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Abstract: Subjective wellbeing may predict future health conditions, and lower self-rated physical
health (SRH) is associated with the presence of chronic conditions, such as cardiovascular disease
(CVD). This study examines whether subjective wellbeing and SRH predict long-term CVD conditions
for women using the Midlife in the United States study. The study cohort includes 1716 women partic-
ipants who completed waves 1 (1995–1996), 2 (2004–2006), and 3 (2013–2014). Data on demographics,
chronic conditions of diabetes and CVD, subjective wellbeing (life satisfaction, positive affect, and
negative affect), and SRH were collected repeatedly at each wave. Multiple logistic regressions were
conducted to test whether subjective wellbeing was associated with a lifetime CVD risk. Greater life
satisfaction was significantly associated with a lower risk of CVD at 10 years (odds ratio (OR): 0.83;
95% confidence interval (CI): 0.74–0.95) and 19 years (OR: 0.83; 95% CI: 0.74–0.93), while positive
and negative affects were not significantly associated. Additionally, better physical SRH significantly
lowered odds of having cardiovascular conditions at both 10 years (OR: 0.79; 95% CI 0.68–0.92) and
19 years (OR 0.74; 95% CI: 0.64–0.86). Measures of life satisfaction and SRH can be used as additional
CVD screening tools.

Keywords: women’s heart disease; cardiovascular disease; subjective wellbeing; life satisfaction;
self-rated health

1. Introduction

Cardiovascular disease (CVD) is the leading cause of mortality for women, accounting
for 35% of deaths in 2019 [1], and costs the United States (US) approximately 229 billion USD
per year [2]. Despite the growing awareness of sex disparities in CVD, it is still understudied
and not well understood [3–5]. Sex-difference analysis in large epidemiology studies is a
commonly accepted analysis, which often leads to underestimation of importance of female
sex in CVD risk due to an under-representation of women and a male-dominant CVD risk
model [6]. The female subgroup analysis is warranted to elucidate female sex-specific CVD
risk factors. While traditional CVD risk factors—hypertension, hyperlipidemia, diabetes,
and active smoking—predict CVD risk with about 70% accuracy, additional research on
nontraditional CVD risk factors for women is much needed in order to improve women’s
cardiovascular health outcomes [7]. The American Heart Association (AHA) recently
highlighted the importance of psychological factors on CVD risk emphasizing the need
for additional research on modifiable psychological risk factors [8]. Subjective wellbeing
and self-rated health are two psychological factors which have been linked to adverse
cardiovascular health outcomes [9–12], particularly among women.

Wellbeing is a multifaceted concept, classified into two different perspectives, hedonic
(i.e., subjective) and eudaimonic (i.e., psychological) wellbeing [13]. Based on philosophic
origins, eudaimonia, from the Aristotelian perspective, refers to the pursuit of excellence
and a good life [14]. Eudaimonic wellbeing or psychological wellbeing deals with optimal
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human functioning and is conceptualized to consist of six dimensions of positive func-
tioning: self-acceptance, positive relations with others, environmental mastery, autonomy,
purpose in life, and personal growth [15]. On the other hand, hedonia, from the Aristip-
pus perspective, refers to the pursuit of pleasure or happiness [14]. Hedonic wellbeing
or subjective wellbeing is concerned with happiness and is conceptualized to have three
components: (1) life satisfaction, (2) positive affect, and (3) negative affect [14]. Subjective
and psychological wellbeing are related, but distinct parts of optimal wellbeing [16]. While
the three domains of subjective wellbeing (life satisfaction, positive affect, and negative
affect) are all highly correlated with each other, they are separate and distinct components
and are recommended to be investigated separately [17]. Each component of subjective
wellbeing is potentially influenced by different factors and can also have diverse associa-
tions with health outcomes; therefore, research should investigate the separate impact of
life satisfaction and affect.

Additionally, sex and age have an interactive effect on subjective wellbeing. Prior to
middle adulthood, women are more likely to have higher levels of subjective wellbeing
and report being happier; however, after middle age, this reverses with men reporting
greater wellbeing than women in older adulthood [18]. Thus, there is a need to examine
how subjective wellbeing influences health separately by focusing on women only.

A recent cross-sectional study found higher levels of life satisfaction, one dimension
of subjective wellbeing, associated with lower odds of coronary artery calcification [19].
Furthermore, a longitudinal study using data from the Midlife in the United States (MIDUS)
study found that individuals with greater life satisfaction and positive affect had a reduced
risk for incident cardiometabolic conditions 8–11 years later [20]. Furthermore, the first
study [18] focused on a single cardiovascular condition as the outcome, while the latter [19]
included diabetes as a cardiometabolic condition. One of the few existing longitudinal
studies in women found a composite measure of subjective wellbeing associated with less
progression of coronary artery calcification [21]. However, the independent effect of a
subjective wellbeing on long-term cardiovascular health among women population is still
not well understood.

Self-rated health (SRH) is a valid subjective indicator of health status. The AHA
recognizes poor SRH as a risk factor for CVD [22] and as a useful clinical tool for disease
risk screening [23]. SRH is a strong predictor of both morbidity and mortality [24,25],
and it is significantly associated with CVD [12,26]. Among women with a past history of
myocardial ischemia (MI), better self-rated health was associated with a delay of a major
CVD event (i.e., MI, stroke, heart failure, or CVD-related death) during their lifetime [27].
In a prospective study of British middle-aged adults, individuals with worse SRH had
increased odds for incident cardiovascular events, both fatal and nonfatal, 11 years later.
Importantly, SRH remained a significant predictor for cardiovascular events even after
controlling for demographic, behavioral, and clinical risk factors, suggesting that it is an
independent predictor for cardiovascular health [26]. Although the reliability of self-report
is sometimes questioned in the literature, women’s self-rated health has consistently been
significantly associated with lifetime cardiovascular disease risk [28]. However, most
studies are cross-sectional in design, and the use of longitudinal data is warranted to
examine SRH’s predictability of lifetime CVD risk.

In response, the current study capitalized on large-scale, publicly available, longitudi-
nal data from the Midlife in the United States (MIDUS) study and examined independent
associations of subjective wellbeing (e.g., life satisfaction, positive affect, and negative
affect) and SRH on predicting women’s lifetime CVD risk. The findings of this study
may shed light on the utility of self-rated psychological health assessments in evaluating
women’s future cardiovascular risk and inform the development of targeted interventions
for the women population.
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2. Materials and Methods
2.1. Participants and Procedure

The MIDUS survey is a US national prospective study, spanning nearly 20 years,
conducted to understand bio-psychosocial factors influencing health and wellbeing in
middle-aged and older adults. Noninstitutionalized English-speaking adults were recruited
for the first wave (baseline) using random digit dialing from the 48 contiguous states.
Currently, three waves of MIDUS data have been released, with each wave approximately
9 years apart. Wave 1 of the MIDUS study was conducted in 1995–1996, with wave 2 from
2004–2006, and wave 3 from 2013–2014. For all three waves, a telephone interview was
conducted and followed by a self-administered questionnaire via mail. The total number
of MIDUS participants at wave 1 was 7106; of these, 51.59% (n = 3666) were women. At
wave 2, 72.20% of these women were retained (n = 2647). Figure 1 depicts the study sample
selection. A total of 1808 women participated in all three waves of the MIDUS study, and the
current study excluded 92 participants with missing data on variables of interest, yielding
a final sample size of 1716. Collection of MIDUS data was approved by the Institutional
Review Board (IRB) at the University of Wisconsin-Madison, and all participants provided
informed consent. Since the current study is a secondary analysis of publicly available
deidentified data, via the Inter-University Consortium for Political and Social Research
website, formal IRB (IRB) approval for this study was waived.
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Figure 1. Study sample selection.

Table 1 presents descriptive statistics of demographic characteristics. The participants’
ages at baseline ranged from 20–74 years (mean 45.73, standard deviation 11.51), and they
were predominantly non-Hispanic White (93.6%) and married (70.5%). About one-third
(33.9%) held a 4 year college degree or higher, 65% were employed, 17% were current



Int. J. Environ. Res. Public Health 2023, 20, 6380 4 of 13

smokers, and 2% had diabetes. The majority of participants rated their current physical
health at baseline (wave 1) as either very good (n = 672; 39.2%) or good (n = 568; 33.1%),
and their health compared to others as somewhat better (n = 545; 31.8%) or about the same
(n = 679; 39.6%).

Table 1. Baseline characteristics of study participants (n = 1716).

Characteristic at Wave 1
CVD Conditions (Wave 2) CVD Conditions (Wave 3)

Mean (SD)
or n (%)

No
(n = 998)

Yes
(n = 718) p-Value No

(n = 783)
Yes

(n = 933) p-Value

Age (years) 45.73
(11.51)

42.69
(10.85)

49.96
(11.07) <0.001 41.76

(10.55)
49.07

(11.23) <0.001

Income (US dollars) 76,967
(66,040)

81,668
(67,632)

70,438
(65,123) <0.001 83,526

(68,752)
71,463

(63,188) <0.001

Race 0.002 0.053
White 1607 (93.6%) 950 (95.2%) 657 (91.5%) 743 (94.9%) 864 (92.6%)

Non-white 109 (6.4%) 48 (4.8%) 61 (8.5%) 40 (5.1%) 69 (7.4%)
Education <0.001 <0.001

Less than high school 105 (6.1%) 42 (4.2%) 63 (8.8%) 32 (4.1%) 73 (7.8%)
High-school diploma/GED 486 (28.3%) 269 (27.0%) 217 (30.2%) 207 (26.4%) 279 (29.9%)

Some college 543 (31.6%) 303 (30.4%) 240 (33.4%) 230 (29.4%) 313 (33.5%)
College degree or higher 582 (33.9%) 384 (38.5%) 198 (27.6%) 314 (40.1%) 268 (28.7%)

Marital status 0.435 0.345
Married 1210 (70.5%) 711 (71.2%) 499 (69.5%) 561 (71.6%) 649 (69.6%)

Not married 506 (29.5%) 287 (28.8%) 219 (30.5%) 222 (28.4%) 284 (30.4%)
Employment status 0.005 0.006
Currently working 1106 (64.5%) 671 (67.2%) 435 (60.6%) 532 (67.9%) 574 (61.5%)

Not currently working 610 (35.5%) 327 (32.8%) 283 (39.4%) 251 (32.1%) 359 (38.5%)
Smoking status 0.459 0.275

Current 297 (17.3%) 167 (16.7%) 130 (18.1%) 127 (16.2%) 170 (18.2%)
Former/never 1419 (82.7%) 831 (83.3%) 588 (81.9%) 656 (83.8%) 763 (81.8%)

Diabetes/high blood sugar <0.001 <0.001
Yes 34 (2.0%) 10 (1.0%) 24 (3.3%) 6 (0.8%) 28 (3.0%)
No 1682 (98%) 988 (99.0%) 694 (96.7%) 777 (99.2%) 905 (97.0%)

Pre-existing CVD <0.001 <0.001
Yes 386 (22.5%) 51 (5.1%) 335 (46.7%) 42 (5.4%) 344 (36.9%)
No 1330 (77.5%) 947 (94.9%) 383 (53.3%) 741 (94.6%) 589 (64.1%)

Life satisfaction 7.81 (1.22) 7.88 (1.18) 7.71 (1.27) 0.004 7.93 (1.18) 7.72 (1.25) <0.001
Positive affect 3.39 (0.73) 3.42 (0.70) 3.35 (0.76) 0.063 3.45 (0.70) 3.34 (0.74) 0.002

Negative affect 1.55 (0.63) 1.52 (0.60) 1.59 (0.67) 0.032 1.50 (0.58) 1.59 (0.66) 0.005
Physical self-rated health 3.64 (0.92) 3.82 (0.88) 3.39 (0.91) <0.001 3.87 (0.88) 3.45 (0.90) <0.001

Health compared to others 2.28 (0.89) 2.22 (0.86) 2.37 (0.93) <0.001 2.21 (0.86) 2.34 (0.91) 0.002

Abbreviations. SD = standard deviation; CVD = cardiovascular disease. p-Values are from chi-square test for
categorical variables and t-test for continuous variables.

2.2. Study Variables
2.2.1. Covariates

Covariates included demographics and cardiovascular risk factors at baseline. De-
mographic factors included age (years), race (non-white vs. white), marital status (not
married vs. married), education level (less than high school, high-school degree, some
college, 4 year college degree or higher), employment status (not currently working vs.
working), household income (US dollars), and pre-existing CVD at wave 1. Household
incomes were capped to a maximum value of $300,000. Cardiovascular risk factors included
smoking status (former or never smokers vs. current smokers) and diabetes (no diabetes vs.
self-reported diabetes or high blood sugar).

2.2.2. Subjective Wellbeing

Three separate and distinct components of subjective wellbeing were assessed at each
wave: life satisfaction, positive affect, and negative affect. Following recommendations
from prior research, life satisfaction and affects were investigated separately [16]. Life
satisfaction was measured using a five-item self-report questionnaire [29]. Participants were
asked to rate their satisfaction with five dimensions of their lives (overall life, work, health,
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relationship with spouse/partner, and relationship with children) on an 11-point Likert
scale from 0 (worst possible) to 10 (best possible). Scores were calculated as the mean of
the five items, where higher scores indicate greater life satisfaction, with adequate internal
consistency (Cronbach α, 0.68) using the study data. Participants without spouses and/or
children were instructed to leave the items on spouses and children unanswered (blank).
When there were missing data on these items, imputed scores were calculated. For those
with at least one response on items of spouses and children, scores of answered items on
spouses and children were averaged, and the average score was used for nonresponse items.
If no items on spouses and children were answered, then a mean score of the remaining
spouse/children-unrelated items was used as a score [29].

Positive affect and negative affect were assessed using the six-item positive affect
scale (PAS) and six-item negative affect scale (NAS) [30]. Participants were asked the
following question, with six positive and six negative emotions as responses: “During the
past 30 days, how much of the time did you feel?” Sample emotions included cheerful and
extremely happy for the PAS, and nervous and hopeless for the NAS. Items were answered
on a five-point Likert scale from 1 (all of the time) to 5 (none of the time) and reverse-coded.
PAS and NAS scores were calculated by taking the mean of all six items, where higher
scores indicate greater positive and negative emotions. Both the PAS (Cronbach α, 0.91)
and the NAS (α 0.86) showed good internal consistency.

2.2.3. Self-Rated Health (SRH)

Two types of SRH—physical SRH and health compared to others—were assessed at
each wave. Self-rated physical health was measured using a single item on a five-point
Likert scale: 1 (poor), 2 (fair), 3 (good), 4 (very good), and 5 (excellent). Greater scores
indicate better self-rated physical health. Self-rated health compared to others at your age
was assessed at each wave using a single item on a five-point Likert scale: 1 (much better),
2 (somewhat better), 3 (about the same), 4 (somewhat worse), and 5 (much worse). Higher
scores indicate worse health compared to others.

2.2.4. Cardiovascular Conditions

Cardiovascular disease (CVD) events/conditions were assessed at each wave similar
to prior research [31]. Participants self-reported if they had each of the following car-
diovascular health problems: stroke, heart trouble suspected/confirmed by doctor, heart
attack, angina, high blood pressure (hypertension), valve disease, hole in heart, blocked
artery, irregular heartbeat, heart murmur, heart failure, and other heart problem (including
hyperlipidemia). Participants at each wave were asked the following question for each of
the cardiovascular health problems described above: “In the past 12 months, have you ex-
perienced or been treated for . . . ?”. Participants were classified as having a cardiovascular
event/condition if they reported experiencing at least one.

2.3. Statistical Methods

Descriptive analyses for continuous (means, standard deviations, and correlations)
and categorical (frequencies and percentages) study variables are presented. Chi-square
and t-tests were used to examine the association of categorical and continuous predictors
with CVD at follow-up waves 2 (9–11 years later) and 3 (17–19 years later). Multiple logistic
regressions, models 1–3, for each domain (subjective wellbeing and SRH) were run on
CVD conditions 10–19 years later, with covariates. Odds ratios (OR) and 95% confidence
intervals (95% CI) are presented as regression results.

For subjective wellbeing models, model 1 was adjusted for baseline covariates includ-
ing demographics and CVD risk factors (age, race, marital status, education, employment
status, income, smoking behavior, diabetes, and pre-existing CVD); model 2 was addition-
ally adjusted for life satisfaction at baseline, and model 3 was fully adjusted with positive
and negative affect. For the SRH models, model 1 was the same as subjective wellbeing
model 1, whereas model 2 included self-rated physical health at baseline, and model 3
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additionally added SRH compared to others. The goodness of fit of logistic models was
assessed using the Hosmer–Lemeshow goodness-of-fit test, C-statistics, and AIC (Alkaline
information criteria). Smaller values for AIC and greater values for C-statistics indicated a
better fit, with C-statistic values over 0.7 considered a good fit. Furthermore, sensitivity
analyses were conducted to test goodness of fit of excluding the pre-existing CVD condition
from the models.

Lastly, receiver operating characteristic (ROC) curve analyses were conducted, and
the highest Youden’s Index (sensitivity + specificity − 1) value was used to determine
the optimal cutoff points of subjective wellbeing and SRH measures that discriminate
women at risk of CVD at wave 3 from no risk. Two-tailed p-values <0.05 were considered
statistically significant for all analyses.

All statistical analyses were conducted in SPSS version 29.0 (SPSS Inc., Chicago, IL,
USA).

3. Results

Participants reporting cardiovascular conditions significantly increased over time;
22.5% (n = 386) of participants had a cardiovascular condition or health problem at wave 1,
which increased to 41.8% (n = 718) at wave 2 (9–11 years later) and 54.4% (n = 933) at wave 3
(17–19 years later). Participants with a CVD condition at waves 2 and 3 were older in age,
had less income and a lower education level, were not working at wave 1 and diabetic, and
had pre-existing CVD at wave 1 compared those with no CVD (see Table 1).

For both subjective wellbeing and SRH model 1, women who were older, non-white,
and had pre-existing CVD had greater odds of reporting a cardiovascular condition about
10 years later at wave 2. On the other hand, only age and pre-existing CVD were signifi-
cantly associated with CVD conditions 19 years later at wave 3 (Table 2).

For the subjective wellbeing models, participants with higher baseline life satisfaction
had a significantly lower risk of a cardiovascular event at 10 years (wave 2) and 19 years
(wave 3) later for model 2 (10 years OR 0.86, 95% CI 0.78–0.95; 19 years OR 0.82, 95% CI
0.75–0.90) and model 3 (10 years OR 0.83, 95% CI 0.74–0.94; 19 years OR 0.83, 95% CI
0.74–0.93; Table 2). However, positive and negative affect (subjective wellbeing model 3)
were not significantly associated with cardiovascular conditions over time after controlling
for all covariates. Model 2 demonstrated an adequate fit based on the Hosmer–Lemeshow
test (p > 0.05) and was the best model among all three models according to C-statistics
and AIC.

For SRH models, individuals with better self-rated physical health had significantly
lower odds of having cardiovascular health problems at 10 and 19 years later for model 2
(10 years OR 0.74, 95% CI 0.64–0.85; 19 years OR 0.71, 95% CI 0.62–0.81) and model 3
(10 years OR 0.79, 95% CI 0.68–0.92; 19 years OR 0.74, 95% CI 0.64–0.86; Table 2). Health
compared to others was not significantly associated with cardiovascular conditions 10
(wave 2) or 19 (wave 3) years later. SRH model 2 demonstrated the best model fit based on
C-statistic and AIC among all three models (Table 2) and was adequate according to the
Hosmer–Lemeshow test (p > 0.05).

When considering subjective wellbeing and SRH models using wave 2 as baseline in
predicting cardiovascular conditions at 9–11 years later at wave 3, the results were similar
to the logistic regression using wave 1 as baseline except for health compared to others
(Supplementary Materials Table S3). Worse health compared to others at wave 2 predicted
a higher risk of CVD at wave 3 (OR 1.30, 95% CI: 1.11–1.53; Table S3).

Sensitivity analyses of excluding existing CVD condition from the models showed
similar results of life satisfaction and SRH (Supplementary Materials Table S4). Without
pre-existing CVD in the models, presence of diabetic condition was significantly associated
with increased CVD risk at 10 years and 19 years later (Table S4).
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Table 2. Logistic regression analysis, odds ratios (95% confidence intervals), for subjective wellbeing
and self-rated health (wave 1) at baseline predicting cardiovascular conditions 10 years (wave 2) and
19 years later (wave 3).

Variables at Wave 1
CVD Conditions (Wave 2)

OR (95% CI)
CVD Conditions (Wave 3)

OR (95% CI)

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3

Subjective Wellbeing Model

Age 1.05
(1.04, 1.06)

1.06
(1.04, 1.07)

1.05
(1.04, 1.06)

1.05
(1.04, 1.06)

1.06
(1.05, 1.07)

1.06
(1.05, 1.07)

White vs. non-white 0.45 (0.29, 0.71) 0.46 (0.29, 0.73) 0.46 (0.29, 0.72) 0.62 (0.39, 0.97) 0.64 (0.41, 1.00) 0.63 (0.40, 1.00)

Married vs. not married 0.92
(0.70, 1.21)

0.97
(0.74, 1.28)

0.97
(0.73, 1.27)

0.93
(0.72, 1.19)

0.99
(0.77, 1.29)

0.99
(0.77, 1.29)

<HS degree --- --- --- --- --- ---
HS degree 0.87 (0.52, 1.48) 0.87 (0.51, 1.48) 0.86 (0.51, 1.47) 0.92 (0.55, 1.54) 0.91 (0.54, 1.54) 0.92 (0.54, 1.54)

Some college 0.95
(0.56, 1.60)

0.93
(0.55, 1.58)

0.92
(0.54, 1.56)

1.05
(0.62, 1.76)

1.02
(0.61, 1.72)

1.03
(0.61, 1.73)

≥4 year college 0.66 (0.39, 1.14) 0.65 (0.38, 1.13) 0.65 (0.37, 1.11) 0.74 (0.44, 1.25) 0.72 (0.43, 1.23) 0.73 (0.43, 1.23)

Not working vs. working 1.18
(0.92, 1.52)

1.18
(0.91, 1.51)

1.16
(0.90, 1.49)

1.12
(0.89, 1.42)

1.11
(0.88, 1.40)

1.11
(0.88, 1.41)

Income (US dollars) 1.00
(1.00, 1.00)

1.00
(1.00, 1.00)

1.00
(1.00, 1.00)

1.00
(1.00, 1.00)

1.00
(1.00, 1.00)

1.00
(1.00, 1.00)

Current vs. former/never
smoker

1.10
(0.80, 1.51)

1.07
(0.78, 1.47)

1.08
(0.79, 1.48)

1.18
(0.88, 1.58)

1.13
(0.84, 1.53)

1.13
(0.84, 1.52)

Diabetic vs. nondiabetic 1.11
(0.42, 2.96)

1.04
(0.39, 2.75)

1.04
(0.39, 2.78)

1.79
(0.63, 5.08)

1.62
(0.57, 4.63)

1.61
(0.57, 4.61)

Pre-existing CVD vs. no CVD 13.86
(9.96, 19.28)

13.30
(9.57, 18.56)

13.51
(9.69, 18.83)

8.12
(5.73, 11.51)

7.72
(5.44, 10.95)

7.69
(5.42, 10.92)

Life satisfaction 0.86 (0.78, 0.95) 0.83 (0.74, 0.94) 0.82 (0.75, 0.90) 0.83 (0.74, 0.93)
Positive affect 0.96 (0.75, 1.22) 0.94 (0.77, 1.16)

Negative affect 1.08 (0.86, 1.34) 0.98 (0.77, 1.24)
Hosmer–Lemeshow (p-value) 0.10 0.16 0.14 0.85 0.83 0.94

C-statistic 0.80 0.80 0.80 0.80 0.80 0.80
AIC 1808.71 1801.51 1804.48 1985.10 1969.92 1973.60

Self-Rated Health Model

Age 1.05
(1.04, 1.06)

1.05
(1.04, 1.06)

1.06
(1.04, 1.07)

1.05
(1.04, 1.06)

1.05
(1.05, 1.07)

1.06
(1.05, 1.07)

White vs. non-white 0.45 (0.29, 0.71) 0.51 (0.32, 0.80) 0.49 (0.31, 0.78) 0.62 (0.39, 0.97) 0.71 (0.46, 1.11) 0.69 (0.44, 1.10)
Married vs. not married 0.92 (0.70, 1.21) 0.95 (0.72, 1.24) 0.93 (0.71, 1.22) 0.93 (0.72, 1.19) 0.96 (0.77, 1.25) 0.95 (0.73, 1.22)

<HS degree --- --- --- --- --- ---
HS degree 0.87 (0.52, 1.48) 0.96 (0.57, 1.64) 0.94 (0.55, 1.60) 0.92 (0.55, 1.54) 1.03 (0.52, 1.38) 1.01 (0.60, 1.71)

Some college 0.95 (0.56, 1.06) 1.08 (0.64, 1.84) 1.06 (0.62, 1.81) 1.05 (0.62, 1.76) 1.23 (0.65, 1.72) 1.21 (0.71, 2.05)
≥4 year college 0.66 (0.39, 1.14) 0.78 (0.45, 1.36) 0.77 (0.44, 1.33) 0.74 (0.44, 1.25) 0.90 (0.48, 1.30) 0.89 (0.52, 1.52)

Not working vs. working 1.18
(0.92, 1.52)

1.23
(0.95, 1.58)

1.23
(0.96, 1.59)

1.12
(0.89, 1.42)

1.16
(0.87, 1.37)

1.16
(0.91, 1.47)

Income (US dollars) 1.00
(1.00, 1.00)

1.00
(1.00, 1.00)

1.00
(1.00, 1.00)

1.00
(1.00, 1.00)

1.00
(1.00, 1.00)

1.00
(1.00, 1.00)

Current vs. Former/never
smoker

1.10
(0.80, 1.51)

1.05
(0.76, 1.44)

1.04
(0.76, 1.43)

1.18
(0.88, 1.58)

1.10
(0.85, 1.49)

1.10
(0.82, 1.48)

Diabetic vs. nondiabetic 1.11
(0.42, 2.96)

0.93
(0.34, 2.52)

0.91
(0.34, 2.48)

1.79
(0.63, 5.08)

1.51
(0.92, 6.34)

1.49
(0.51, 4.41)

Pre-existing CVD vs. no CVD 13.86
(9.96, 19.28)

12.33
(8.83, 17.22)

12.18
(8.72, 17.01)

8.12
(5.73, 11.51)

7.04
(4.95, 10.03)

6.96
(4.89, 9.91)

Physical SRH 0.74 (0.64, 0.85) 0.79 (0.68, 0.92) 0.71 (0.62, 0.80) 0.74 (0.64, 0.86)

Health compared to others 1.14
(0.98, 1.34)

1.10
(0.95, 1.28)

Hosmer–Lemeshow (p-value) 0.10 0.72 0.16 0.85 0.83 0.80
C-statistic 0.81 0.81 0.80 0.80 0.80 0.80

AIC 1804.55 1787.96 1787.19 1980.94 1954.37 1954.65

Abbreviations. HS = high school; CVD = cardiovascular disease; SRH = self-rated health; AIC = Akaike information
criteria. Values are statistically significant at the α = 0.05 significance level when 95% CI does not contain 1. A
Hosmer–Lemeshow p-value > 0.05 indicates a good model fit.

On the basis of the ROC curve results, the optimum cutoff points—based on the
highest Youden index value—for life satisfaction score to discriminate women at a high
risk of CVD from a low risk were 7.65 and 8.29 in predicting lifetime risk of CVD at 10 and
19 years, respectively (10 years, sensitivity 64% and specificity 45%; 19 years, sensitivity 43%
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and specificity 66%; Table 3). For SRH, the optimal cutoff value was 3.50 for physical SRH
at both 10 and 19 years (10 years, sensitivity 66% and specificity 55%; 19 years, sensitivity
67% and specificity 52%; Table 3).

Table 3. Optimal cutoff points of life satisfaction and physical self-rated heath (SRH) scores to predict
cardiovascular disease (CVD) at 10 years (wave 2) and 17–19 years later (wave 3).

Subjective Wellbeing Measures Cutoff Values AUC (95% CI) Sensitivity Specificity Youden Index p-Value

CVD at 10 years (Wave 2)
Life satisfaction 7.65 0.541 (0.513, 0.569) 0.636 0.450 0.086 0.004
Physical SRH 3.50 0.630 (0.603, 0.657) 0.660 0.554 0.215 0.000

CVD at 17–19 years (Wave 3)
Life satisfaction 8.29 0.550 (0.522, 0.577) 0.434 0.659 0.093 0.000
Physical SRH 3.50 0.626 (0.600, 0.652) 0.674 0.517 0.191 0.000

Abbreviations. AUC = area under the receiver operator characteristic (ROC) curve; CI = confidence interval;
CVD = cardiovascular disease; SRH = self-rated health. The p-value is from the ROC curve analysis. Receiver
operator characteristic (ROC) curve analysis was conducted to calculate the sensitivity and specificity of subjective
wellbeing measures (wave 1) predicting cardiovascular conditions at waves 2 and 3. Model 2 was selected for
both life satisfaction and physical SRH models.

4. Discussion

The current study found that older age, being non-white, life satisfaction, and self-
rated health (SRH) at baseline are independent predictors of women’s cardiovascular
health at 10 years and even almost 20 years later. Certain psychological factors, such
as life satisfaction and self-rated physical health can have clinical utility as alternatives
to major depression in female patients. Life satisfaction is negatively correlated with
depression [32], and SRH is a significant predictor of major depression up to 5 years later
in females [33]. Thus, both life satisfaction and self-rated health can be used as proxy
measures for CVD risk.

The current study findings add to the growing literature examining the association
between psychological risk factors and CVD, particularly with a focus on women [18,26].
Prior research using MIDUS data found a greater life satisfaction associated with lower
odds of cardiometabolic conditions at 8–11 years later [20]. The current study builds upon
past research by finding life satisfaction and self-reported physical health as predictors of
a long-term cardiovascular health specifically in women. Indeed, the past research has
found sex-differences in the influence of psychological risk factors on cardiovascular health
for men and women. Specifically, women with low life satisfaction, but not men, had
worse cardiovascular health measures, such as body mass index (BMI), blood pressure,
cholesterol, and glucose levels [34].

Previous studies using a composite global measure of wellbeing found that subjective
wellbeing was associated with less coronary artery calcification in women [21] and reduced
risk of hypertension and dyslipidemia, as well as lower Framingham risk score, in men and
women [35]. When looking at specific domains of subjective wellbeing, the current study
found only life satisfaction, but not positive or negative affect, to be significantly associated
with a long-term cardiovascular health for women. Furthermore, the beneficial influence of
life satisfaction was retained after controlling for other CVD risk confounders in the model,
suggesting that the domains of subjective wellbeing indeed seem to be separate and distinct
constructs. Previous research on positive affect has yielded inconsistent results regarding
its association with cardiovascular health over time. While some studies found similar
nonsignificant results with cardiovascular health over time [36], others found positive affect
to be protective against incident heart disease [37]. In the current study, women reporting a
cardiovascular condition/health problem at 10 years and 17–19 years later constantly had
significantly lower levels of life satisfaction at baseline. This indicates that life satisfaction
may be an independent factor that determines long-term cardiovascular health for women.

Consistent with prior research, worse physical SRH was associated with greater
odds of having cardiovascular conditions/events at 10 and almost 20 years later. Health
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behaviors and clinical risk factors are thought to be potential mechanisms to explain the
association between SRH and CVD. Physical SRH remained a significant predictor of
cardiovascular health even after controlling for demographics, smoking status, and chronic
conditions of diabetes and CVD, thus suggesting its robust association with cardiovascular
health in women. These findings suggest that physical SRH may be an independent factor,
particularly in women, predicting elevated CVD risk. Indeed, prior research in women with
CVD found SRH to be similar in risk magnitude to traditional risk factors (i.e., diabetes
and dyslipidemia) [27]. Furthermore, SRH—in conjunction with blood pressure, age, and
smoking status—adequately determined CVD risk for women, at least compared to the
Framingham model, suggesting that SRH can be a useful tool for clinicians in assessing
CVD risk for women [23]. A meta-analysis of prospective studies in Europe and the
United States found poor or fair SRH to be associated with cardiovascular-related mortality,
suggesting that SRH is valuable for patients with or at risk for CVD [38]. These findings
support the utility of physical SRH as an important predictor of cardiovascular health.

Our findings provide robust support for the significant roles of subjective wellbeing
and SRH in cardiovascular health for women nearly 20 years later. These findings add
to the existing literature and highlight the significance of life satisfaction and self-rated
physical health as important psychological factors influencing women’s cardiovascular
health. Additionally, the use of a large national dataset, the MIDUS study, which includes
adults in early and middle adulthood at baseline, allowed for valuable insight into the
impact psychological factors on cardiovascular health during a critical period of life, i.e.,
middle age, when clinical risk factors start to emerge.

Potential mechanisms linking wellbeing [9] with CVD conditions include both be-
havioral and biological pathways. Greater wellbeing is thought to lead to more healthy
behaviors and fewer unhealth behaviors, thereby impacting one’s cardiovascular health.
Wellbeing can strengthen restorative processes, such as physical activity and fruit/vegetable
consumption, as well as reduce deteriorative processes and alcohol consumption [10]. Ad-
ditionally, the protective influence of wellbeing on CVD health is also thought to occur via
indirect biological pathways (i.e., inflammation and cortisol) [9].

Using the MIDUS study, our study reports empirical optimal points of life satisfaction
and SRH for CVD risk stratification. Women with life satisfaction scores of 8 and below—on
scale from 0 to 10—are at a higher risk for lifetime CVD conditions than those who score
above 8. Additionally, women reporting their self-rated physical SRH as good, fair, or
poor—below a cutoff point of 3.5—have a greater lifetime risk for cardiovascular conditions.
Our study’s optimal cutoff points for CVD risk stratification are slightly higher than the
previous literature [38]. This may suggest that our study’s population, majority (94%) white
women, may over inflate their self-rated wellbeing and physical health, partly attributed to
the fact that women tend to be more optimistic and overestimate their health compared
to men [39,40]. Additionally, older adults, whites, and those with higher socioeconomic
status (SES) have also been found to overestimate their health [41]. Therefore, it requires
caution and consideration of the tendency of women, particularly white with higher SES,
to overestimate their health, when applying life satisfaction and SRH measures to clinical
setting in assessing women’s CVD risk.

The unexpected finding of health compared to others being an independent CVD
risk factor when using wave 2 data, but not when using wave 1 data (Table S3), may be
accounted for by an age group difference in participants’ response on health compared
to others. Aging may add more precision to the “health compared to others” measure in
predicting future cardiovascular health.

Pre-existing CVD condition is a well-established risk factor for future CVD incidences
and events among women, which is consistent with the current study models. Our sen-
sitivity analyses of excluding pre-existing CVD condition from the prediction models on
future CVD incidences showed diabetes as a significant CVD risk factor (Table S4), in
contrast to our main finding of models with pre-existing CVD, presence of diabetes was
not significantly associated with future CVD incidences (Table 3). This may be accounted
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for by the fact that diabetes is one of the known CVD risk factors [42,43] and is significantly
correlated with pre-existing CVD conditions (wave 1 χ2 = 40.56, p < 0.001; wave 2 χ2 = 80.74,
p < 0.001; wave 3 χ2 =72.37, p < 0.001). Including both pre-existing CVD and diabetes
conditions may result in multicollinearity; the study used both AIC and C statistics and
tested the model fit of inclusion of these covariates. Following model fit tests, the study’s
current models with pre-existing CVD condition as a baseline covariate showed a better fit
of models than without it.

This study had several limitations. First, study data were self-reported, particularly
cardiovascular disease diagnoses without adjudication; thus, they may be biased, although
the self-report of medical conditions has been found to be reliable [44]. Future research
should incorporate clinical assessments of cardiovascular conditions. Second, the generaliz-
ability of the study results is limited due to the overwhelming proportion of white women
and underrepresentation of racial and ethnic minority groups. For example, reported cutoff
points of life satisfaction and SRH are empirically driven and may be specific to our study
data. Future studies with more diverse, representative data are warranted for optimal cutoff
points of subjective wellbeing measures. Third, cardiovascular health conditions/problems
at all three waves were serially correlated with each other. Future studies are warranted to
examine serial correlations of subjective wellbeing and self-rated physical health with CVD
conditions to determine its causation direction and residual effects.

Implications

Despite these limitations, the current study contributes to the existing literature by
finding the significant impact of life satisfaction and SRH on long-term cardiovascular
health up to 20 years later in women. Both life satisfaction and SRH are modifiable
CVD risk factors and can serve as an important point for public health interventions in
reducing the burden of CVD. A meta-analysis [45] showed that interventions—mindfulness,
cognitive approaches, and other psychological interventions—were particularly effective
in increasing subjective (hedonic) wellbeing. Additionally, a gratitude intervention in
women found that participants had greater life satisfaction and lower diastolic blood
pressure [46], while another eHealth intervention in patients with CVD was found to
improve subjective wellbeing [47]. Furthermore, healthcare providers may benefit from
considering patients’ subjective wellbeing and SRH when evaluating and managing those at
risk for cardiovascular disease. Adopting a more comprehensive approach considering both
physical and psychological aspects of cardiovascular health may improve the identification
of women who are at risk and reduce the overall burden of CVD in women. In particular, a
single-item SRH measure is a convenient and low-cost assessment that could be used as a
quick screening tool for cardiovascular health.

5. Conclusions

The present study supports that aging, non-white racial background, and psychologi-
cal risk factors (subjective wellbeing and SRH) are associated with cardiovascular health
in women over time. Greater levels of subjective wellbeing, life satisfaction, and better
self-rated physical health were associated with lower odds of cardiovascular events up to
almost 20 years later for adult women. Understanding the role of psychological factors in
cardiovascular health is crucial for developing effective public health interventions. Future
research is needed to validate the current study’s findings in a more diverse population
including racial and ethnic minority women.

Supplementary Materials: The following supporting information can be downloaded at https://
www.mdpi.com/article/10.3390/ijerph20146380/s1: Table S1. Descriptive statistics of characteristics
at waves 1, 2, and 3 and its comparisons; Table S2. Correlations for life satisfaction, positive affect,
and negative affect; Table S3. Logistic regression analysis for subjective wellbeing and self-rated
health (wave 2) predicting cardiovascular conditions 10 years later at wave 3; Table S4. Logistic
regression analysis, odds ratio (95% confidence intervals), for subjective wellbeing and self-rated
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health (wave 1) at baseline predicting cardiovascular conditions 10 years (wave 2) and 19 years later
(wave 3), with exclusion of pre-existing CVD.

Author Contributions: Conceptualization, E.Z.W.; methodology, E.Z.W. and H.J.-S.; formal analysis,
E.Z.W. and H.J.-S.; writing—original draft preparation, E.Z.W.; writing—review and editing, E.Z.W.,
H.J.-S. and J.W. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding. The MIDUS study was funded by the John D.
and Catherine T. MacArthur Foundation and grants from the National Institute on Aging.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
Midlife in the United States (MIDUS) study.

Data Availability Statement: The current study used publicly available data at https://www.icpsr.
umich.edu/web/pages/NACDA/midus.html (accessed on 16 December 2022).

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Benjamin, E.J.; Muntner, P.; Alonso, A.; Bittencourt, M.S.; Callaway, C.W.; Carson, A.P.; Chamberlain, A.M.; Chang, A.R.; Cheng,

S.; Das, S.R.; et al. Heart Disease and Stroke Statistics—2019 Update: A Report From the American Heart Association. Circulation
2019, 139, e56–e528. [CrossRef] [PubMed]

2. CDC Heart Disease Facts|Cdc.gov. Available online: https://www.cdc.gov/heartdisease/facts.htm (accessed on 12 February
2023).

3. Cho, L.; Davis, M.; Elgendy, I.; Epps, K.; Lindley, K.J.; Mehta, P.K.; Michos, E.D.; Minissian, M.; Pepine, C.; Vaccarino, V.; et al.
Summary of Updated Recommendations for Primary Prevention of Cardiovascular Disease in Women: JACC State-of-the-Art
Review. J. Am. Coll. Cardiol. 2020, 75, 2602–2618. [CrossRef] [PubMed]

4. Vogel, B.; Acevedo, M.; Appelman, Y.; Bairey Merz, C.N.; Chieffo, A.; Figtree, G.A.; Guerrero, M.; Kunadian, V.; Lam, C.S.P.; Maas,
A.H.E.M.; et al. The Lancet Women and Cardiovascular Disease Commission: Reducing the Global Burden by 2030. Lancet 2021,
397, 2385–2438. [CrossRef] [PubMed]

5. Connelly, P.J.; Azizi, Z.; Alipour, P.; Delles, C.; Pilote, L.; Raparelli, V. The Importance of Gender to Understand Sex Differences in
Cardiovascular Disease. Can. J. Cardiol. 2021, 37, 699–710. [CrossRef]

6. Woodward, M. Rationale and Tutorial for Analysing and Reporting Sex Differences in Cardiovascular Associations. Heart 2019,
105, 1701–1708. [CrossRef]

7. Van Bussel, E.F.; Hoevenaar-Blom, M.P.; Poortvliet, R.K.E.; Gussekloo, J.; van Dalen, J.W.; van Gool, W.A.; Richard, E.; Moll van
Charante, E.P. Predictive Value of Traditional Risk Factors for Cardiovascular Disease in Older People: A Systematic Review. Prev.
Med. 2020, 132, 105986. [CrossRef]

8. Levine, G.N.; Cohen, B.E.; Commodore-Mensah, Y.; Fleury, J.; Huffman, J.C.; Khalid, U.; Labarthe, D.R.; Lavretsky, H.; Michos,
E.D.; Spatz, E.S.; et al. Psychological Health, Well-Being, and the Mind-Heart-Body Connection: A Scientific Statement From the
American Heart Association. Circulation 2021, 143, e763–e783. [CrossRef]

9. Boehm, J.K.; Kubzansky, L.D. The Heart’s Content: The Association between Positive Psychological Well-Being and Cardiovascu-
lar Health. Psychol. Bull. 2012, 138, 655–691. [CrossRef]

10. Boehm, J.K. Positive Psychological Well-Being and Cardiovascular Disease: Exploring Mechanistic and Developmental Pathways.
Soc. Personal. Psychol. Compass 2021, 15, e12599. [CrossRef]

11. Orimoloye, O.A.; Mirbolouk, M.; Uddin, S.M.I.; Dardari, Z.A.; Miedema, M.D.; Al-Mallah, M.H.; Yeboah, J.; Blankstein, R.; Nasir,
K.; Blaha, M.J. Association Between Self-Rated Health, Coronary Artery Calcium Scores, and Atherosclerotic Cardiovascular
Disease Risk: The Multi-Ethnic Study of Atherosclerosis (MESA). JAMA Netw. Open 2019, 2, e188023. [CrossRef]

12. Mavaddat, N.; Parker, R.A.; Sanderson, S.; Mant, J.; Kinmonth, A.L. Relationship of Self-Rated Health with Fatal and Non-Fatal
Outcomes in Cardiovascular Disease: A Systematic Review and Meta-Analysis. PLoS ONE 2014, 9, e103509. [CrossRef] [PubMed]

13. Ryan, R.M.; Deci, E.L. On Happiness and Human Potentials: A Review of Research on Hedonic and Eudaimonic Well-Being.
Annu. Rev. Psychol. 2001, 52, 141–166. [CrossRef] [PubMed]

14. Ryff, C.D.; Boylan, J.M.; Kirsch, J.A. Eudaimonic and Hedonic Well-Being: An Integrative Perspective with Linkages to So-
ciodemographic Factors and Health. In Measuring Well-Being; Oxford University Press: Oxford, UK, 2021; pp. 92–135. ISBN
978-0-19-751253-1.

15. Ryff, C.D.; Keyes, C.L. The structure of psychological well-being revisited. J. Personal. Soc. Psychol. 1995, 69, 719–727. [CrossRef]
16. Keyes, C.L.; Shmotkin, D.; Ryff, C.D. Optimizing well-being: The empirical encounter of two traditions. J. Personal. Soc. Psychol.

2002, 82, 1007–1022. [CrossRef]
17. Diener, E.; Suh, E.M.; Lucas, R.E.; Smith, H.L. Subjective Well-Being: Three Decades of Progress. Psychol. Bull. 1999, 125, 276–302.

[CrossRef]

https://www.icpsr.umich.edu/web/pages/NACDA/midus.html
https://www.icpsr.umich.edu/web/pages/NACDA/midus.html
https://doi.org/10.1161/CIR.0000000000000659
https://www.ncbi.nlm.nih.gov/pubmed/30700139
https://www.cdc.gov/heartdisease/facts.htm
https://doi.org/10.1016/j.jacc.2020.03.060
https://www.ncbi.nlm.nih.gov/pubmed/32439010
https://doi.org/10.1016/S0140-6736(21)00684-X
https://www.ncbi.nlm.nih.gov/pubmed/34010613
https://doi.org/10.1016/j.cjca.2021.02.005
https://doi.org/10.1136/heartjnl-2019-315299
https://doi.org/10.1016/j.ypmed.2020.105986
https://doi.org/10.1161/CIR.0000000000000947
https://doi.org/10.1037/a0027448
https://doi.org/10.1111/spc3.12599
https://doi.org/10.1001/jamanetworkopen.2018.8023
https://doi.org/10.1371/journal.pone.0103509
https://www.ncbi.nlm.nih.gov/pubmed/25076041
https://doi.org/10.1146/annurev.psych.52.1.141
https://www.ncbi.nlm.nih.gov/pubmed/11148302
https://doi.org/10.1037/0022-3514.69.4.719
https://doi.org/10.1037/0022-3514.82.6.1007
https://doi.org/10.1037/0033-2909.125.2.276


Int. J. Environ. Res. Public Health 2023, 20, 6380 12 of 13

18. Yang, Y. Social Inequalities in Happiness in the United States, 1972 to 2004: An Age-Period-Cohort Analysis. Am. Sociol. Rev.
2008, 73, 204–226. [CrossRef]

19. Natt Och Dag, Y.; Engström, G.; Rosvall, M. Life Satisfaction and Coronary Atherosclerosis: The SCAPIS Study. J. Psychosom. Res.
2021, 152, 110663. [CrossRef]

20. Boehm, J.K.; Chen, Y.; Williams, D.R.; Ryff, C.D.; Kubzansky, L.D. Subjective Well-Being and Cardiometabolic Health: An
8–11 Year Study of Midlife Adults. J. Psychosom. Res. 2016, 85, 1–8. [CrossRef]

21. Janssen, I.; Powell, L.H.; Everson-Rose, S.A.; Hollenberg, S.M.; El Khoudary, S.R.; Matthews, K.A. Psychosocial Well-Being and
Progression of Coronary Artery Calcification in Midlife Women. JAHA 2022, 11, e023937. [CrossRef]

22. Rumsfeld, J.S.; Alexander, K.P.; Goff, D.C.; Graham, M.M.; Ho, P.M.; Masoudi, F.A.; Moser, D.K.; Roger, V.L.; Slaughter, M.S.;
Smolderen, K.G.; et al. Cardiovascular Health: The Importance of Measuring Patient-Reported Health Status: A Scientific
Statement from the American Heart Association. Circulation 2013, 127, 2233–2249. [CrossRef] [PubMed]

23. May, M.; Lawlor, D.A.; Brindle, P.; Patel, R.; Ebrahim, S. Cardiovascular Disease Risk Assessment in Older Women: Can We
Improve on Framingham? British Women’s Heart and Health Prospective Cohort Study. Heart 2006, 92, 1396–1401. [CrossRef]
[PubMed]

24. Jylhä, M.; Volpato, S.; Guralnik, J.M. Self-Rated Health Showed a Graded Association with Frequently Used Biomarkers in a
Large Population Sample. J. Clin. Epidemiol. 2006, 59, 465–471. [CrossRef] [PubMed]

25. Kaplan, G.A.; Goldberg, D.E.; Everson, S.A.; Cohen, R.D.; Salonen, R.; Tuomilehto, J.; Salonen, J. Perceived Health Status and
Morbidity and Mortality: Evidence from the Kuopio Ischaemic Heart Disease Risk Factor Study. Int. J. Epidemiol. 1996, 25,
259–265. [CrossRef] [PubMed]

26. van der Linde, R.M.; Mavaddat, N.; Luben, R.; Brayne, C.; Simmons, R.K.; Khaw, K.T.; Kinmonth, A.L. Self-Rated Health and
Cardiovascular Disease Incidence: Results from a Longitudinal Population-Based Cohort in Norfolk, UK. PLoS ONE 2013, 8,
e65290. [CrossRef]

27. Rutledge, T.; Linke, S.E.; Johnson, B.D.; Bittner, V.; Krantz, D.S.; Whittaker, K.S.; Eastwood, J.-A.; Eteiba, W.; Cornell, C.E.; Pepine,
C.J.; et al. Self-Rated Versus Objective Health Indicators as Predictors of Major Cardiovascular Events: The NHLBI-Sponsored
Women’s Ischemia Syndrome Evaluation. Psychosom. Med. 2010, 72, 549–555. [CrossRef]

28. Boerma, T.; Hosseinpoor, A.R.; Verdes, E.; Chatterji, S. A Global Assessment of the Gender Gap in Self-Reported Health with
Survey Data from 59 Countries. BMC Public. Health 2016, 16, 675. [CrossRef]

29. Prenda, K.M.; Lachman, M.E. Planning for the Future: A Life Management Strategy for Increasing Control and Life Satisfaction in
Adulthood. Psychol. Aging 2001, 16, 206–216. [CrossRef]

30. Mroczek, D.K.; Kolarz, C.M. The Effect of Age on Positive and Negative Affect: A Developmental Perspective on Happiness. J.
Personal. Soc. Psychol. 1998, 75, 1333–1349. [CrossRef]

31. Keyes, C.L.M. The Nexus of Cardiovascular Disease and Depression Revisited: The Complete Mental Health Perspective and the
Moderating Role of Age and Gender. Aging Ment. Health 2004, 8, 266–274. [CrossRef]

32. Koivumaa-Honkanen, H.; Kaprio, J.; Honkanen, R.; Viinamäki, H.; Koskenvuo, M. Life Satisfaction and Depression in a 15-Year
Follow-up of Healthy Adults. Soc. Psychiatry Psychiatr. Epidemiol. 2004, 39, 994–999. [CrossRef]

33. Ambresin, G.; Chondros, P.; Dowrick, C.; Herrman, H.; Gunn, J.M. Self-Rated Health and Long-Term Prognosis of Depression.
Ann. Fam. Med. 2014, 12, 57–65. [CrossRef]

34. Mathews, L.; Ogunmoroti, O.; Nasir, K.; Blumenthal, R.S.; Utuama, O.A.; Rouseff, M.; Das, S.; Veledar, E.; Feldman, T.; Agatston,
A.; et al. Psychological Factors and Their Association with Ideal Cardiovascular Health Among Women and Men. J. Womens
Health 2018, 27, 709–715. [CrossRef] [PubMed]

35. McLeish, A.C.; Smith, T.; Riggs, D.W.; Hart, J.L.; Walker, K.L.; Keith, R.J.; Anderson, L.; Sithu, I.; Pinilla-Baquero, J.; Srivastava, S.;
et al. Community-Based Evaluation of the Associations Between Well-Being and Cardiovascular Disease Risk. J. Am. Heart Assoc.
2022, 11, e027095. [CrossRef]

36. Freak-Poli, R.; Mirza, S.S.; Franco, O.H.; Ikram, M.A.; Hofman, A.; Tiemeier, H. Positive Affect Is Not Associated with Incidence
of Cardiovascular Disease: A Population-Based Study of Older Persons. Prev. Med. 2015, 74, 14–20. [CrossRef] [PubMed]

37. Davidson, K.W.; Mostofsky, E.; Whang, W. Don’t Worry, Be Happy: Positive Affect and Reduced 10-Year Incident Coronary Heart
Disease: The Canadian Nova Scotia Health Survey. Eur. Heart J. 2010, 31, 1065–1070. [CrossRef]

38. Bamia, C.; Orfanos, P.; Juerges, H.; Schöttker, B.; Brenner, H.; Lorbeer, R.; Aadahl, M.; Matthews, C.E.; Mesquita, H.B.B.; Groot,
C.P.G.M. de Self-Rated Health and All-Cause and Cause-Specific Mortality of Older Adults. Individual Data Meta-Analysis of
Prospective Cohort Studies in the CHANCES Consortium. Maturitas 2017, 103, 37–44. [CrossRef]

39. Layes, A.; Asada, Y.; Kephart, G. Whiners and Deniers—What Does Self-Rated Health Measure? Soc. Sci. Med. 2012, 75, 1–9.
[CrossRef] [PubMed]

40. Wemrell, M.; Karlsson, N.; Perez Vicente, R.; Merlo, J. An Intersectional Analysis Providing More Precise Information on Inequities
in Self-Rated Health. Int. J. Equity Health 2021, 20, 54. [CrossRef]

41. Yao, L.; Robert, S.A. The Contributions of Race, Individual Socioeconomic Status, and Neighborhood Socioeconomic Context on
the Self-Rated Health Trajectories and Mortality of Older Adults. Res. Aging 2008, 30, 251–273. [CrossRef]

42. Jeon-Slaughter, H.; Chen, X.; Tsai, S.; Ramanan, B.; Ebrahimi, R. Developing an Internally Validated Veterans Affairs Women
Cardiovascular Disease Risk Score Using Veterans Affairs National Electronic Health Records. J. Am. Heart Assoc. 2021, 10,
e019217. [CrossRef]

https://doi.org/10.1177/000312240807300202
https://doi.org/10.1016/j.jpsychores.2021.110663
https://doi.org/10.1016/j.jpsychores.2016.03.018
https://doi.org/10.1161/JAHA.121.023937
https://doi.org/10.1161/CIR.0b013e3182949a2e
https://www.ncbi.nlm.nih.gov/pubmed/23648778
https://doi.org/10.1136/hrt.2005.085381
https://www.ncbi.nlm.nih.gov/pubmed/16547204
https://doi.org/10.1016/j.jclinepi.2005.12.004
https://www.ncbi.nlm.nih.gov/pubmed/16632134
https://doi.org/10.1093/ije/25.2.259
https://www.ncbi.nlm.nih.gov/pubmed/9119550
https://doi.org/10.1371/journal.pone.0065290
https://doi.org/10.1097/PSY.0b013e3181dc0259
https://doi.org/10.1186/s12889-016-3352-y
https://doi.org/10.1037/0882-7974.16.2.206
https://doi.org/10.1037/0022-3514.75.5.1333
https://doi.org/10.1080/13607860410001669804
https://doi.org/10.1007/s00127-004-0833-6
https://doi.org/10.1370/afm.1562
https://doi.org/10.1089/jwh.2017.6563
https://www.ncbi.nlm.nih.gov/pubmed/29377738
https://doi.org/10.1161/JAHA.122.027095
https://doi.org/10.1016/j.ypmed.2015.01.032
https://www.ncbi.nlm.nih.gov/pubmed/25661731
https://doi.org/10.1093/eurheartj/ehp603
https://doi.org/10.1016/j.maturitas.2017.06.023
https://doi.org/10.1016/j.socscimed.2011.10.030
https://www.ncbi.nlm.nih.gov/pubmed/22265085
https://doi.org/10.1186/s12939-020-01368-0
https://doi.org/10.1177/0164027507311155
https://doi.org/10.1161/JAHA.120.019217


Int. J. Environ. Res. Public Health 2023, 20, 6380 13 of 13

43. Goff, D.C.; Lloyd-Jones, D.M.; Bennett, G.; Coady, S.; D’Agostino, R.B.; Gibbons, R.; Greenland, P.; Lackland, D.T.; Levy, D.;
O’Donnell, C.J.; et al. 2013 ACC/AHA Guideline on the Assessment of Cardiovascular Risk. Circulation 2014, 129, S49–S73.
[CrossRef] [PubMed]

44. Martin, L.M.; Leff, M.; Calonge, N.; Garrett, C.; Nelson, D.E. Validation of Self-Reported Chronic Conditions and Health Services
in a Managed Care Population. Am. J. Prev. Med. 2000, 18, 215–218. [CrossRef] [PubMed]

45. Sakuraya, A.; Imamura, K.; Watanabe, K.; Asai, Y.; Ando, E.; Equchi, H.; Nishida, N.; Kobayashi, Y.; Arima, H.; Iwanage, M.;
et al. What Kind of Intervention Is Effective for Improving Subjective Well-Being Among Workers? A Systematic Review and
Meta-Analysis of Randomized Controlled Trials. Front. Psychol. 2020, 11, 528656. [CrossRef] [PubMed]

46. Jackowska, M.; Brown, J.; Ronaldson, A.; Steptoe, A. The Impact of a Brief Gratitude Intervention on Subjective Well-Being,
Biology and Sleep. J. Health Psychol. 2016, 21, 2207–2217. [CrossRef]

47. Farhane-Medina, N.Z.; Castillo-Mayén, R.; Luque, B.; Rubio, S.J.; Gutierrez-Domingo, T.; Cuadrado, E.; Arenas, A.; Tabernero,
C. A Brief mHealth-Based Psychological Intervention in Emotion Regulation to Promote Positive Subjective Well-Being in
Cardiovascular Disease Patients: A Non-Randomized Controlled Trial. Healthcare 2022, 10, 1640. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1161/01.cir.0000437741.48606.98
https://www.ncbi.nlm.nih.gov/pubmed/24222018
https://doi.org/10.1016/S0749-3797(99)00158-0
https://www.ncbi.nlm.nih.gov/pubmed/10722987
https://doi.org/10.3389/fpsyg.2020.528656
https://www.ncbi.nlm.nih.gov/pubmed/33281653
https://doi.org/10.1177/1359105315572455
https://doi.org/10.3390/healthcare10091640

	Introduction 
	Materials and Methods 
	Participants and Procedure 
	Study Variables 
	Covariates 
	Subjective Wellbeing 
	Self-Rated Health (SRH) 
	Cardiovascular Conditions 

	Statistical Methods 

	Results 
	Discussion 
	Conclusions 
	References

