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Abstract

Purpose The association between cardiovascular health (CVH) with perceived quality of life (PQoL) and variations by sex
and Hispanic ethnicity is not well understood.

Methods This study included 583 participants (42% Hispanic, 56% female, mean age 59 years). Linear regression modeled
the covariate-adjusted associations between CVH, using the combined 7 components of Life’s Simple 7 (LS7; ideal and
intermediate, compared to poor), and PQoL (total and physical, social, and cognitive health domains). For individual LS7
components, we assessed effect modification by sex and Hispanic ethnicity.

Results Compared to individuals with poor CVH, those with intermediate (§ [95% CI]=0.22 [0.09, 0.35]) and ideal (
[95% C1]1=0.22 [0.08, 0.36]) CVH had higher overall PQoL. This effect was dominated by the physical PQoL domain. Of
LS7 components, ideal body mass index (BMI) (f [95% CI]=0.17 [0.03, 0.31]) and physical activity (f [95% CI]=0.26
[0.12, 0.40]) were associated with overall PQoL. Ideal diet (p [95% CI]=0.32 [0.08, 0.56]) and fasting plasma glucose (f
[95% CI]=0.32 [0.06, 0.58]) were associated with the physical PQoL domain. A higher PQoL score was associated with
intermediate BMI in women, and physical PQoL was associated with smoking for women. A BMI*Hispanic interaction
resulted in larger associations between intermediate/ideal BMI and physical PQoL in non-Hispanics.

Conclusion Ideal or intermediate CVH health factors and health behaviors were associated with higher PQoL. Sex and
ethnicity differences suggest that perceived quality of life is associated with BMI for women and non-Hispanics.

Keywords Subjective quality of life - Lifestyle recommendations - Risk factors - Atherosclerosis - Coronary heart disease
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Unfavorable health behaviors and factors linked to an
increased risk of CVD have generally been associated with
reduced quality of life (QoL) [7-12]. Few studies have
investigated the association between QoL and ideal CVH as
defined through LS7. Two studies examined ideal CVH in
relation to objective measures of QoL (e.g., loss of healthy
days due to physical or mental illness) [13, 14]. Both studies
found that ideal CVH was associated with a reduced preva-
lence of physically and mentally unhealthy days. However,
the association between ideal CVH and PQoL remains
poorly understood. There is some evidence to suggest that
sex [15] and racial/ethnic differences [16—18] influence the
association between individual LS7 components, particu-
larly health behaviors such as physical activity and BMI,
and QoL.

This study examined the association between CVH and
PQoL, with specific research questions: (1) Is ideal CVH,
as defined by LS7, associated with better overall PQoL, and
PQoL in the physical, cognitive, and social domains? (2)
Are ideal levels of LS7 components associated with better
overall and domain-specific PQoL? (3) Do sex and Hispanic
ethnicity modify the associations between LS7 components
and PQoL? We hypothesized that participants with ideal
overall CVH and LS7 components will have higher overall
and domain-specific PQoL than those with poor CVH. We
further hypothesized that the associations for health behavior
LS7 components (diet, physical activity, and smoking) will
differ between men and women. Finally, we hypothesized
that the association between BMI and PQoL will be modi-
fied by Hispanic ethnicity [19].

Methods
Study design and participants

The Community of Mine study was a cross-sectional obser-
vational study conducted in San Diego County, Califor-
nia with the primary objective of observing associations
between built environment exposure and biomarker out-
comes in an ethnically diverse sample of adults. The data
that support the findings of this study are available from
the corresponding author upon reasonable request. The full
study protocol is published elsewhere [20]. Briefly, 602 adult
participants (ages 35 to 80) were selected from a stratified
random sample from urban and suburban census block
groups to maximize variability in built environment walk-
ability (sample enrollment workflow in Supplement Fig. 1).
Inclusion criteria were participants must have lived in a cen-
sus block group selected for the study for at least 6 months,
be able to walk without human assistance, be able to travel
to a study site, have a phone, be able to read and write flu-
ently in English or Spanish, be able to give informed consent
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and comply with the protocol, and be willing and able to
complete all assessments [20]. Exclusion criteria were being
pregnant or nursing, having a mental state that would pre-
clude complete understanding of the protocol or compliance,
having a medical condition that would affect PA or diet, or
having a medical condition known to increase inflammation
biomarkers [20].

Data was collected between 2014 and 2017. Signed
informed consent was obtained from all participants who
enrolled in the study. Upon receipt of the signed consent
form, accelerometers were mailed to participants along
with questionnaires. After wearing the devices for 1 week,
participants attended a weekday clinic visit, during which
anthropometric measures, vitals, a 24-h food recall, medica-
tion being taken, and a fasting blood sample was collected.
After the visit, participants wore the study devices for an
additional week and one additional food recall was collected
by phone interview. The study was approved by the Univer-
sity of California, San Diego (UCSD) Institutional Review
Board (Protocol #140510).

Measurement of LS7 components
Smoking status

Cigarette smoking status was determined from a question
on self-reported smoking history: current smoker, former
smoker, or never smoker. The AHA’s original definition
considers individuals who never smoked or were former
smokers who quit> 12 months prior as ideal, former smok-
ers who quit < 12 months prior as intermediate, and those
who were current smokers as poor [2]. In our study, only
six former smokers had quit <12 months prior; therefore,
we considered ideal to be limited to those who had never
smoked, and intermediate to include those who were former
smokers, regardless of their quit year (Table 1).

Body mass index

Height and weight, measured without shoes, were recorded
twice using a stadiometer and a bariatric digital scale. BMI
was calculated as average weight (kg)/height (m?). BMI was
categorized: ideal, <25 kg/mz; intermediate, 25 to <30 kg/
m?; or poor, > 30 kg/m2 (Table 1).

Physical activity

We used objectively measured PA to enhance reliability and
reduce error and misclassification bias of self-report [21].
We measured PA using an ActiGraph GT3X + accelerom-
eter (ActiGraph, LLC; Pensacola, FL) worn on the hip dur-
ing waking hours. The raw accelerometer data (collected
at 30 Hz on 3 axes) were processed with the low frequency
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Table 1 Definitions of ideal, intermediate, and poor for each component of the American Heart Association’s Life’s Simple 7

Measures Level of CVH for each component

Ideal

Intermediate Poor

Smoking status Never smoker
Healthy diet

Physical activity

4 to 5 components
>21.4 min/day

Body mass index <25 kg/m?
Total fasting cholesterol <200 mg/dL (not treated)
Blood pressure* SBP <120 mm Hg and

DBP <80 mm Hg (not treated)

Fasting plasma glucose <100 mg/dL (not treated)

Former smoker Current smoker

2 to 3 components 0 to 1 component

10 to <21.4 min/day < 10 min/day
25 to <30 kg/m? >30 kg/m?
200 to 239 mg/dL or treated to goal >240 mg/dL
SBP 120 to 139 mm Hg or DBP 80 to SBP > 140 mm Hg
89 mm Hg or treated to goal or
DBP>90 mm Hg
100 to 125 mg/dL or treated to goal >126 mg/dL

*SBP, systolic blood pressure; DBP, diastolic blood pressure

extension to the minute level using Actilife 6 software (Acti-
Graph, LLC; Pensacola, FL). Within this software, non-
wear time was identified and excluded using the validated
Choi algorithm, defined as 90 consecutive minutes of zero
counts with a two-minute tolerance and a 30-min window to
detect artificial movement [22]. Participants had valid data
if they had at least four adherent days with at least 10 h
of wear time per day. Moderate to Vigorous PA was deter-
mined using accelerometer counts per minute (cpm) cut-offs
(MVPA; > 1,952 cpm) [23]. Participants were classified as
having ideal PA if they averaged at least 21.4 min of MVPA
per day (approximately 150 min per week) meeting the rec-
ommended amount of PA per AHA guidelines [24]. Partici-
pants were classified as intermediate for 10 to <21.4 min/
day or poor for < 10 min/day (Table 1).

Healthy diet

Dietary measures were extracted from two 24-h, multiple-
pass food recalls (one collected on a weekday and one on a
weekend day) using the Nutrition Data System for Research
(NDSR) versions 2015 and 2016 [25]. Participants with
at least two reliable recalls were included. Reliability was
determined by a research assistant (and quality checked by
the NDSR master trainer). A food recall was categorized
as unreliable, for example if the participant stated they had
difficulty recalling food ate or amounts; if the participant did
not want to thoroughly complete the food recall interview;
or if the participant gave food portion amounts that seemed
unlikely. A healthy diet was defined as meeting the recom-
mended intake levels for five components: (1) >4.5 serv-
ings of fruits and vegetables per day; (2) >7 oz of fish per
week; (3) >3 oz of fiber-rich whole grains per day (>1.1 g
of dietary fiber/10 g of carbohydrate per day); (4) < 1500 mg
of sodium per day; and (5) <36 oz of sugar-sweetened bev-
erages (SSB) per week. A score of 0 indicated that the par-
ticipant did not meet any recommended levels, while a score

of 5 indicated that they met the recommended levels for all
five components. Fish and SSB intakes were modified from
the original AHA healthy diet measure (2) to reflect daily
amounts of each per day, based on the design of the Commu-
nity of Mine study [20]. Participants’ healthy diet category
was classified as ideal for meeting 4 or 5 components; inter-
mediate for meeting 2 or 3 components; or poor for meeting
0 or 1 components (Table 1).

Blood pressure

BP measures were obtained by clinic staff during the clinic
visit using an automated BP monitor (GE Dinamap Cares-
cape V100 or Accutorr 7). BP was measured three times with
a one-minute rest between readings, and a fourth measure
was taken if two of the three previous readings differed by
greater than five mm Hg. BP was measured prior to any other
visit activity and after the participant was seated quietly for
10 min. Participants’ blood pressure category was classified
as ideal for systolic blood pressure (SBP) < 120 mm Hg and
diastolic blood pressure (DBP) < 80 mm Hg (not treated with
medication); intermediate for SBP 120 to 139 mm Hg or
DBP 80 to 89 mm Hg or treated with medication to goal; or
poor for SBP > 140 mm Hg or DBP > 90 mm Hg (Table 1).

Fasting plasma glucose and total cholesterol

Participants fasted for 12 h before blood draws during their
clinic visit. Blood samples were held on ice for 60 min
before centrifugation and aliquoting. Glucose concentra-
tion was measured in plasma isolated from blood drawn into
EDTA tubes, which were centrifuged at 4 °C, then aliquoted,
and stored at —80 °C. Glucose concentration (mg/dL) was
measured in all samples at the end of the Community of
Mine study using a standard glucose oxidase method (YSI
2900 Bioanalyzer), with intra-assay coefficient of variance
of 3.2%. Total cholesterol concentration was measured on
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the day of clinic visit from plasma collected in plasma sepa-
rator tubes at the UCSD Center for Advanced Laboratory
Methods. Participants’ fasting plasma glucose category was
classified as ideal for < 100 mg/dL (not treated); interme-
diate for 100 to 125 mg/dL or treated with medication to
goal; or poor for > 126 mg/dL (Table 1). Participants’ total
cholesterol category was classified as ideal for <200 mg/dL
(not treated); intermediate for 200 to 239 mg/dL or treated
with medication to goal; or poor for > 240 mg/dL (Table 1).

LS7 composite measure

Each LS7 component was assigned 0 points for poor, 1 point
for intermediate, and 2 points for ideal [26], as described in
Table 1. For fasting cholesterol, blood pressure, and fast-
ing plasma glucose the study team coded medications being
taken by participants for treatment of these conditions. Three
measures of LS7 were developed: (1) the composite LS7
score (overall CVH) was computed by summing the seven
component scores, resulting in a possible range of 0 to 14,
(2) tertiles of the composite LS7 score were used to clas-
sify participants as having poor (score of 0-7), intermediate
(score of 8-9), or ideal (score of 10—-14) CVH, and (3) the
total number of ideal LS7 components was computed per
participant as an ordinal variable.

Perceived quality of life

PQoL was assessed using the Perceived Quality of Life
scale, a subjective assessment of life circumstances [27],
originally developed as a self-report instrument with 12
items to evaluate outcomes of intensive care treatment [28].
Patrick et al. later added eight additional items related to
satisfaction with functional status, including the item “how
happy are you?”, which was used to examine convergent
validity within the instrument [27]. For the current study,
a modified version of the original and Patrick et al.’s scale
was utilized, consisting of 12 items. Responses for each
item were measured on a 5-point Likert scale, ranging from
“extremely unhappy” (1) to “extremely happy” (5), and
encompassed physical, social, and cognitive health domains
(Supplement Perceived quality of life questionnaire). Total
mean scores were computed across all items and for each
of the three domains. To assess internal reliability of the
modified version of the survey, Cronbach’s alpha was calcu-
lated using the alpha function in R’s psych package. Results
revealed good internal consistency (a=0.90).

Covariates
Demographic covariates included age (years), income

(<£$30,000; $30,001-<$55,000; > $55,001), Hispanic
ethnicity (yes or no), sex (male or female), and education
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(< high school/high school graduate, some college or voca-
tional school, college graduate or graduate/professional
school). Given that depression is increasingly recognized as
an important CVD risk factor [29] and is known to adversely
affect QoL [30], we included depression as a confounder
in the final model to assess its association with CVH and
PQoL. To determine the presence and severity of depressive
symptoms, we used a validated, shortened form (10 items)
[31] of the original 20-item Center for Epidemiologic Stud-
ies Depression Scale (CES-D-10) [32]. Mild-to-moderate
depressive symptomology was defined as a CES-D-10 score
of 10 or higher. Current depression status was defined as evi-
dence of mild-to-moderate depressive symptomology and/
or self-reported use of antidepressant. Participants with a
score of 10 or greater were also mailed information about
being at risk for depression and treatment options using an
IRB approved letter.

Statistical analysis

Participant characteristics were reported according to CVH
categories from LS7 components and differences were tested
with ANOVA for continuous variables and chi-square tests
for categorical variables. To examine the association of
overall CVH categories, continuous CVH score, and each
LS7 component with PQoL, we conducted multivariable
linear regression. We adjusted the models for age, Hispanic
ethnicity, sex, income, education, and current history of
depression. We also tested for effect modification of BMI
and smoking with sex and BMI with Hispanic ethnicity
by including an interaction term in the linear models (i.e.,
BMI*sex, BMI*Hispanic). All analyses were performed
using SAS version 9.4 (SAS Institute, Cary, NC) and R soft-
ware, version 4.4.0 (R Core Team, Vienna, Austria).

Results
Study population

Of the 602 participants who were enrolled in the study, 19
participants were excluded from the analysis due to miss-
ing data on at least one of the LS7 components, leaving
a final analytic sample of 583 participants. Overall, the
participants had a mean (SD) age of 58.7 (11.0) years, with
56% of the sample being female and 42% identifying as
Hispanic. Approximately 30% of the participants reported
experiencing mild or significant depressive symptoms and/
or were taking antidepressants. The mean (SD) values for
BMI, systolic BP (SBP), diastolic BP (DBP), and total
cholesterol were 28.6 (5.9) kg/mZ, 126.9 (17.4) mmHg,
72.9 (10.3) mmHg, and 188.7 (35.4) mg/dL, respectively.
The median (IQR) for fasting glucose plasma and MVPA
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were 98.9 (92.1, 107.1) mg/dL and 21.3 (9.9, 38.8) min-
utes/day, respectively. The mean (SD) composite LS7
score was 8.3 (2.4). The median (IQR) for total score and
the physical, cognitive, and social domains of PQoL were
4.0(3.4,4.4),3.8(3.0,4.5),4.0(3.5,4.5), and 4.0 (3.5,
4.5), respectively.

Participant demographic and clinical characteristics by
CVH category are in Table 2. Being in the ideal CVH cat-
egory was associated with younger age, female sex, higher
education, and higher income, while Hispanics were less
likely than non-Hispanics to have ideal CVH. Poor CVH
was associated with a current history of depression. Lower
PQoL score, both total score and in the physical domain,
was associated with poorer CVH.

Distribution of LS7 components

Approximately 5% of the participants had 0 ideal compo-
nents, and only two participants had all seven ideal compo-
nents (Supplemental Figure 2). Figure 1 shows the propor-
tion of LS7 components among the sample. The proportion
of participants categorized as ideal was highest for the smok-
ing (67%), followed by the physical activity (50%) compo-
nents (Fig. 1). The proportion of participants meeting the
ideal category was lowest for the dietary component (11%).
Among the CVH health factors, ideal fasting plasma glucose
concentration was the most prevalent (51%), whereas ideal
BP was the least prevalent (29%) (Fig. 1). The prevalence
of ideal total cholesterol was 44% and ideal BMI was 25%

(Fig. ).

Table 2 Participant
characteristics for the sample
(n=583), stratified by CVH
category with significant
differences between CVH

Characteristic

Ideal* (n=189)
N (%), Mean (SD),
or Median (IQR)

Intermediate
(n=186)

N (%), Mean (SD),
or Median (IQR)

Poor (n=208) P
N (%), Mean (SD),
or Median (IQR)

groups tested with ANOVA

Age (years)
(continuous variables) and

. . Female
chi-square tests (categorical ] ]
variables) Hispanic
Education
High school or less
College/vocational

Higher education

Income

<$30,000
$30,001-<$55,000

> $55,000

Current history of depression?
Currently smoking

BMI (kg/m?)

Blood Pressure (mmHg)

SBP

DBP

Fasting plasma glucose (mg/dL)
Total cholesterol (mg/dL)
MVPA (min/day)

Healthy diet score

Poor

Intermediate

Ideal

Total PQoL score, median (IQR)
PQoL domains, median (IQR)
Physical

Cognitive

Social

55.7 (11.1) 58.5 (11.0) 61.7 (10.0) <.0001
123 (65.1) 94 (50.5) 107 (51.4) 0.006
63 (34.4) 71 (40.6) 98 (49.3) 0.028
<.0001
19 (10.1) 26 (14.0) 49 (23.6)
37 (19.6) 59 31.7) 67 (32.2)
131 (69.3) 99 (53.2) 92 (44.2)
<.0001
38 (20.1) 64 (34.4) 77 (37.0)
37 (19.6) 44 (23.7) 52 (25.0)
114 (60.3) 78 (41.9) 79 (38.0)
40 (21.2) 59 31.7) 73 (35.1) 0.008
2(1.1) 16 (8.6) 25 (12.0) 0.0001
25.1 (4.6) 28.7 (5.6) 31.7 (5.5) <.0001
117.6 (13.8) 125.6 (15.6) 136.6 (16.9) <.0001
69.3 (9.0) 72.8 (9.8) 76.2 (10.7) <.0001
94.3(88.6,98.9)  98.5(92.0,105.1) 105.7(99.0,120.7)  <.0001
184.4 (27.0) 189.3 (36.0) 191.9 (41.0) 0.105
357 (24.5,50.4) 22.8(11.5,38.0)  10.1 (4.8, 19.1) <.0001
<.0001
30 (15.9) 77 (41.4) 118 (56.7)
120 (63.5) 93 (50.0) 84 (40.4)
39 (20.6) 16 (8.6) 6(2.9)
4.1 (3.5,4.5) 4.1 (3.4,4.4) 3.8(3.3,4.2) <.0001
43(3.5,4.8) 4.0 (3.3,4.5) 3.5(2.8,4.0) <.0001
4.0 (3.5,5.0) 4.0 (3.5,5.0) 4.0 3.5,4.5) 0.809
4.0 (3.5,4.5) 4.0 (3.5,4.7) 4.0 (3.3,4.3) 0.086

#Poor defined as having a CVH score of 0-7; intermediate, 8-9; and ideal, 10- 14

°Defined as having a CES-D-10 score of 10 or higher, or self-reported antidepressant use
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Adjusted associations between CVH and PQoL

Table 3 shows regression results examining the associa-
tions between the three CVH measures (CVH category,
total CVH score, and number of ideal LS7 components)
and total/domain specific PQoL. Overall, CVH was sig-
nificantly associated with total PQoL and the physical
domain of PQoL. Compared to those who had poor CVH,
participants with ideal CVH had a higher mean total PQoL
score [P (95% CI): 0.22 (0.08, 0.36)] and higher mean
score on the physical domain [f (95% CI): 0.57 (0.40,
0.74)]. Similarly, participants with intermediate CVH had
a higher mean total PQoL score [p (95% CI): 0.22 (0.09,
0.35)] and higher mean score on the physical domain [
(95% CI): 0.42 (0.26, 0.58)] compared to those with poor
CVH. Results for total CVH score showed a similar asso-
ciation with total and physical domain PQoL. A one-point
increase in CVH score was associated with a 0.04-point
(95% CI=0.02, 0.07) increase in total PQoL, and a 0.12-
point (95% CI=0.09, 0.15) increase in PQoL physical
domain. Participants with more ideal LS7 components had
higher total and physical PQoL scores. Full model results
for CVH categories and PQoL total/domains are presented
in Supplemental Table 1. Other full models are not shown;
however, results were similar across models, and notably,

Physical Diet Cholesterol  Blood Pressure Glucose

Activity
Dldeal Olntermediate mPoor

there was an inverse association between depression and
PQoL in all models.

After adjusting for covariates including depression,
BMI and PA were significantly associated with total PQoL
(Fig. 2). BMI, diet, and PA were significantly associated
with the PQoL physical domain. Participants with ideal BMI
had a higher mean PQoL score [f (95% CI): 0.17 (0.03,
0.31)] and higher mean score on the physical domain [
(95% CI): 0.52 (0.34, 0.69)] compared to those with a poor
BMI. Similar results were found when comparing interme-
diate to poor BMI groups. Moving from intermediate to
ideal groups, the diet and PA components showed increas-
ing strength of associations with the physical domains of
PQoL when compared to poor diet and PA. In examining
the association between PA and total PQoL, the ideal group
had a significantly higher PQoL compared to the poor group
[B (95% CI): 0.26 (0.12, 0.40)], but results were not sig-
nificant for the intermediate-poor group comparison. Fast-
ing plasma glucose was the only health factor significantly
associated with the physical PQoL domain; compared to the
poor group, those with ideal FPG had higher mean scores [}
(95% CI): 0.32 (0.06, 0.58)].

Significant BMI-by-sex interactions were observed for
both total PQoL (p-interaction=0.01) and the PQoL social
domain (p-interaction=0.01), as well as a smoking-by-sex

Table 3 Multivariable linear regression analysis examining the association of CVH with total PQoL and PQoL domains (§ (95% CI)) adjusted

for age, sex, Hispanic ethnicity, income, education, and depression

Variable Total PQoL PQoL-Physical PQoL-Cognitive PQoL-Social
CVH category*

Intermediate CVH 0.22 (0.09, 0.35) 0.42 (0.26, 0.58) 0.08 (—0.09, 0.26) 0.13 (-0.01, 0.28)
Ideal CVH

0.22 (0.08, 0.36)
0.04 (0.02, 0.07)
0.05 (0.02, 0.09)

Total CVH score
Number of ideal components

0.57 (0.40, 0.74)
0.12 (0.09, 0.15)
0.14 (0.09, 0.19)

—0.03 (=0.21, 0.16)
—0.01 (=0.04, 0.03)
0.002 (=0.05, 0.05)

0.06 (—0.09, 0.22)
0.01 (—0.02, 0.04)
0.02 (—0.03, 0.06)

*Reference value: poor CVH

@ Springer



Quality of Life Research (2025) 34:789-799 795
Total PQoL alntermediate - Ideal PQoL-Physical
1 1
0.8 0.8 [
0.6 0.6
0.4 04
o« o«
S T L TN Y 5 I 1)
0 S I s 1. = T 0 L rsu |
| "l | T
0.2 -0.2
04 -0.4
Body mass  Diet Physical ~Smoking Total Fasting Blood Body mass  Diet Physical ~ Smoking Total Fasting Blood
index activity fasting plasma  pressure index activity fasting plasma  pressure
cholesterol glucose cholesterol glucose
PQoL-Cognitive PQoL-Social
1 1
0.8 0.8
0.6 0.6
0.4 0.4
@ =%
I L AT L
11 117 1l 0, w] ) ] LI o
I 1 Tl - SERLEEUE NS .|
0.2 0.2
0.4 0.4
Body mass Diet Physical ~ Smoking Total Fasting Blood Body mass Diet Physical ~ Smoking Total Fasting Blood
index activity fasting plasma  pressure index activity fasting plasma  pressure

cholesterol glucose

Fig.2 Multivariable linear regression results for individual LS7 com-
ponents (modeled separately) and associations with total PQoL and
domains (B (95% CI)). Reference category for each health behavior or

interaction for the PQoL physical domain (p-interac-
tion=0.004). Table 4 presents analyses for BMI and smok-
ing, stratified by sex. Women in the intermediate [p (95%
CI): 0.35 (0.18, 0.53)] or ideal [B (95% CI): 0.17 (-0.01,
0.35)] BMI category, compared to the poor category, had
higher total PQoL scores, with significant results only for
the intermediate group. For men, there was no signifi-
cant difference in total PQoL between intermediate and
poor categories; however, those in the ideal category had
higher total PQoL compared to the poor group [f (95% CI):
0.24 (0.01, 0.48)]. In both men and women, the ideal BMI
group had a significantly higher PQoL scores in the physi-
cal domain compared to the poor group; however, for the
intermediate-poor category comparison, this relationship
was more strongly apparent in women. Also, women in the
intermediate BMI category had higher PQoL scores on the
social domain compared to those in the poor BMI category
[B (95% CI): 0.31 (0.12, 0.51)]. For smoking, compared to
the poor category, women in the intermediate [ (95% CI):
0.57 (0.14, 1.00)] category had higher mean PQoL scores
in the physical domain. However, this relationship was not
observed in men.

There was also a significant BMI-by-Hispanic ethnic-
ity interaction for the PQoL physical domain (p-interac-
tion=0.03). Table 5 presents analyses for BMI stratified

cholesterol glucose

factor is poor. Models were adjusted for age, Hispanic/Latino ethnic-
ity, sex, income, education, and depression

by Hispanic ethnicity. Stratified results revealed significant
associations of both ideal and intermediate BMI with PQoL
scores in the physical domain for both Hispanics and non-
Hispanics. However, the effect sizes were larger for non-
Hispanics when compared to the Hispanics.

Discussion

This study found overall CVH to be significantly associated
with PQoL.: participants with intermediate or ideal CVH cat-
egories had higher mean PQoL scores compared to partici-
pants in the poor CVH category; this was true for total PQoL
and was largely driven by scores in the physical domain.
Results were similar when examining total CVH score and
number of ideal LS7 components; as total CVH score and
number of ideal LS7 components increased, PQoL scores
increased. Our results confirmed our initial hypothesis, with
the caveat that in our study CVH does not appear to play a
role in social and cognitive PQoL. When examining LS7
components separately, we found that compared to being
in the poor category, being in the intermediate and/or ideal
category for BMI, diet, PA, and FPG was associated with
higher PQoL scores, particularly in the physical domain.
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Table 4 Multivariable linear regression analysis examining the association of intermediate and ideal BMI and smoking with total PQoL scores and domains of PQoL, stratified by sex (§ (95%

CD)

@ Springer

Males

Females

Males

Females

Smoking**

BMI*

P-Int

Ideal

Intermediate

Ideal P-Int Intermediate Ideal

Intermediate

Ideal

Intermediate

0.09 -0.02 0.02 0.23

0.24

0.35 0.17 0.01 0.24 0.01

Total PQoL

(—0.30, 0.33)
~0.02

(=0.35,0.31)
~0.12

(-0.21, 0.40)

0.32

(—0.09, 0.57)

0.57

(0.01, 0.48)

0.52

(=0.18, 0.20)

0.25

(=0.01, 0.35)

0.55

(0.18, 0.53)

0.

0.04

0.07

56

PQoL-Physical

(—0.39, 0.36)
-0.02

(-0.51,0.27)

—-0.05

(—0.08, 0.72)
-0.12

(0.14, 1.00)
-0.06

(0.24,0.79)

0.11

(0.32, 0.77) (0.02, 0.47)
-0.12

—-0.13

(0.34,0.79)

0.75

0.17

PQoL-Cognitive

(—0.42, 0.38)

0.05

(—0.46, 0.37)

0.06

(—0.54, 0.29)

0.03

(—=0.51, 0.39)

0.15

(=0.19,0.41)

0.10

(—0.37,0.12)

—-0.11

(-0.37,0.12)

0.02

(—0.19, 0.30)

0.31

0.51

0.004

PQoL-Social

(—0.30, 0.40)

(-0.31,0.42)

(—0.30, 0.36)

(-0.21, 0.50)

(—0.16, 0.37)

(—0.33, 0.10)

(=0.17,0.21)

(0.12,0.51)

#Reference value is poor BMI category (BMI > 30 kg/m?)

**Reference value is poor smoking category (current smoker)

Our study supports a growing body of evidence that
PQoL relates to objective and self-reported measures of
CVH. Agostinis-Sobrinho et al. found a positive associa-
tion between ideal CVH and health-related QoL (HRQoL)
in Portuguese adolescents [33]. Similar associations were
found in the NHANES and BRFSS data, which indicated
that both ideal and intermediate CVH were linked to bet-
ter overall health status and fewer physically and mentally
unhealthy days in the past month [13, 14]. A study by Berg-
man et al. also found a favorable CVH profile to be associ-
ated with better PQoL among a sample of Finnish employees
[34]. This growing body of evidence suggests that overall
CVH status may provide insights into an individual’s per-
ceived quality of life across different domains; in turn, a pos-
itive perceived quality of life may indicate an individual’s
desire or motivation to change their behaviors, which can
potentially improve future health outcomes.

While the combined LS7 gives a general understanding
of CVH, analyzing the individual components that constitute
LS7 and their associations with PQoL may provide insights
into specific behaviors or health outcomes that could be pri-
oritized for targeted interventions. Bergman et al. reported
higher mean PQoL scores for favorable levels of health
behaviors and HbAlc, but not for BP or total cholesterol
[34]. Similarly, our study found comparable associations
between health behaviors (diet and PA), BMI and PQoL in
both overall and physical domain, as well as fasting plasma
glucose for the physical domain. Given that the PQoL scale
reflects an individual’s happiness with different domains of
their life, and happiness reflects their current mood [35],
it is plausible that engaging in healthy behaviors is more
immediately linked to how an individual perceives their life.
Furthermore, it appears that this link is more likely to be
perceived in the physical domain of PQoL, whereas the link
between CVH and perceived cognitive or social domains is
less apparent. Some of the null associations in the cognitive
and social domains may be explained by no direct link with
CVH components, such as diet is not likely to be associated
with perceived social quality of life. Other null associations
may be explained by the mismatch between participant per-
ceptions of their quality of life and researcher assessed qual-
ity of life. For example, while increased physical activity is
associated with better cognitive functioning assessed by a
researcher [36], there is poor agreement between participant
perception of their own cognitive functioning and assessed
cognitive functioning [37].

We found sex to be a significant effect modifier in the
association between BMI and PQoL. The sex differences
were found to be significant only for women, particularly
in relation to total PQoL and the social PQoL domain, spe-
cifically for those in the intermediate BMI category (over-
weight, BMI 25.0-29.9 kg/m?) as compared to the poor
(obese) category. Prior research has suggested that social
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Table 5 Multivariable linear
regression analysis examining

BMI* Total PQoL

PQoL-Physical PQoL-Cognitive PQoL-Social

the association of intermediate
and ideal BMI with total PQoL
scores and domains of PQoL,
stratified by Hispanic/Latino
ethnicity

Hispanic/Latino

Intermediate
Ideal

Non-Hispanic/Latino

Intermediate
Ideal

P-Interaction

0.20 (0.02, 0.38)
0.72

0.19 (—0.002, 0.38)
0.13 (—0.10, 0.36)

0.18 (0.003, 0.36)

0.27 (0.04, 0.50)
0.33 (0.05, 0.61)

0.13 (-0.12, 0.38)
—0.17 (-0.47,0.13)

0.16 (—0.05, 0.36)
0.10 (=0.14, 0.36)

0.57 (0.36, 0.79)
0.69 (0.47, 0.92)

0.03

—0.17 (=0.40, 0.07)
—0.02 (=0.26, 0.22)

0.07

0.03 (=0.17, 0.24)
—0.06 (=0.27, 0.15)

0.86

*Reference value is poor BMI category (BMI > 30 kg/m?)

connection is more strongly associated with obesity in
women than in men, especially in older women [38]. Fur-
thermore, we observed that sex acted as a significant effect
modifier in the association between smoking and the PQoL
physical domain in women. Specifically, former women
smokers had higher PQoL scores than current smokers. No
significant differences were observed between never smokers
and current smokers, possibly due to the limited number of
active smokers in the study.

Although we found Hispanic ethnicity to be a significant
modifier in the association between intermediate/ideal BMI
and the physical PQoL domain, our examination of Hispan-
ics and non-Hispanics separately revealed that the associa-
tion of intermediate/ideal BMI with higher physical PQoL
scores was apparent in both groups. However, the strength of
the relationship was greater in non-Hispanics than Hispan-
ics. This suggests that for non-Hispanics, weight status may
be more closely linked to their self-rated physical health. It
is possible that ethnic differences exist in terms of the most
important factors contributing to PQoL. At the same time a
growing body of evidence is recognizing that cardiovascular
risk factor cut-offs may need to be adjusted (increased) for
Hispanics as their biomarkers remain in healthy ranges at
higher abdominal obesity [39].

While this study was cross-sectional, it does suggest that
differences between sexes exist, and for women, perceived
quality of life may provide insight into improving and main-
taining healthy behaviors. This suggests that interventions
for CVH may be tailored to address gender-specific barri-
ers to healthy behaviors and target PQoL improvement. For
example, prioritizing weight management in women may
do more to improve PQoL than other factors, compared to
men. Finally, interventions may need to be tailored differ-
ently for different ethnic groups to consider cultural norms
and variations in perceived quality of life, compared to the
general population.

There are some limitations to our study. First, since
this is a cross-sectional study, there were inherent tem-
porality issues (PQoL was measured at the same times as
CVH) that need to be considered in the interpretation of

the findings. Although the PQoL scale used in this study
captures happiness with physical, cognitive, and social
domains of life, it does not comprehensively assess QoL.
Future studies should consider including a more compre-
hensive assessment of QoL, such as domains that cover
sexual functioning, religious or spiritual well-being, and
resilience in addition to the commonly assessed domains
of social functioning, physical functioning, general health
perceptions, and disease-specific symptoms [40]. Addi-
tionally, while we adjusted for common covariates in mod-
els of CVH and PQoL, there are likely some unmeasured
confounders in this relationship, such as medication use
or chronic illness which may bias the reported association
sizes from their true values. Inclusion of a more compre-
hensive set of confounders would partially address this
bias, however, residual confounding would still exist and
bias associations [41]. Additionally, residual confounding
may create spurious or mask associations in the interaction
analyses reported (by sex and Hispanic ethnicity) [42].
Finally, the minor modifications of the LS7 and PQoL
instruments were necessary to adapt to the protocol of
this study. While the validity of these adaptations was not
able to be assessed for this study sample, we believe that
the validity is comparable to the original instruments.

In conclusion, better CVH is associated with better
PQoL, driven by satisfaction with physical function-
ing. Interventions could account for sex and ethnicity.
Environmental, sociocultural, and psychosocial factors
should be examined in relation to potential racial/ethnic
differences in LS7 components and PQoL.
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