4.56) 0.007 4.50 (4.49, 4.51) 

Utah 4.59 (4.58, 4.61) 4.58 (4.57, 4.60) 4.59 (4.58, 4.61) 4.64 (4.62, 4.65) 4.63 (4.61, 4.64) <0.001 4.61 (4.60, 4.62) 

Vermont 4.55 (4.53, 4.57) 4.56 (4.54, 4.59) 4.59 (4.57, 4.62) 4.63 (4.60, 4.66) 4.62 (4.60, 4.65) <0.001 4.59 (4.58, 4.60) 
Virginia 4.49 (4.46, 4.52) 4.49 (4.47, 4.52) 4.49 (4.47, 4.52) 4.54 (4.52, 4.57) 4.57 (4.54, 4.59) <0.001 4.52 (4.51, 4.53) 

Washington 4.56 (4.54, 4.57) 4.57 (4.56, 4.59) 4.58 (4.57, 4.60) 4.61 (4.59, 4.63) 4.61 (4.59, 4.62) <0.001 4.59 (4.58, 4.60) 

West Virginia 4.56 (4.54, 4.58) 4.58 (4.56, 4.60) 4.59 (4.57, 4.61) 4.61 (4.58, 4.63) 4.61 (4.59, 4.64) 0.011 4.59 (4.58, 4.60) 
Wisconsin 4.53 (4.50, 4.56) 4.53 (4.50, 4.56) 4.54 (4.52, 4.57) 4.58 (4.54, 4.61) 4.58 (4.55, 4.61) 0.045 4.55 (4.54, 4.57) 

Wyoming 4.58 (4.56, 4.60) 4.57 (4.55, 4.59) 4.58 (4.55, 4.61) 4.62 (4.59, 4.64) 4.63 (4.60, 4.65) 0.005 4.60 (4.59, 4.61) 

CVH, cardiovascular health; CI: confidence interval. 
* Age- and race-adjusted and weighted average CVH score with 95% CI. 
** P-values were calculated by survey-weighted groupwise comparisons. 



 
 
  

Table S5. Age- and race-adjusted prevalence of ideal status on CVH metrics among women of childbearing age, BRFSS 2011-2019. (n=269,564) 

States Prevalence of ideal status (95% CI) * 

Blood pressure Glucose Total cholesterol Smoking BMI Physical activity  Diet 

Alabama 80.37 (80.02, 80.71) 91.35 (91.21, 91.50) 82.35 (82.08, 82.62) 82.93 (82.77, 83.10) 38.18 (37.79, 38.58) 50.85 (50.66, 51.04) 21.51 (21.42, 21.60) 

Alaska 84.24 (83.78, 84.69) 91.60 (91.34, 91.86) 82.71 (82.27, 83.16) 83.74 (83.45, 84.03) 44.32 (43.66, 44.97) 52.44 (52.14, 52.74) 22.14 (22.00, 22.28) 

Arizona 83.75 (83.42, 84.08) 90.70 (90.48, 90.93) 81.97 (81.62, 82.32) 85.27 (85.04, 85.51) 40.24 (39.77, 40.72) 51.43 (51.23, 51.64) 22.24 (22.15, 22.33) 
Arkansas 81.52 (81.07, 81.98) 91.49 (91.29, 91.69) 81.99 (81.59, 82.39) 82.67 (82.44, 82.91) 39.77 (39.23, 40.30) 51.79 (51.53, 52.06) 21.59 (21.46, 21.72) 

California 83.77 (83.57, 83.98) 89.91 (89.76, 90.05) 81.87 (81.65, 82.09) 86.91 (86.79, 87.03) 40.01 (39.69, 40.33) 50.53 (50.41, 50.65) 22.50 (22.44, 22.56) 

Colorado 83.56 (83.37, 83.76) 91.32 (91.20, 91.44) 81.90 (81.69, 82.12) 83.64 (83.51, 83.78) 41.32 (41.05, 41.59) 52.46 (52.34, 52.57) 21.99 (21.93, 22.04) 
Connecticut 82.65 (82.36, 82.94) 91.19 (91.03, 91.35) 81.79 (81.51, 82.08) 83.72 (83.54, 83.89) 40.76 (40.38, 41.13) 52.01 (51.85, 52.17) 21.78 (21.70, 21.86) 

Delaware 81.16 (80.66, 81.67) 91.17 (90.94, 91.39) 82.16 (81.76, 82.55) 83.39 (83.17, 83.61) 39.40 (38.82, 39.98) 51.11 (50.85, 51.38) 21.61 (21.49, 21.74) 

District of Columbia 80.87 (80.40, 81.34) 91.18 (90.97, 91.39) 83.70 (83.39, 84.02) 84.22 (83.98, 84.46) 37.13 (36.55, 37.70) 49.54 (49.28, 49.81) 21.90 (21.78, 22.03) 
Florida 81.86 (81.53, 82.18) 90.52 (90.33, 90.70) 81.85 (81.56, 82.13) 84.81 (84.63, 84.99) 37.99 (37.59, 38.39) 50.57 (50.39, 50.75) 21.98 (21.91, 22.06) 

Georgia 79.88 (79.48, 80.29) 90.88 (90.71, 91.06) 82.27 (81.98, 82.56) 83.83 (83.65, 84.02) 37.31 (36.86, 37.76) 49.99 (49.78, 50.20) 21.51 (21.41, 21.61) 

Hawaii 84.86 (84.61, 85.11) 90.00 (89.83, 90.17) 82.26 (81.98, 82.53) 87.09 (86.94, 87.23) 47.32 (46.95, 47.68) 51.14 (50.98, 51.30) 23.09 (23.01, 23.17) 
Idaho 84.05 (83.77, 84.33) 91.91 (91.72, 92.09) 82.08 (81.73, 82.43) 82.70 (82.49, 82.91) 42.89 (42.52, 43.26) 53.53 (53.37, 53.68) 21.76 (21.67, 21.85) 

Illinois 82.15 (81.83, 82.46) 90.92 (90.75, 91.09) 81.78 (81.49, 82.07) 83.99 (83.80, 84.18) 39.47 (39.06, 39.88) 51.28 (51.10, 51.47) 21.91 (21.82, 22.00) 

Indiana 82.71 (82.45, 82.96) 91.83 (91.71, 91.96) 81.97 (81.72, 82.22) 82.40 (82.27, 82.54) 41.53 (41.23, 41.82) 52.85 (52.71, 52.98) 21.59 (21.51, 21.66) 
Iowa 83.88 (83.65, 84.11) 92.26 (92.14, 92.38) 82.26 (82.00, 82.52) 82.16 (82.01, 82.30) 43.39 (43.11, 43.68) 53.78 (53.67, 53.89) 21.55 (21.47, 21.62) 

Kansas 83.43 (83.26, 83.60) 91.79 (91.70, 91.88) 82.15 (81.97, 82.32) 82.89 (82.78, 83.00) 42.21 (41.99, 42.43) 52.94 (52.85, 53.04) 21.75 (21.70, 21.80) 

Kentucky 82.80 (82.52, 83.09) 92.03 (91.90, 92.16) 82.03 (81.75, 82.31) 81.92 (81.77, 82.06) 42.06 (41.72, 42.40) 53.20 (53.04, 53.36) 21.54 (21.46, 21.62) 
Louisiana 79.95 (79.53, 80.37) 91.15 (90.98, 91.32) 82.33 (82.03, 82.63) 83.16 (82.97, 83.34) 37.55 (37.09, 38.02) 50.37 (50.15, 50.60) 21.54 (21.44, 21.64) 

Maine 83.57 (83.34, 83.79) 92.24 (92.13, 92.36) 81.63 (81.36, 81.91) 81.57 (81.44, 81.70) 43.70 (43.45, 43.96) 54.08 (53.99, 54.17) 21.54 (21.46, 21.62) 

Maryland 80.06 (79.71, 80.40) 90.78 (90.63, 90.93) 82.31 (82.07, 82.56) 84.00 (83.85, 84.16) 37.83 (37.42, 38.23) 49.98 (49.80, 50.15) 21.62 (21.53, 21.71) 
Massachusetts 83.51 (83.24, 83.79) 91.72 (91.57, 91.86) 82.37 (82.11, 82.63) 83.31 (83.16, 83.46) 42.64 (42.30, 42.98) 52.70 (52.55, 52.84) 21.68 (21.60, 21.76) 

Michigan 82.13 (81.86, 82.39) 91.66 (91.54, 91.78) 82.16 (81.94, 82.38) 82.74 (82.62, 82.86) 41.12 (40.81, 41.42) 52.31 (52.17, 52.45) 21.53 (21.46, 21.59) 
Minnesota 83.40 (83.23, 83.58) 91.98 (91.89, 92.07) 82.09 (81.90, 82.27) 82.29 (82.19, 82.39) 43.09 (42.87, 43.30) 53.27 (53.17, 53.36) 21.71 (21.66, 21.76) 

Mississippi 78.88 (78.44, 79.31) 91.06 (90.89, 91.23) 82.50 (82.19, 82.81) 83.21 (83.03, 83.39) 36.04 (35.56, 36.51) 49.64 (49.41, 49.87) 21.37 (21.25, 21.48) 

Missouri 82.35 (82.01, 82.68) 91.79 (91.64, 91.94) 82.02 (81.72, 82.31) 82.38 (82.23, 82.53) 41.41 (41.03, 41.79) 52.65 (52.47, 52.82) 21.57 (21.49, 21.65) 
Montana 84.22 (84.00, 84.45) 92.28 (92.16, 92.41) 82.36 (82.09, 82.64) 82.12 (81.97, 82.27) 44.32 (44.06, 44.58) 53.90 (53.79, 54.01) 21.71 (21.63, 21.79) 

Nebraska 83.75 (83.55, 83.94) 92.05 (91.95, 92.15) 82.37 (82.17, 82.57) 82.58 (82.47, 82.70) 42.75 (42.51, 42.98) 53.34 (53.24, 53.45) 21.66 (21.60, 21.72) 

Nevada 82.90 (82.42, 83.38) 90.19 (89.89, 90.49) 81.57 (81.12, 82.02) 85.51 (85.22, 85.79) 39.58 (38.92, 40.25) 50.99 (50.72, 51.26) 22.27 (22.15, 22.39) 

New Hampshire 83.76 (83.49, 84.03) 92.24 (92.09, 92.39) 81.89 (81.56, 82.22) 81.71 (81.56, 81.87) 43.83 (43.52, 44.13) 54.01 (53.89, 54.12) 21.57 (21.48, 21.67) 

New Jersey 82.34 (82.04, 82.64) 90.72 (90.55, 90.90) 81.80 (81.51, 82.09) 84.62 (84.44, 84.80) 40.15 (39.73, 40.57) 51.08 (50.91, 51.26) 21.95 (21.86, 22.05) 

New Mexico 83.67 (83.38, 83.95) 89.62 (89.40, 89.84) 81.19 (80.86, 81.53) 86.99 (86.79, 87.19) 38.58 (38.15, 39.00) 50.47 (50.30, 50.64) 22.60 (22.52, 22.68) 
New York 82.54 (82.28, 82.80) 90.94 (90.81, 91.08) 82.31 (82.08, 82.53) 84.54 (84.40, 84.68) 40.14 (39.79, 40.48) 51.19 (51.04, 51.34) 21.92 (21.84, 21.99) 

North Carolina 80.99 (80.65, 81.34) 91.19 (91.04, 91.33) 82.00 (81.73, 82.26) 83.16 (83.01, 83.31) 39.13 (38.74, 39.51) 51.18 (51.00, 51.36) 21.65 (21.57, 21.73) 

North Dakota 84.57 (84.28, 84.86) 92.51 (92.35, 92.66) 82.97 (82.65, 83.29) 82.43 (82.22, 82.63) 44.50 (44.14, 44.86) 53.82 (53.68, 53.97) 21.61 (21.51, 21.71) 
Ohio 82.22 (81.92, 82.51) 91.80 (91.67, 91.93) 82.06 (81.82, 82.31) 82.26 (82.13, 82.39) 41.37 (41.03, 41.71) 52.60 (52.44, 52.75) 21.57 (21.50, 21.65) 

Oklahoma 83.35 (83.08, 83.63) 91.42 (91.27, 91.57) 82.07 (81.79, 82.35) 83.54 (83.37, 83.72) 42.73 (42.37, 43.08) 52.42 (52.26, 52.58) 21.93 (21.85, 22.01) 

Oregon 83.87 (83.61, 84.13) 91.71 (91.55, 91.88) 82.02 (81.72, 82.32) 83.04 (82.84, 83.25) 42.74 (42.41, 43.07) 53.17 (53.03, 53.31) 21.92 (21.84, 22.00) 
Pennsylvania 82.77 (82.48, 83.06) 91.83 (91.68, 91.97) 82.24 (81.96, 82.52) 82.76 (82.60, 82.92) 41.54 (41.19, 41.88) 52.65 (52.49, 52.80) 21.56 (21.48, 21.64) 

Rhode Island 83.83 (83.53, 84.14) 91.78 (91.60, 91.96) 82.51 (82.18, 82.84) 83.53 (83.32, 83.74) 42.09 (41.68, 42.50) 52.75 (52.58, 52.92) 21.69 (21.59, 21.79) 

South Carolina 80.20 (79.88, 80.52) 91.21 (91.08, 91.34) 82.10 (81.86, 82.34) 82.95 (82.82, 83.09) 38.11 (37.76, 38.47) 50.81 (50.63, 50.98) 21.52 (21.44, 21.59) 
South Dakota 84.20 (83.87, 84.52) 92.13 (91.95, 92.32) 82.32 (81.94, 82.70) 82.43 (82.22, 82.64) 44.44 (44.05, 44.84) 53.72 (53.55, 53.88) 21.72 (21.61, 21.83) 

Tennessee 81.95 (81.55, 82.34) 91.83 (91.66, 92.00) 82.50 (82.18, 82.83) 82.56 (82.37, 82.75) 40.51 (40.05, 40.98) 52.07 (51.85, 52.29) 21.52 (21.42, 21.63) 

Texas 82.34 (81.98, 82.70) 90.10 (89.90, 90.29) 81.70 (81.41, 82.00) 85.91 (85.73, 86.10) 37.46 (37.02, 37.89) 50.20 (50.01, 50.38) 22.24 (22.16, 22.31) 
Utah 84.57 (84.41, 84.73) 92.10 (92.00, 92.21) 82.75 (82.56, 82.94) 82.93 (82.81, 83.05) 43.37 (43.14, 43.60) 53.56 (53.47, 53.66) 21.74 (21.69, 21.80) 

Vermont 83.80 (83.52, 84.07) 92.38 (92.24, 92.52) 81.86 (81.53, 82.19) 81.69 (81.53, 81.84) 43.98 (43.68, 44.29) 54.20 (54.10, 54.30) 21.41 (21.32, 21.50) 

Virginia 81.73 (81.41, 82.06) 91.25 (91.10, 91.41) 82.17 (81.91, 82.43) 83.50 (83.34, 83.67) 40.24 (39.85, 40.63) 51.47 (51.29, 51.64) 21.70 (21.63, 21.78) 
Washington 83.76 (83.57, 83.96) 91.47 (91.35, 91.58) 82.00 (81.79, 82.21) 83.47 (83.34, 83.61) 43.33 (43.07, 43.59) 52.77 (52.66, 52.88) 21.98 (21.92, 22.04) 

West Virginia 83.72 (83.47, 83.97) 92.43 (92.31, 92.56) 82.20 (81.91, 82.49) 81.63 (81.50, 81.77) 43.54 (43.26, 43.82) 54.02 (53.91, 54.13) 21.44 (21.35, 21.52) 

Wisconsin 82.84 (82.46, 83.22) 91.81 (91.63, 91.99) 81.87 (81.52, 82.22) 82.31 (82.12, 82.50) 41.96 (41.51, 42.40) 52.98 (52.78, 53.19) 21.62 (21.53, 21.72) 
Wyoming 84.19 (83.92, 84.47) 92.18 (92.01, 92.35) 82.38 (82.03, 82.72) 82.39 (82.18, 82.61) 43.18 (42.82, 43.53) 53.64 (53.49, 53.79) 21.74 (21.65, 21.84) 

BMI, body mass index; BRFSS, the Behavioral Risk Factor Surveillance System; CVH, cardiovascular health; CI, confidence interval. 
* Age- and race-adjusted and weighted prevalence with 95% CI. 
 
 



Figure S1. Inclusion and exclusion criteria of study population. 

 

 
 
 
 
 
 
 
 
 
 
 



Figure S2. Geographic and temporal variations in age- and race-adjusted and weighted prevalence of ideal cardiovascular health (CVH) 

among women of childbearing age, BRFSS 2011-2019 (n=269,564). 

 
 
 

 
 
 
 



Figure S3. Geographic and temporal variations in age- and race-adjusted and weighted cardiovascular health (CVH) score among women of 

childbearing age, BRFSS 2011-2019 (n=269,564). 

 
 
 
 

 
 
 
 



Figure S4. Geographic variations in prevalence of ideal status on each cardiovascular health (CVH) metric among women of childbearing 

age, BRFSS 2011-2019 (n=269,564). 

 
 
 

 
 


