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Abstract

Cardiovascular disease is a primary contributor to premature death among people with serious 

mental illness (SMI). This study used baseline data (N=314) from an effectiveness trial testing a 

healthy lifestyle intervention for racial/ethnically diverse participants with overweight/obesity and 

SMI living in supportive housing. We examined the prevalence and correlates of a modified 

version of the American Heart Association (AHA) metric of ideal cardiovascular health (ICVH). 

Five AHA ICVH metrics (smoking, body mass index, diet, physical activity, and blood pressure) 

were used to create a composite ICVH score. The mean ICVH score was 3.15 (range 0 – 8). 

Multivariate analysis indicated that higher ICVH scores were associated with lifetime cancer 

diagnosis and better cardiorespiratory fitness. Lower scores were associated with female gender, 

racial/ethnic minority status, and antipsychotic use suggesting that these subgroups may benefit 

from targeted screening and interventions to improve cardiovascular health in people with SMI.
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Cardiovascular disease (CVD) is a leading cause of morbidity and mortality in the United 

States and globally.1 Serious mental illness (SMI; e.g., schizophrenia, bipolar disorder) 
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increases the risk of death from CVD by as much as 84%.2 People with SMI have a higher 

prevalence of CVD risk factors3 and mortality rates two to three times higher than the 

general population.4–7

In 2010, the American Heart Association (AHA) developed the concept of ideal 

cardiovascular health (ICVH),8 a summative measure based on seven metrics that include 

four health behaviors (smoking, body mass index [BMI, kg/m2], diet, and physical activity 

[PA]) and three health indicators (cholesterol level, fasting glucose level, and blood pressure 

[BP]). Each metric is categorized into poor, intermediate, or ideal levels and assigned a score 

of 0, 1, or 2, respectively.8,9 The points from each metric are summed to create a composite 

ICVH score where higher scores indicate better CVH. In contrast to the Framingham Risk 

Functions which estimate risk of developing CVD, ICVH does not focus on predicting risk, 

but rather on bringing a positive approach to prevention by focusing on health promotion. 

The ICVH metrics provide lifestyle goals and targets for clinicians to recommend and 

patients to achieve.9 For instance, one study integrated the ICVH metric into an electronic 

health record (EHR) as an assessment and intervention tool that providers could use with 

patients to monitor patients’ cardiovascular health and help improve communication and 

shared decision making around CVH.10

There have been numerous studies of ICVH in the general population and it is established 

that each ICVH metric is independently associated with overall CVH.1 Meeting a higher 

number of ICVH metrics is associated with lower risk for cancer, stroke, dementia, all-

cause, and CVD mortality, as well as a lower prevalence of depression, cognitive 

impairment, and higher self-rated health and quality of life.11–15 Achieving ICVH is rare in 

the U.S. population. Only 13% of the US population meets ideal levels on five metrics, 5% 

meet ideal levels on six metrics, and virtually none meet ideal levels across all seven metrics.
1 Among adults in the general population, the metric with the highest proportion of people 

meeting ideal status is smoking (78.8%); the metric with the lowest proportion of people 

meeting ideal status is diet (< 1%).1 Mirroring racial/ethnic disparities in CVD prevalence, 

risk behaviors, and risk factors,16–18 ICVH also varies by race/ethnicity in the U.S. The 

prevalence of having ideal levels on four or more metrics is most common for Asians (48%), 

followed by non-Hispanic Whites (38%), Hispanics (34%), Blacks (30%), and other races 

(24%).1

While ICVH has been studied in the general population,1,15 there is a dearth of studies 

examining the prevalence and correlates of ICVH among SMI populations, even though 

people with SMI consistently have elevated levels of CVD risk behaviors19–23 and risk 

factors.24 There is mixed evidence regarding racial/ethnic disparities in CVD risk factors 

among people with SMI. Some studies report no differences between Black and White 

people with SMI in most CVD risk factors, except for blood pressure,3 while other studies of 

SMI populations report higher risk for obesity in non-Hispanic Blacks and Hispanics 

compared with non-Hispanic Whites.25 We know of only one study (from Spain) that 

examined ICVH in 142 patients with SMI.26 They found three-quarters of their sample had 

suboptimal ICVH scores; most had ideal physical activity levels (84%), whereas less than 

half had ideal BMI (16.9%), diet (10.4%), and smoking (47.9%) status.
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Our study aimed to examine the prevalence of five ICVH metrics in a racially/ethnically 

diverse sample of people with SMI in supportive housing, and identify demographic, mental 

health, and physical health correlates of an adapted ICVH composite metric. Because our 

study used baseline data from an effectiveness trial testing a healthy lifestyle intervention for 

people with SMI and overweight/obesity, all participants had a BMI≥25 placing this sample 

at higher risk for poorer ICVH. Studying ICVH among this population of people with SMI 

living in the community is important since up to half of people with SMI have obesity27 and 

it will help fill the gap in what is known about CVH in racial and ethnic minorities with 

SMI. Examining ICVH will also provide an opportunity to improve the health of this 

population by informing future interventions and providing a composite metric, which 

includes modifiable risk factors (e.g., diet, physical activity) to track progress in improving 

CVH. Minor improvements in CVH can produce substantial reductions in CVD risk and 

death, and improvements in diet and physical activity levels are likely to yield some of the 

greatest benefits to CVH due to the substantial influence of these metrics on other CVH 

factors.15 There are no other studies to our knowledge examining the concept of ICVH in a 

racially/ethnically diverse sample of people with SMI in the U.S.

Methods

Overview and study design.

Our study used baseline data from a hybrid type 1 trial testing the effectiveness and 

examining the implementation of a peer-led group lifestyle balance (PGLB) program, a 

healthy lifestyle intervention, for participants with SMI in three supportive housing agencies.
28 This trial is registered in clinicaltrials.gov (NCT02175641) and a detailed description of 

the study can be found in the PGLB study protocol.28 Briefly, participants were recruited 

through fliers, word-of-mouth, and staff referrals between 2015 and 2018. Research 

assistants conducted face-to-face interviews with interested participants to assess eligibility. 

Eligibility criteria included a chart diagnosis of a SMI, BMI of ≥ 25, 18 years of age or 

older, and the ability to provide informed consent and to obtain medical clearance. The 

sample for the current study includes all 314 participants who enrolled in the PGLB trial. 

The institutional review boards at both Columbia University and the Philadelphia 

Department of Health approved all study procedures.

Measures.

Ideal CVH metric.—Our ICVH metrics consisted of four health behaviors (smoking, BMI, 

PA, and diet) and one health indicator (BP). The other two health indicators commonly used 

in the ICVH composite metric (cholesterol level, fasting glucose level) were not collected in 

the present study. Our measures for the five ICVH metrics included in this study closely 

correspond to the AHA recommendations, although, similar to other studies of ICVH,29–31 

we adapted definitions for smoking and healthy diet components based on available data. 

Our ICVH metric definitions are described in Table 1. Each individual ICVH metric was 

scored as poor (0), intermediate (1), or ideal (2). Smoking status was self-reported. 

Participants who were not currently smoking were assigned an intermediate smoking status 

rather than ideal since the AHA definition of ideal requires that people do not smoke for 

more than one year and the PGLB study did not collect data on when former smokers quit. 
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Research assistants measured participants’ weight using a digital scale, and height using an 

anthropometric tape. Body mass index (kg/m2) was calculated from the participants’ height 

and weight. Since participants were required to have a BMI ≥25 in the PGLB trial, no 

participants had ideal BMI status. Physical activity (PA) was assessed by the International 

Physical Activity Questionnaire-Short Form (IPAQ), a self-report measure that captures 

participants’ levels of PA.32 Fruit, vegetable, and fiber intake were measured using the Block 

fruit, vegetable, and dietary fat screeners.33 Sugar-sweetened beverage (SSB) intake was 

measured using questions from the 2013 Centers for Disease Control and Prevention 

Behavioral Risk Factors Surveillance System Questionnaire (BRFSS).34 Blood pressure 

(BP) was assessed on the right arm of participants after they rested quietly in a seated 

position for at least five minutes; the mean of two measurements was used for analysis. 

Based in part on the scoring system proposed by the developers of the ICVH construct,9,35 

scores from each ICVH metric were summed to create a composite ICVH score that ranged 

from 0 to 8, with higher scores indicating better CVH. Since our study had five of the seven 

AHA metrics, we did not categorize the composite score into ideal, intermediate, and poor, 

but rather used the total score as our dependent variable.

Correlates.

Our selection of correlates was informed by findings from systematic literature reviews 

examining ICVH in the general population and studies examining correlates of CVD in 

people with SMI.1–3,15,25,26 All measures came from the baseline structured interview 

following the trial’s measurement protocol.28 Demographic correlates were self-reported 

age, years of education, gender, racial/ethnic minority status, and employment status. Mental 

health correlates included self-reported lifetime physician-confirmed SMI diagnosis, 

including depression, schizophrenia/schizoaffective disorder, bipolar disorder, and substance 

abuse/dependence. Antipsychotic medication use was stratified into three categories: not 

taking an antipsychotic at the time of the baseline interview, taking only a first-generation 

antipsychotic (e.g., haloperidol, perphenazine), and taking a second generation (e.g., 

risperidone, quetiapine) or both second and first-generation antipsychotic. Health correlates 

included self-reported lifetime physician-confirmed diagnosis of high cholesterol, diabetes, 

CVD, and cancer. Consistent with other published studies,36,37 our CVD variable was 

defined as anyone who had a self-reported physician-confirmed diagnosis of coronary heart 

disease, stroke, arteriosclerosis, heart attack, or congestive heart failure. Number of health 

conditions was created by summing all medical conditions discussed above. 

Cardiorespiratory fitness (CRF; i.e., “the ability of the circulatory and respiratory systems to 

supply oxygen to working muscles during sustained physical activity” [p. 132]38) was 

assessed with the six-minute walking test (6MWT). The 6MWT measured the distance 

participants walked (in meters) at a normal pace along a flat and straight course for six 

minutes.28 Scores from the multidimensional internal health locus of control scale were also 

included.39

Data analysis.

All analyses were performed in Stata 16.0 (StataCorp LP, College Station, TX, USA). We 

described our overall sample based on demographic, health, and ICVH characteristics. 

Bivariate analysis was used to explore the relationships between our correlates and each 
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ICVH metric and the composite ICVH score. Continuous variables were compared using t-

tests, Pearson correlation, or corresponding nonparametric tests based on distributional 

properties. Categorical variables were compared using chi-square or Fisher exact test. 

Hierarchal regression analysis was used to examine the associations of sample correlates 

with the total ICVH score. Correlates that were significant (p < .05) with any ICVH metric 

in the bivariate analysis were included in the multivariate model. A three-stage hierarchal 

multiple regression was conducted with the ICVH composite score as the dependent 

variable. The demographic block was entered at stage one, mental health block at stage two, 

and the physical health block at stage three. Changes in R2 were evaluated to test the 

contribution and significance of each block to the final model. Multiple linear regression 

assumptions of normality were assessed to confirm no violations of normality. The Breusch-

Pagan and Cook-Weisberg tests found no problems with heteroskedasticity. We examined 

the variance inflation factor (VIF) for all independent variables; no variables had a VIF 

greater than 2, indicating no multicollinearity issues.40 Outliers and influential data were 

identified using Cook’s distance with the technical cutoff of 4/n. Seventeen outliers with 

values exceeding the cutoff were detected. Sensitivity analysis was conducted by excluding 

these 17 outliers from our models. There were no differences in model results, so the results 

for the full sample were reported. The final model had 7% missing data due to listwise 

deletion procedures.

Results

Participant characteristics.

Participant characteristics are presented in Table 2. The mean participant age was 48.65 

years and average years of education was 11.91. More than half were male (57.32%) and 

most were members of racial/ethnic minority groups (81.21%), particularly non-Hispanic 

Blacks (57.64%). The most commonly reported lifetime mental health diagnoses were 

depression (75.16%), schizophrenia/schizoaffective disorder (56.69%), and bipolar disorder 

(46.50%). Approximately one-third (38.54%) of participants reported a lifetime substance 

use/dependence problem. The majority (62.74%) of participants were taking an 

antipsychotic: second-generation or combination of first- and second-generation (50%), 

first-generation only (12.74%). Participants’ lifetime physical health diagnoses were high 

cholesterol (36.31%), diabetes (32.48%), CVD (17.20%), and cancer (4.46%). Participants 

walked an average of 318.42 meters during the 6MWT.

Ideal CVH characteristics.

Table 2 also displays ICVH characteristics. More than half of participants were current 

smokers (62.74%) and had obesity (64.01%). Most participants had poor (35.99%) or 

intermediate (26.43%) PA status. The majority of participants were categorized as having 

intermediate (49.04%) or poor (48.73%) dietary health and had either intermediate (38.39%) 

or poor (38.06%) BP status. On average, participants received 3.15 out of 8 possible points 

on the total ICVH score.
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Bivariate analyses of ICVH correlates.

We examined the relationship between each ICVH metric and our correlates (Table 3). 

Being a current smoker was associated with older age (p= .048), less years of education 

(p< .001), female gender (p= .015), and lifetime substance abuse/dependence (p= .001).

Poor BMI status (obese) was associated with being a member of a racial/ethnic minority 

group (p= .021), high cholesterol (p= .010), lifetime diagnosis of diabetes (p= .008), and 

worse CRF (p< .001). There was a significant association between BMI status and lifetime 

cancer diagnosis (p= .023). A lower proportion of participants who reported a lifetime 

cancer diagnosis had obesity (35.71%) compared with those without a cancer diagnosis 

(65.55%).

Poor physical activity status was associated with having a lifetime diagnosis of 

schizophrenia (p= .005) and use of antipsychotic medications (p< .001). Ideal PA status was 

associated with having a lifetime diagnosis of depression (p= .025).

There was a significant association between gender and healthy diet status (p= .006) with a 

higher proportion of females than of males having poor diet status. The healthy diet metric 

was also significantly associated with diabetes (p= .024). Participants who reported having 

diabetes tended to have higher rates of intermediate diet status and lower rates of poor diet 

status.

Poor blood pressure status was significantly associated with older age (p= .012) and racial/

ethnic minority status (p= .002). A higher proportion of racial/ethnic minority group 

members had poor blood pressure status compared with non-Hispanic Whites.

The ICVH composite score was significantly associated with gender (p< .001) and racial/

ethnic minority status (p= .018), with females and racial/ethnic minority group members 

having lower mean scores. There was a statistically significant difference in the ICVH scores 

of participants taking a first-generation, second-generation, or no antipsychotic medication 

(p= .006). A Tukey post hoc test revealed that participants taking a first-generation 

antipsychotic had statistically significantly (p = .008) lower ICVH scores than participants 

not taking an antipsychotic. There was no statistically significant difference between 

participants who took second-generation versus only first-generation antipsychotics, or 

between participants taking second-generation antipsychotics and those not taking 

antipsychotics.

Multivariate analysis.

A three-stage hierarchal regression (Table 4) was conducted with the ICVH score as the 

dependent variable. In the first model, the demographic block contributed significantly to the 

regression model, (F (4, 298) = 5.737, p< .001) and explained 7.2% of the variance in ICVH 

scores. Racial/ethnic minority status and gender were the only demographic indicators 

independently associated with ICVH. The mental health block explained an additional 3.5% 

of ICVH score variance. The change in R2 was significant (F (9, 289) = 3.833, p< .001). 

Gender and racial/ethnic minority status remained independent predictors as well as the use 

of antipsychotic medications. The addition of the physical health block explained an 

Hawes et al. Page 6

J Health Care Poor Underserved. Author manuscript; available in PMC 2021 January 09.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



additional 4.2% of the variance in ICVH scores. The change in R2 was significant (F (13, 

278) = 3.731, p< .001). In this final model, the following factors where significantly related 

to total ICVH: gender, racial/ethnic minority status, first- and second-generation 

antipsychotic use, cancer diagnosis, and CRF. Being female was associated with a 0.55 

lower ICVH score (p = .002) and minority status was associated with a 0.63 decrease in 

ICVH scores (p = .006). Taking only a first-generation antipsychotic was associated with a 

0.89 decrease in ICVH scores and taking a second-generation antipsychotic was associated 

with a 0.51 decrease in ICVH scores, compared with not using antipsychotics. Having a 

lifetime cancer diagnosis was associated with a 1.05 increase in ICVH scores. For every 50 

additional meters walked during the 6MWT participants’ ICVH scores increased by 0.12. 

The final model accounted for 14.86% of the variance in ICVH scores.

Discussion

This is the first study that we are aware examining ICVH in a racially/ethnically diverse 

sample of individuals with SMI in the U.S. The low proportion of participants meeting ideal 

status on each ICVH metric and the low overall ICVH score is troublesome yet consistent 

with the fact that CVD risk behaviors (e.g., smoking, obesity, unhealthy diet) and risk factors 

(e.g., hypertension) are all significantly elevated in people with SMI.19–24 Multivariate 

analysis indicated that higher ICVH scores were associated with lifetime cancer diagnosis 

and better cardiorespiratory fitness. Lower scores were associated with female gender, 

racial/ethnic minority status, and antipsychotic use suggesting that these subgroups may 

benefit from targeted screening and interventions to improve cardiovascular health in people 

with SMI.

Our finding that females had lower ICVH scores than men was unexpected since this has not 

been observed in prior studies in the general population1 or in people with SMI.26 However, 

there is evidence from prior studies of cardiac risk estimates in people with schizophrenia 

indicating that females have higher cardiac risk than males.41 This gender disparity in ICVH 

scores should be explored further in other SMI populations. Differences in ICVH scores 

among male and females in our study may be explained by the higher prevalence of current 

smokers and poor dietary health status among females in our sample. The fact that females 

in our sample had a higher prevalence of smoking than males suggest that societal-level 

protective effects seen in the general population may not extend to populations with SMI.42 

This finding and the overall high prevalence of smoking in our sample (62%) highlights the 

need for smoking cessation interventions to be offered to all people with SMI. To 

accomplish this, more community mental health centers will need to begin offering smoking 

cessation services since many of these providers still do not include cessation treatment in 

their array of services.43

While lower ICVH scores among females were also driven by a higher prevalence of poor 

dietary status compared to males, overall only 2.23% of all participants met criteria for ideal 

dietary status. This is lower than the 10.4% found in another study of ICVH in people with 

SMI,26 but consistent with findings from a systematic review showing eight of 15 U.S. 

general population studies reported ideal diet prevalence of 1% or less and the remaining 

studies reported prevalence of 10% or less.15 Low ideal diet prevalence in our study may be 
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partially explained by the fact that participants lived in supportive housing, had incomes 

below the poverty line, and the majority (90%) received Supplemental Nutrition Assistance 

Program (SNAP) benefits.44,45 Supportive housing is more likely to be located in 

neighborhoods with limited access to fresh fruits and vegetables.46 Further, living below the 

poverty line and receiving SNAP benefits may decrease access to resources that facilitate 

engagement in healthy dietary habits in people with SMI.46,47 The low prevalence of ideal 

diet in our sample is a matter for concern since dietary behaviors directly affect CVH15 and 

suggests that diet as well as access to healthful foods may be important intervention targets 

to improve the health of people with SMI.

The fact that members of racial/ethnic minority groups in our sample had significantly lower 

ICVH scores than non-Hispanic Whites is consistent with studies of the general 

population1,51 that find similar racial/ethnic disparities in ICVH scores. However, few 

studies have examined these health disparities in ICVH in racial and ethnic minorities with 

SMI, particularly among people living in community settings.25 The differences in ICVH 

scores between non-Hispanic Whites and racial/ethnic minorities in our sample may be 

driven by the higher prevalence of obesity and poor BP among our minority participants, 

who were mostly non-Hispanic Black. Previous studies have reported similar disparities in 

obesity and poor BP among Blacks with SMI compared with non-Hispanic Whites with 

SMI.3,25 Our findings support the need for developing interventions to focus on improving 

ICVH in members of racial/ethnic minority groups with SMI, particularly those that address 

issues of obesity and high BP.

In our sample, those taking antipsychotics had lower ICVH scores than participants not 

taking antipsychotics. Further, people taking first-generation antipsychotics had lower ICVH 

scores than those taking second-generation antipsychotics. It is possible that antipsychotic 

use could be a proxy for illness severity which could affect engagement in unhealthy 

behaviors, thus negatively affecting CVH. It is known that antipsychotics induce weight 

gain48 thus influencing participants’ ICVH scores, but in our study all participants had a 

BMI ≥ 25, and antipsychotic use was not associated with BMI status. Antipsychotic use is 

also associated with engaging in less PA23 and this was confirmed in our sample as well. 

Sixty percent of participants were taking an antipsychotic, and only 37% of participants in 

our study achieved ideal PA status, which is less than the 50% of people with SMI reported 

to meet physical activity guidelines in two metanalysis.20,23 Lower levels of PA among 

antipsychotic users in our study would have resulted in lower ICVH scores for these 

participants.

Lifetime cancer diagnosis was associated with higher ICVH composite scores. A plausible 

explanation for this finding is that these participants could be connected to medical care due 

to their cancer diagnosis, which could explain their higher ICVH scores. Since cancer was 

reported as a lifetime diagnosis, we could not ascertain when participants had cancer. More 

work in this area is needed to examine the relationship between cancer and ICVH in people 

with SMI.

Our finding that participants with better CRF had higher ICVH scores, even while 

controlling for covariates, is consistent with the findings of Bueno-Antequera.26 Poor CRF is 
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known to be a significant predictor of all-cause mortality49 and is significantly lower in 

people with SMI when compared with the general population.50 Research indicates that 

CRF can be improved with increases in PA50 and there are interventions, such as In Shape,51 

that have shown promise in improving PA and CRF in people with SMI. Taken together, 

these findings indicate that future interventions should target improvements in CRF among 

people with SMI.

Limitations.

The modified ICVH metric used in this study was missing two ICVH health factors 

(cholesterol level, fasting glucose level) recommended by the AHA. Future studies in people 

with SMI should include all ICVH indicators. Despite this limitation, studying the four 

behavioral metrics and one health indicator metric available in this study provides an 

important contribution to the literature. According to the 2019 AHA statistical update report, 

each ICVH metric is independently associated with overall CVH,1 and diet and PA, 

examined in this study, are the two metrics likely to yield the greatest improvements in CVH 

due to their influence on other ICVH metrics.15 The clinical difference between individuals 

categorized as having ideal, intermediate, or poor CVH may be small and this increases the 

risk of misclassification which could be further exacerbated by self-report data. Self-report 

measures were used to evaluate levels of PA, diet, smoking, and many of our correlates; 

these measures tend to over- or under-estimate the prevalence of variables and are subject to 

recall-bias.52,53 While self-report measures are imperfect, they are commonly used in large 

community studies due to their feasibility and are used extensively in population-based 

studies for examination and surveillance of health. Future studies should try to use objective 

measures to reduce these biases and generate more precise estimates of ICVH and of the 

relationships between ICVH and correlates. The AHA categorizes individuals as having 

ideal smoking status if they never smoked or if they quit for greater than one year.8 

Nonsmokers in our study could not be categorized as ideal since the original study did not 

collect data on when participants quit smoking. Our data were drawn from a sample of 

participants living in three supportive housing agencies participating in an effectiveness trial, 

which limits the generalizability of our findings to this service setting. However, supportive 

housing is an important service setting for people with SMI since it provides (along with 

community housing) physical health, mental health, and social services. Since the majority 

of our racial/ethnic minority population was non-Hispanic Black and Hispanic, we analyzed 

racial/ethnic minorities in aggregate. Given the heterogeneity of racial/ethnic minorities, 

studies are needed that disaggregate racial and ethnic group data and carefully examine 

within and between group differences to develop a more nuanced understanding of ICVH in 

these diverse populations. The participants in this study all had a BMI ≥ 25, which limits 

generalizability, although given that up to 55%27 of people with SMI have obesity, this is an 

important subpopulation that should be closely examined. Our correlates focused on 

individual-level factors. Future studies should examine multilevel factors to understand 

better the macro-level forces (e.g., built environment) that influence the CVH of people with 

SMI. For instance, future studies should examine how access to healthful foods and 

opportunities for physical activity affect ICVH. Lastly, our cross-sectional analysis 

prevented us from making casual inferences. Longitudinal studies are needed to examine the 

pathways that influence ICVH in people with SMI.
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Conclusion.

In our sample of people with SMI in supportive housing, females, racial and ethnic 

minorities, and those taking antipsychotic medications have lower ICVH scores, indicating 

that these may be important subgroups that could benefit from targeted screening and health 

interventions. Our finding that members of racial/ethnic minority groups fared worse than 

non-Hispanic Whites adds to the limited knowledge of CVH in minority group members 

with SMI. Moreover, the association between CRF and ICVH scores in our sample 

highlights the importance of increasing PA and reducing sedentary behavior in people with 

SMI since both are modifiable risk factors that can improve CVH.

In order to promote health, given the strong evidence that each of the ICVH metrics is 

associated with overall CVH, it is important that clinicians begin making routine the 

assessment of each of the ICVH metrics. As has been done in the general population,10 

community mental health centers could use the ICVH metrics to create EHR tools to assess 

and intervene on overall CVH. Routinely assessing the ICVH metrics will allow for work to 

be done that evaluates the association of ICVH with a multitude of factors that affect the 

health and quality of life of people with SMI. Our study demonstrates how the ICVH metric 

can be a useful tool to understand the CVH of people with SMI. As national and global 

efforts to improve the physical health of people with SMI continue to grow, ICVH can be 

used as an important population-based metric to track the progress of these efforts and help 

identify areas to improve the CVH of people with SMI.
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Table 1.

Ideal Cardiovascular Health (ICVH) Metrics and Definitions

ICVH Metrics Definitions

Smoking • Poor: Current smoker

• Intermediate: Not a current smoker

Body mass index • Poor: ≥30 kg/m2

• Intermediate: 25–29.9 kg/m2

Physical activity • Poor: No min/wk of mod or vig

• Intermediate: 1–149 min/wk mod, 1–74 min/wk vig, or 1–149 min/wk mod + vig

• Ideal: ≥150 min/wk mod, or ≥75 min/wk vig, or ≥150 min mod + vig

Healthy Diet Score • Poor: 0 components

• Intermediate: 1–2 components

• Ideal: 3 components

Blood Pressure • Poor: Systolic ≥ 140 mm Hg or diastolic ≥ 90 mm Hg

• Intermediate: Systolic 120 – 139 mm Hg / diastolic 80–89 mm Hg

• Ideal: Systolic < 120 mm Hg / diastolic < 80 mm Hg

Note: Ideal=2 Points; Intermediate=1 Point; Poor =0 Points.

Min = minutes; wk = week; Mod = moderate physical activity; Vig = vigorous physical activity.

To define a healthy diet, we included three of the five American Heart Association (AHA) dietary components. Healthy diet score components 
included the following: ≥ 4.5 cups of fruits and vegetables per day; ≥25 grams of fiber per day; ≤ 36 oz of sugary sweetened beverages per week. 
Healthy diet status was categorized based on number of dietary components met: ideal (3 components), intermediate (1–2 components), poor (0 
components).
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Table 2.

Baseline demographic and clinical characteristics of all participants enrolled (N = 314)
a

N % Mean SD

Demographics

Age at baseline 313 48.65 11.56

Total years of education 310 11.91 2.48

Gender

 Male 180 57.32

 Female 133 42.36

 Other
b 1 0.32

Race/ethnicity

 Racial/ethnic minority 255 81.21

 Non-Hispanic Black 181 57.64

 Non-Hispanic White 57 18.15

 Hispanic 39 12.42

 Non-Hispanic Other 35 11.15

Current employment status

 Unemployed 281 89.49

 Employed 32 10.19

Mental Health

Lifetime self-reported physician- confirmed diagnosis of psychiatric disorders
c

 Depression 236 75.16

 Schizophrenia / Schizoaffective disorder 178 56.69

 Bipolar disorder 146 46.50

 Substance abuse / dependence 121 38.54

Antipsychotic medication
d

 Not taking an antipsychotic 117 37.26

 1st Generation 40 12.74

 2nd Generation or combination of 2nd and 1st Generation 157 50.00

Physical Health

Lifetime self-reported physician-confirmed diagnosis of chronic medical conditions
c

 High cholesterol 114 36.31

 Diabetes 102 32.48

 Cardiovascular disease
e 54 17.20

 Cancer 14 4.46

Number of physical health conditions 314 3.66 2.41

Cardiorespiratory fitness

 6-minute walk-test (meters) 313 318.42 96.87

Health Agency

Internal health locus of control
f 314 28.68 4.77
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N % Mean SD

Ideal Cardiovascular Health (ICVH) Metrics

Smoking status

 Intermediate (Not currently smoking) 117 37.26

 Poor (Current smoker) 197 62.74

BMI
g
 status, kg/m2

 Intermediate (25 – 29.9 kg/m2) 113 35.99

 Poor (≥30 kg/m2) 201 64.01

Physical activity status
h

 Ideal (≥150 min/wk of moderate or 75min/wk vigorous; or combination of 150 or greater) 118 37.58

 Intermediate (1 to 149 min/wk or −74 min/wk vigorous, or combination of −149 min/wk) 83 26.43

 Poor (0 min/wk) 113 35.99

Healthy diet status

 Ideal (3 components) 7 2.23

 Intermediate (1 to 2 components) 154 49.04

 Poor (0 components) 153 48.73

Blood pressure status

 Ideal (SBP<120/DBP<80 mm Hg) 73 23.55

 Intermediate (SBP 120– 139/DBP 80–89 mm Hg) 119 38.39

 Poor (SBP ≥140 or DBP ≥90 mm Hg) 118 38.06

Total score (0 – 8)
i 310 3.15 1.49

a
Percentages of participant characteristics do not always add up to 100% due to missing data for some variables.

b
Other sex category was excluded from all other analyses due to small sample size.

c
Lifetime self-reported physician-confirmed diagnosis of psychiatric disorders and chronic medical conditions were not mutually exclusive as 

participants could have more than one condition, therefore percentages add up to greater than 100.

d
1st generation includes participants taking only first generation/typical antipsychotics; 2nd generation includes participants taking only second 

generation/atypical antipsychotics and those taking both a first- and second-generation antipsychotic.

e
Cardiovascular disease was defined as anyone who had a self-reported physician-confirmed diagnosis of coronary artery disease, stroke, 

arteriosclerosis, heart attack, or congestive heart failure.

f
Internal health locus of control score ranges from 6 to 36, with higher numbers indicating stronger belief in internal health locus of control.

g
Body mass index.

h
The International Physical Activity Questionnaire-Short Form (IPAQ) was used to measure physical activity.

i
Scores from each ICVH metric were summed to create a composite ICVH score that ranges from 0 to 8, with higher scores indicating better 

cardiovascular health. ICVH total scores were computed for 310 out of 314 participants because four participants were missing blood pressure 
status.
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Table 4

Regression analysis of ideal cardiovascular health score

Model 1 Model 2 Model 3

Coef.
a SE P Coef.

a SE P Coef.
a SE P

Demographics

Age at baseline −0.14 0.07 0.067 −0.13 0.07 0.074 −0.11 0.08 0.1766

Years of education 0.03 0.03 0.141 0.05 0.04 0.182 0.06 0.04 0.097

Female (Ref: Male) −0.61 0.17 P<0.001 −0.60 0.17 P<0.001 −0.55 0.17 0.002

Racial/ethnic minority (Ref: Non-Hispanic white) −0.52 0.22 0.017 −0.54 0.22 0.014 −0.63 0.23 0.006

Mental Health

Depression (Ref: No) 0.26 0.21 0.219 0.30 0.22 0.163

Schizophrenia/Schizoaffective Disorder (Ref: No) 0.11 0.19 0.571 0.17 0.19 0.390

Substance Abuse or Dependence (Ref: No) −0.20 0.18 0.270 −0.30 0.18 0.090

1st Generation Antipsychotic (Ref: No) −0.76 0.31 0.014 −0.89 0.31 0.004

2nd Generation Antipsychotic (Ref: No)
b −0.42 0.20 0.033 −0.51 0.20 0.011

Physical Health

High Cholesterol (Ref: No) −0.09 0.19 0.622

Diabetes (Ref: No) 0.15 0.21 0.473

Cancer (Ref: No) 1.05 0.45 0.019

CRF (6MWT, 50m increase)
c 0.12 0.04 0.009

Analytic N 303 299 292

R2 0.072 0.107 0.149

R2 change 0.035* 0.042*

F Statistic 5.74** 3.83** 3.73**

a
Notes: Calculated using ordinary least squares regression.

b
2nd generation includes participants taking only second generation/atypical antipsychotics and those taking both a first- and second-generation 

antipsychotic.

c
Cardiorespiratory fitness (six-minute walk test).

*
p<0.05;

**
p<0.001
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