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ABSTRACT

Objective To simultaneously examine multiple individual-
level neighbourhood perceptions and psychosocial
characteristics and their relationships with cardiovascular
health (CVH) among blacks.

Design Cross-sectional study.

Setting Subjects were recruited between 2016 and 2018
via convenience sampling.

Participants 385 Black men and women, age 30-70
living in the Atlanta metropolitan area (Georgia, USA).
Primary outcome measure Individual’s CVH was
summarised as a composite score using American Heart
Association’s Life’s Simple 7 (LS7) metrics.

Methods We implemented unsupervised learning (k-
means) and supervised learning (Bayesian Dirichlet
process clustering) to identify clusters based on 11 self-
reported neighbourhood perception and psychosocial
characteristics. We also performed principal component
analysis to summarise neighbourhood perceptions and
psychosocial variables and assess their associations with
LS7 scores.

Results K-means and Bayesian clustering resulted in

4 and 5 clusters, respectively. Based on the posterior
distributions, higher LS7 scores were associated with
better neighbourhood perceptions and psychosocial
characteristics, including neighbourhood safety, social
cohesion, activities with neighbours, environmental
mastery, purpose in life, resilient coping and no
depression. Taken together, the first principal components
of neighbourhood perceptions and psychosocial
characteristics were associated with an increase of 0.07
(95% Cl —0.17 t0 0.31) and 0.31 (95% Cl 0.06 to 0.55)

in LS7 score, respectively, after accounting for age, sex,
household income and education level.

Conclusion Both neighbourhood perception and
psychosocial domains were related to CVH, but individual
psychosocial characteristics appeared to contribute to
CVH most. Approaches that acknowledge the importance
of factors in both domains may prove most beneficial for
enhancing resilience and promoting CVH among black
communities.

Strengths and limitations of this study

» The study focused on risk and resilience heteroge-
neity within blacks, an at-risk population.

» We used multivariate clustering analysis to efficient-
ly investigate 11 neighbourhood perception and psy-
chosocial variables related to cardiovascular health
as opposed to treating them as separate exposures
in previous studies.

» This is a single site study that used convenience
sampling, so the results may not be generalisable to
the target study population.

Despite the remarkable decline in cardio-
vascular disease (CVD) mortality among
all major racial and ethnic groups in the
USA during the past four decades,' black-
white disparities in the rate of decline in
CVD mortality and cardiovascular health
(CVH) remain persistent across different
age groups.”* Compared with other ethnic
groups, blacks have the highest CVD burden
and lowest rate of mortality decline.”® Specifi-
cally, blacks have a higher prevalence of many
CVD risk factors, including obesity, hyperten-
sion, diabetes and dyslipidaemia.”® In addi-
tion to traditional CVD risk factors, other
underlying mechanisms, such as neighbour-
hood characteristics, psychosocial stress, indi-
vidual perspectives, socioeconomic status,
are likely to be responsible for the increased
risk for CVD in Blacks.”"® The aggregation
of these traditional and non-traditional risk
factors, including social determinants, likely
contributes to a higher CVD burden among
Blacks."”

Research on CVD in blacks has focused
almost exclusively on their excess risk for
poor CVH, relative to other racial/ethnic
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groups. However, this ignores the fact that there is consid-
erable heterogeneity within the black population, such
that some black individuals have better CVH profiles than
others. Unfortunately, limited effort has been focused on
examining those factors that might promote ‘resilience’
in this atrisk population. Resilience has been defined as
the ‘ability of living systems to successfully maintain or
return to homoeostasis’ in response to a range of chal-
lenges, including those that are ‘individual, social, soci-
etal or environmental.’'* In the context of CVH research,
black ‘race’ often exposes individuals to a range of multi-
factorial challenges, at multiple levels, that are believed
to drive their excess rates of disease. Similarly, these resil-
ience factors are also likely to be multifactorial, operating
at the level of both individuals and their environmental/
neighbourhood context. There is a growing body of
evidence that individual psychosocial characteristics'™>*
as well as their neighbourhood perceptions® " may be
important determinants of CVH. For instance, studies
have identified an association between less depressive
symptoms and better CVH profiles,'? including smoking®®
and blood pressure control.”’” CVH studies focusing on
other psychosocial health measures in blacks remain
limited. A few studies demonstrated that more opti-
mistic individuals engage in more CVH behaviours,”
and that purpose in life and mastery is associated with
a reduced risk for mortality and CVD events.” * On the
other hand, several studies have investigated the role of
neighbourhood environments in CVH using commu-
nity samples.” " An in-depth investigation of a compre-
hensive set of candidate factors that potentially confer
resilience to poor CVD outcomes in Blacks is essential
to develop recommendations for targeted intervention
strategies to improve their CVH.

One main challenge in population-based and obser-
vational research is to interrogate CVH profiles in the
context of multidimensional (risk and resilient) exposure
factors. The inter-correlated nature of exposure factors
complicates the task to identify their combined effect
on CVH outcomes. In traditional analysis with multiple
exposure factors, data are frequently analysed univari-
ately to determine associations with the outcome.'?#*##
These tests of association ignore the potential correla-
tions among the exposure factors, do not account for
their effects simultaneously, and often have low power
to detect significant effects after multiple testing adjust-
ment. In addition, each exposure factor may only account
for a small proportion of variability in the outcome. To
bypass these issues, clustering and classification tech-
niques in machine learning have become popular given
their ability to handle multiple exposure variables and to
detect otherwise unappreciated grouping patterns.

The Morehouse-Emory Cardiovascular (MECA)
Center for Health Equity study has identified neighbour-
hoods with vastly different rates of premature cardiovas-
cular events among Blacks in the metropolitan Atlanta
area.”! The study recruited a cohort of Black residents
living in Atlanta and found that individuals living in

neighbourhoods with lower cardiovascular event rates
reported better neighbourhood characteristics and more
positive psychosocial characteristics.** This study builds
off of these findings in another Atlanta based sample to
examine the clustered patterns of self-reported neigh-
bourhood perceptions and psychosocial characteristics
and whether the clusters of characteristics are associated
with individual-level CVH profile as measured by Life’s
Simple 7 (LS7) score.*” Identifying patterns or clusters of
important individual-level factors that correspond to high
LS7 scores may provide a starting point for promoting
CVH among blacks.

METHODS

Patient and public involvement

The development of the research question and outcome
measures were not informed by study participants’ prior-
ities, experience or preferences. The participants were
not involved in the design, recruitment and conduct of
the study. The results will be disseminated to study partic-
ipants through publications and school websites.

Study design and subjects

This is a cross-sectional study design involving secondary
analysis of data from the MECA study." ** A total of 400
adults living in the greater Atlanta region, with the age
range of 30-70, who self-identified as black or African
American were recruited between 2016 and 2018 via
convenience sampling. The subjects were recruited
by flyers, school’s website announcements, or family
and friend’s referrals. The exclusion criteria included
history of CVD (eg, myocardial infarction, congestive
heart failure, cerebrovascular accidents, coronary artery
disease, peripheral arterial disease, atrial fibrillation
and cardiomyopathies), HIV, lupus, cancer, substance
abuse (alcohol or drug), psychiatric illness, pregnant or
lactating females, and inability to participate in increased
physical activity. The exclusion criteria were set up due
to an opportunity to participate in a lifestyle intervention
trial in the original study (ClinicalTrials.gov Identifier:
NCT03308812). Once enrolled, each study participant
visited the research laboratory for physical examination,
blood draw and completing survey questionnaires at
either Emory University or Morehouse School of Medi-
cine (Atlanta, Georgia, USA). Blood pressure and anthro-
pometric measurements were recorded. All blood draws
were performed after 12-hour fasting. In the survey, demo-
graphic information, residential address, medical history
and socioeconomic status (income, education, employ-
ment and marital status) were collected. In addition, data
on diet and exercise as well as preselected potential risk
and resilience factors were obtained (details below). All
study subjects provided written informed consents.

LS7 Scores
The ‘LS7’ concept focuses on primordial prevention with
the goal of improving population’s CVH through changes
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in lifestyle to ultimately lower the disease risk. Given
that examining individual metrics separately is not effi-
cient (due to multiple testing issues) and only provides
marginal information rather than an overall summary
of CVH, the American Heart Association (https://mlc.
heart.org) has created a composite score by assigning
a value to each metric and adding up the scores.**™’
Specifically, an ideal CVH profile involves ideal physical
activity (2150or 75min/week of moderate-intensity or
vigorous-intensity exercise, respectively), total cholesterol
(<200mg/dL), blood pressure (<120/80mm Hg), fasting
glucose (<100mg/dL), body mass index (<25kg/m?),
non-smoking, as well as healthy diet (defined by fruit/
vegetable, whole grain, fish, sugar and salt intake).*
The definitions of ideal, intermediate and poor level for
each metric are provided in online supplemental mate-
rial based on ‘My Life Check’, a health assessment and
improvement tool (https://mlc.heart.org). We assigned
2, 1 and 0 points to ideal, intermediate and poor level,
respectively, for each metric and obtained a LS7 score
ranging between 0 and 14. A higher score indicates better
CVH.

Individual-level, self-reported factors for clustering

A total of 11 variables associated with neighbourhood
perceptions and individual psychosocial characteristics
were considered in the study (see online supplemental
materials). Five neighbourhood perceptions were
assessed, including aesthetic quality, walking environment,
safety, social cohesion and activities with neighbours.”
Six individual psychosocial characteristics included
discrimination (Everyday Discrimination Scale),” opti-
mism (Life Orientation Test-Revised),”*** environmental
mastery (Ryff’s psychological well-being),” *® purpose in
life (Ryff’s psychological well-being),” *° resilient coping
(Conner Davidson Resilience Scale)57 and depressive
symptoms (Beck Depression Inventory II).”® Across all
instruments, the item response rate ranged from 97%
to 100%. Missing items (<3%) were replaced with the
median value of completed items (within each indi-
vidual) to calculate the total summary score for each
questionnaire. To enable straightforward comparisons
across all the variables considered, we reverse-coded the
summary scores for certain scales such that a higher score
always indicates better health or perception across the
11 questionnaires. For example, a higher score in the
Everyday Discrimination Scale or Beck Depression Inven-
tory suggests less frequent experience of discrimination
or less depressive symptoms.

Clustering methods

Instead of investigating one variable at a time or including
all of them in one single regression model, we applied the
following clustering methods to form a number of groups
with different neighbourhood perception and psycho-
social profiles. People within each cluster group have
similar profiles, that is, they are homogeneous in terms
of the 11 variables (summary scores from self-reported

questionnaires). The 11 variables were standardised prior
to analysis.

First, we adopted profile regression based on Bayesian
clustering using a Dirichlet process mixture model, which
is a non-parametric approach linking a response vector
(ie, LS7 score in our study) to covariate data (ie, the 11
neighbourhood perception and psychosocial variables)
through cluster membership.”® This approach consists
of a cluster assignment submodel (that assigns individual
profiles to clusters) and an outcome submodel (that
links clusters to an outcome of interest through regres-
sion modelling). Markov chain Monte Carlo methods
are used to fit both submodels jointly, which allows the
number of clusters to vary between iterations of the
sampler. For each fixed number of clusters, the best
partition according to a dissimilarity matrix is selected. A
final representative cluster is chosen by maximising the
average distance between clusters across these best parti-
tions. The R package PReMiuM was used.”

In addition, we implemented k-means to define and
characterise clusters based on the 11 neighbourhood
perception and psychosocial variables. Specifically,
k-means is a non-parametric partitioning method.”
The algorithm initially randomly selects k centroids and
assigns each data point to its closet centroid by mini-
mising the within-cluster sum of squared distances. Then,
the centroids are calculated as the average of all data
points in a cluster. Data points were then assigned to their
closest centroids again. The algorithm continues until
data points are not reassigned or the maximum number
of iterations is reached. The optimal number of clusters
was determined by plotting cluster number and the corre-
sponding within-cluster sum of squares. As k-means does
not use the information of LS7 score to form clusters, it is
considered as an unsupervised learning approach.

Statistical analysis

Out of the 400 recruited subjects, 395 were successfully
enrolled in the study. Among them, six did not have LS7
scores due to skipping blood draws, and four omitted
at least two questionnaires entirely, which resulted in
an analysis sample size of 385. Continuous variables for
subject characteristics were summarised as means (+SD)
or as median (25th and 75th quartiles) while categor-
ical variables were reported as frequency counts and
proportions (percentages), as appropriate. Once the
clusters were identified by k-means, analysis of variance
was applied to compare LS7 scores among the k-means
clusters followed by Tukey’s honestly significant differ-
ence post hoc tests for pairwise comparisons. Next, linear
regression was used to regress LS7 score on the k-means
clusters with adjustment for age, sex, annual household
income per person, and education level as these are
known to be associated with CVH. Participants identified
their annual household income from eight categories
with various ranges of income (eg, US$10 000-US$15
000, US$15 000-US$20 000). A crude representation of
annual income per person was configured by dividing the
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median of a given income bracket by the household size.
Participants selected their highest education level from
five categories that were later collapsed into three catego-
ries for analysis: college graduate, some college or tech-
nical school and high school graduate or below.

To evaluate the contributions of neighbourhood
perception domain and individual psychosocial domain
to individual’s CVH, separate principal component (PC)
analyses were applied to the five neighbourhood percep-
tion variables and the six psychosocial variables, respec-
tively. We then extracted the first PC (PCI) for each
domain, namely, PC1  and PCI, . A linear regression
was used to assess the association between LS7 score and
PC1  and PCl,  withadjustmentofage, sex, income, and
education (defined above). All statistical analyses were
performed using R V.3.3.1. Two-sided tests were consid-
ered and p<0.05 was deemed statistically significant.

RESULTS

Participant characteristics

Table 1 shows the characteristics of the 385 participants,
with a mean age of 52.7+10.3 years and 60.8% females.
The mean LS7 score was 7.99+2.19. Overall, 176 (46%),
75 (20%) and 85 (22%) reported to have hypertension,
diabetes and dyslipidaemia, respectively. About one-third
(34%) had a college degree, 37% had some college educa-
tion, whereas 28% had a high school degree or below.
Additionally, 47% reported an annual household income
of less than US$25000 with 23% less than US$10000.
The median income per person in the household was
US$12500 (IQR US$5000—US$21 250).

Overall neighbourhood perception and psychosocial health
profile groups associated with LS7 via Bayesian Dirichlet
process clustering

We applied profile regression via Bayesian Dirichlet
process clustering to classify participants based on the 11
variables (summary scores from self-reported question-
naires). Table 1 shows the five identified clusters with the
following sample sizes: 27 (7%), 71 (18%), 129 (34%), 108
(28%) and 50 (13%). Their mean LS7 scores were 4.26,
5.58,7.47,9.44 and 11.64, respectively. Cluster 5 (with the
highest LS7 score) consisted of younger subjects (4-10
years younger on average), less females (50% vs ~60% in
other clusters) and higher income and education levels,
compared with other clusters. Age and sex distributions
in cluster 1 (with the lowest LS7 score) did not appear
to be different from other clusters; however, income and
education levels were appreciably lower.

Figure 1 displays the posterior distributions of the neigh-
bourhood perception and individual psychosocial scores
corresponding to each cluster. Cluster 1 exhibited consis-
tently lower scores compared with other clusters. Cluster
5 exhibited consistently highest scores (except Everyday
Discrimination) across all the clusters. Specifically, scores
in neighbourhood safety, social cohesion, activities with
neighbours, environmental mastery, purpose in life and

resilient coping were substantially higher in cluster 5
compared with the rest according to the 90% credible
intervals. The majority of the subjects (80%) in clusters
2, 3 and 4 demonstrated intermediate scores in both the
neighbourhood perception and psychosocial domains.

Overall neighbourhood perception and psychosocial health
clusters derived from k-means

The optimal number of k-means clusters was 4. Figure 2
shows the mean scores of the 11 variables for each
k-means cluster. Cluster 1 (n=112) exhibited consistently
higher scores, on average, for both the neighbourhood
perception and individual psychosocial health domains.
Cluster 2 (n=41) demonstrated the lowest scores for
variables belonging to the neighbourhood perception
domain. Cluster 3 (n=147) had an intermediate mean
score for each variable in the neighbourhood perception
domain. The scores in the psychosocial health domain,
on the other hand, were almost as high as those in cluster
1. Cluster 4 (n=85) also had an average score for each
variable in the neighbourhood perception domain but
overall exhibited the lowest scores in the individual
psychosocial health domain.

Association between the k-means clusters and LS7

Figure 3 illustrates the distributions of LS7 score among the
4 k-means clusters. The LS7 score was significantly different
across the four clusters (p=0.006), and the Tukey’s post hoc
test indicated a significant difference of 0.91 (95% CI 0.11 to
1.71) in LS7 score between cluster 1 and cluster 4 (p=0.019).
Table 2 shows the estimated difference in LS7 score among
the clusters. The mean LS7 score for cluster 2 and cluster
4 were estimated to be 0.79 (95% CI 0.01 to 1.58) and 0.67
(95% CI 0.05 to 1.29) lower than of cluster 1 after adjusting
for age, sex, income and education. Younger age and having
a college degree were found to be associated with a higher
LS7 score.

Contributions of neighbourhood perceptions and psychosocial
characteristics to LS7

On applying PC analysis, PC1  and PC1,_ explained 56%
and 55% variability of the data, respectively. Table 3 displays
the loadings for PC1 | and PC1, , which suggest that all the
scores contributed to PCI fairly evenly. Table 4 shows the
estimated differences in LS7 score corresponding to 1 SD
increase in PC1 , and PCIL,_,, adjusting for age, sex, educa-
tion and income. When both PC1 | and PC1,  were included
in the same model, PC1,_, but not PCl1  , was significantly
associated with LS7 score. A 1 SD increase in PC1,_, is associ-
ated with an estimated increase of 0.31 (95% CI 0.06 to 0.55)
in LS7 score.

DISCUSSION

We used existing clustering methods to integrate
multiple variables related to neighbourhood percep-
tions and psychosocial characteristics in the anal-
ysis of overall CVH. These approaches allow for the

4

Ko Y-A, et al. BMJ Open 2021;11:041435. doi:10.1136/bmjopen-2020-041435



)
7
[
3]
3]
@
c
[
o

©)

'Xopul ssew Apog ‘||Ng (UONEID0SSY UeaH UBduaWY ‘YHY

oam Jad (Y10g JO UOIBUIqUIOD B J0) 8S10JaXd SNOJOBIA JO UG/ JO 9SI0JaXd O1q0JIa. 81 JopoW 4O UIW G| 1Sed| I+
'sainsesw papodal-4|og,

‘pajussaid aie (ebejussiad) Junod Aousnbauy Jo (s)ienb Jaddn ‘ejiuenb Jamoj) uelpasw {(Qs) uesiy

syjuow g |.< Bupjows
(%2712) 922 (9%0°96) 8Y (9%5°18) 88 (%¥°29) /8 (9%9°09) £F (9%0°2€) O Hnb Jo paxows JensN

(%6°¢2) 26 (%072 I (%81 9L (%6°22) 9¢ (%28 €2 (9%£°69) 91 Jexows jusung

(%1¢e) o8 (%072 + (%€'6) 0L (%0°1€) O (%0°1€) ¢2 (%¥'vv) 2t elweepidiisig

(%2°GY) 9L1 (%08) ¥ (%1°¢2) Se (%5°€9) 69 (%9°72) €5 (9%9°26) S¢ uoisuepedAy

(co1 ‘98) 26 (16 ‘28) 098 (¥6 ‘¥8) 0°88 (001 “28) 26 (5921 ‘s6) YOI (seel ‘5°G6) 801 (Ip/Bw) esoon|b Bunse

(02) Let (S1ekE (81) gzt (61) ect (12) w1 (1) &1 (BH ww) ainssaid poolq o1joishs

(%S°¢ee) 62+ (%071 L (%6'92) 62 (%¥'9€) Lt (%S9Y) €€ (% L'8p) €1 swiog

LAnanoe [eoisAyd

Ko Y-A, et al. BMJ Open 2021;11:041435. doi:10.1136/bmjopen-2020-041435

(%0v€) LEL (%0vY) 22 (%0°28) OF (%8°19) LY (9%0°8¢) 22 (%2°€) L sa1bep 860D
(%¢£'82) 601 (9%0°02) O} (%6°S2) 82 (%2'82) L€ (9%8°92) 61 (9%9°59) S Japun pue jooyos ybiH
(uosiad
(0sz 12 ‘0005) 005 2+$  (0S2 k2 ‘00G2) 00 ¥1$  (0GZ L2 ‘S29%) 0SL 1§ (00S 22 ‘000S) 006 LI$  (S2) €2 ‘G29S) 00S Z+$ (52£6 ‘96£2) 0005$ Jad dsn) swodul [enuuy
(e01) 2'2s (kg eor (#"01) 805 (Se°6) L'¥S (00°8) 195 (r8'8) 8°€S (sseak) eby
(sge=u) (og=u) (s01=u) (621=u) (12=u) (L2g=u)
n G J21sn|o ¥ J218n|9 € Ja1sn|o Z Jasnjp 1L Ja1sn|o




AQ WE Safety Cohesion Activities

2145 123245 12245 1232 5 2145
Cluster Cluster Cluster Cluster Cluster

Figure 1

Discrimina

2345 1213 5 123 123245 123 23
Cluster Cluster Cluster Cluster Cluster Cluster

Mastery

Purpose Optimism Coping Depressive

Siioiiiid Do Do
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intervals cover 0. Activities, activities with neighbours; AQ, aesthetic quality; Coping, resilient coping; Discriminat, everyday
discrimination; LS7, Life’s Simple 7; Purpose, purpose in life; WE, walking environment.

identification of underlying grouping and the devel-
opment of potential research hypotheses. Additionally,
we performed PC analysis to summarise neighbour-
hood perception and individual psychosocial health
variables by retaining the first PC for each domain.
Overall, the results indicate that both domains are
related to CVH among Blacks. Specifically, higher LS7
scores were observed among those with better neigh-
bourhood perceptions and psychosocial profiles,
including neighbourhood safety, social cohesion,
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Figure 2 Means of 11 standardised neighbourhood

perception and psychosocial for the four clusters resulting
from k-means.

Psychosocial Factors

activities with neighbours, environmental mastery,
purpose in life, resilient coping and no depression.
The Bayesian Dirichlet process clustering produced the
posterior distributions of the neighbourhood perception and
psychosocial variables for the five identified, representative
clusters linking to LS7 scores. This approach allows users to
perform a comprehensive examination of the 11 variables,
to evaluate the likelihood of each factor’s contribution to
high or low LS7 scores, and to compare the similarity and
dissimilarity measures among the clusters. All the scores,
except everyday discrimination, show a consistent increasing
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Figure 3 Distributions of Life’s Simple 7 (LS7) scores of the

4 k-means clusters. The numbers in Clusters 1-4 are n=112,

41, 147 and 85, respectively.
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Table 2 Estimated difference in LS7 score among clusters
defined by k-means with adjustment of age, sex, education
and income

Estimated difference in

LS7 (95% Cl) P value

Cluster 2 vs 1 -0.79 (-1.58 to -0.01) 0.047
Cluster 3 vs 1 -0.13 (-0.66 to 0.40) 0.64
Cluster 4 vs 1 —-0.67 (-1.29 to -0.05) 0.033
Age (year) -0.06 (-0.08 to -0.04) <0.001
Sex (male vs female) 0.38 (-0.06 to 0.83) 0.093
Education

Some college 0.30 (-0.27 to 0.86) 0.31

College graduate 0.88 (0.26 to 1.50) 0.005
Annual Income ($5000/ 0.02 (-0.07 to 0.10) 0.73

person)

LS7, Life’s Simple 7.

trend with LS7 score, indicating that a better neighbourhood
perception and psychosocial profile may promote CVH.
Although individuals with extremely low LS7 scores reported
a relatively increased amount of discrimination experience,
those with moderate or ideal LS7 scores showed no appre-
ciable difference in their discrimination scores. This observa-
tion is consistent with the Jackson Heart Study."’

On the other hand, k-means seeks to define homogeneous
groups among the 11 variables of interest without connecting
to the outcome variable. The resulting 4 k-means clusters allow
for the investigation of individual psychosocial characteristics
(high vs low scores) with similar neighbourhood perception
scores (ie, clusters 3 vs 4) and vice versa (ie, clusters 1 vs 3).
After adjusting for age, sex, income and education, we found
that cluster 3 had a significantly higher L.S7 score compared
with cluster 4. The results are consistent with the PC analysis
findings that when both factors were considered simultane-
ously, only PC1,_ was significantly associated with L.S7 score.
The results suggest that both domains are important to CVH
with the psychosocial health domain being more dominant.

Table 3 Loadings for the first principal components
of neighbourhood perception (PC1 ) and individual
psychosocial health scores (PC1, )

Loadings for PC1_,

Loadings for PC1

Cohesion 0.4981 Purpose in life 0.4657
Safety 0.4698 Environmental 0.4634
mastery
Walking 0.4659 Depressive 0.4337
environment symptoms
Aesthetic quality 0.4368 Optimism 0.3974
Activities with 0.3512 Resilient coping 0.3968
neighbours
Everyday 0.2549

discrimination

Table 4 Association between LS7 score and the first
principal components (PC1) of neighbourhood perception
and individual psychosocial health scores with adjustment of
age, sex, education and income

Estimated difference in

LS7 (95% ClI) P value

PC1_,, (per SD) 0.07 (-0.17 to 0.31) 0.56
PC1,, (per SD) 0.31 (0.06 to 0.55) 0.013
Age (year) —0.06 (-0.08 to -0.04) <0.001
Sex (male vs female) 0.43 (-0.03 to 0.88) 0.064
Education

Some college 0.27 (-0.29 to 0.83) 0.35

College graduate 0.83 (0.22 to 1.45) 0.008
Annual income 0.01 (-0.07 to 0.09) 0.80

(US$5000/person)

LS7, Life’s Simple 7.

We present a comprehensive investigation of multiple
dimensions in both the neighbourhood perception and
psychosocial domains in one study rather than inspecting
one single ‘exposure’ and CVH at a time. Our study provides
a unique opportunity to evaluate the link between neigh-
bourhoods, psychosocial factors and achieving ideal CVH,
which is critical for Blacks given their higher CVD burden.
However, our study has a number of limitations. The study
participants with 60% being female and nearly 50% being
low income were recruited using convenience sampling,
so the results may not be generalisable to the target study
population. Given the study design and data availability, we
only considered five neighbourhood perception scores and
six individual psychosocial characteristics scores as potential
risk and resilient factors for CVH. However, additional neigh-
bourhood characteristics (eg, access to healthy food, physical
activity resources) and individual psychosocial health status
(eg, social support) may also contribute to CVH resilience.
In addition, cluster uncertainty is an issue when using clus-
tering and classification methods. A comprehensive valida-
tion procedure is desired and would be meaningful with a
much larger-scaled study, but it is beyond the scope of our
current exploratory study with a modest sample size. Lastly,
we are not able to determine the directionality of association
as to whether modifying psychosocial factors would lead to
behaviour changes related to CVH given a cross-sectional
study design. It is possible that people with healthier psycho-
logical characteristics are more likely to engage in CVH activ-
ities and CVH activities, in turn, are likely to foster better
psychosocial health and neighbourhood perceptions.

CONCLUSIONS

We demonstrated the use of clustering methods to trans-
late multiple questionnaire scores to one grouping vari-
able for the analysis of CVH, which provides a useful
characterisation of overall neighbourhood perception
and psychosocial health profiles and avoids investigating

Ko Y-A, et al. BMJ Open 2021;11:¢041435. doi:10.1136/bmjopen-2020-041435
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individual variables separately. Our findings suggest that
CVH profiles are potentially affected by both neighbour-
hood perceptions (ie, neighbourhood safety, social cohe-
sion and activities with neighbours) and psychosocial
factors (environmental mastery, purpose in life, resilient
coping and no depression). This suggests that policies
aimed at improving the ability of black adults to support
and gather safely with others in their neighbourhood
(eg, crime reduction initiatives, support for commu-
nity gathering locations and other community services)
might ultimately enhance CVH at the neighbourhood
level. At the same time, psychosocial treatments that
focus on improving feelings of mastery, providing a sense
of purpose, improving coping and reducing depression
might enhance CVH at the individual level. However,
approaches that acknowledge the importance of factors
at both levels might prove most beneficial for enhancing
resilience and promoting CVH among black communities.
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