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A B S T R A C T

The beneficial influence of positive affect (e.g., joy) remains unexplored in relation to heart health in adults with
chronic kidney disease (CKD)—a population at increased risk for poor cardiovascular health (CVH). Therefore,
we evaluated the association of positive affect and CVH in a diverse U.S. population of Hispanics/Latinos with
CKD. We analyzed cross-sectional data of adults ages 18–74 enrolled between 2008 and 2011 in the Hispanic
Community Health Study/Study of Latinos with prevalent CKD (N = 1712). Positively worded items from the
Center for Epidemiologic Studies Depression Scale were used to create a composite positive affect score (0–6;
higher scores indicate greater positive affect). Prevalent CKD was defined as estimated glomerular filtra-
tion < 60 ml/min/1.73 m2 or urine albumin-to-creatinine ratio ≥30 mg/g. A composite CVH score was calcu-
lated using diet, body mass index, physical activity, cholesterol, blood pressure, fasting glucose, and smoking
status. Each metric was defined as ideal, intermediate, or poor to compute an additive score. Linear regression
was used for continuous scores of CVH and logistic regression for binary treatment (e.g., ≥4 Ideal). In parti-
cipants with CKD, each unit increase in the positive affect score was associated with higher CVH scores when
modeling CVH as a continuous outcome (β = 0.06, 95% CI = 0.01, 0.11). Similarly, a 1-unit increase in positive
affect was associated with 1.15 times the odds of having > 4 (vs. < 4) ideal CVH indicators. Positive affect is
associated with favorable CVH profiles in Hispanics/Latinos with CKD. Replication and prospective studies are
needed to elucidate whether emotional well-being is a potential therapeutic target for intervention.

1. Introduction

Hispanics/Latinos in the U.S. experience a higher burden of chronic
kidney disease (CKD) when compared to aged-matched peers of Eur-
opean decent and are typified by more rapid disease progression and

higher incidence of end-stage renal disease (Desai et al., 2019; Peralta
et al., 2006). These disparities are a hypothesized byproduct of the
elevated rates of diabetes, metabolic syndrome, and obesity in His-
panic/Latino adults (Desai et al., 2019). Psychological distress is a
pervasive impediment encountered in this patient population, imposing
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a significant added burden (Fischer et al., 2011; Hedayati et al., 2008).
For instance, comorbid depression is associated with adverse kidney
disease outcomes (Kop et al., 2011), greater risk of hospitalization, and
decreased survival rates (Fabrazzo and De Santo, 2006; Hedayati et al.,
2010). Evidence linking psychopathology to poor outcomes in patients
with CKD has reached critical mass, yet few studies have explored po-
tential health benefits of positive psychological attributes. In lieu of the
disproportionate burden of CKD in Hispanics/Latinos, research is
needed to identify protective factors to deter incidence of complications
and disease progression—particularly, the emergence of poor cardio-
vascular health that results in premature cardiovascular death. Indeed,
when compared to the general U.S. population with no evident kidney
dysfunction, patients with severe CKD have a 50-fold increased risk of
cardiovascular disease mortality, with a markedly higher likelihood of
developing a myocardial infarction, an arrhythmia and/or heart failure
(Alani et al., 2014; Go et al., 2004).

Multiple constructs are identified as partial indicators of psycholo-
gical well-being and include attributes of life purpose, emotional vi-
tality, positive affect, life satisfaction, happiness, and optimism
(Kubzansky et al., 2015; Seligman, 2012). In observational studies,
psychological wellbeing is frequently associated with improved long-
evity, lower risk of illness onset, and slower disease progression across a
number of disease types (e.g., type 2 diabetes) even when other pre-
dictors of health are included in the model (Boehm and Kubzansky,
2012; Hernandez et al., 2015; Pressman and Cohen, 2005). In the last
decade, positive affect has emerged as a domain of psychological well-
being that consistently predicts better health (Hoogwegt et al., 2013;
Judith Tedlie Moskowitz et al., 2008). Positive affect is defined as the
subjective experience of positively valenced feelings including lower-
activation affect (such as calm or satisfied) as well as higher-activation
sentiments such as excited or thrilled (Gruber and Moskowitz, 2014).
Prior research shows that independent of negative affect and psycho-
logical distress, positive affect uniquely predicts lower mortality risk,
enhanced glycemic control, and greater adherence to self-care beha-
viors in adults with type 2 diabetes (Gruber and Moskowitz, 2014;
Judith Tedlie Moskowitz et al., 2008; Tsenkova et al., 2008). A psy-
chosocial intervention to boost positive emotion reduced viral load in
patients newly diagnosed as HIV positive (Judith T Moskowitz et al.,
2017). Unfortunately, this area of research remains unexplored in the
context of chronic kidney disease. Considering the complex self-care
regimen, emotional fatigue, and high risk of cardiovascular mortality
associated with CKD, it is critical to explore the influence of positive
emotion (or lack thereof) on heart health in adults with prevalent CKD.
The concept of cardiovascular health (CVH) [i.e., Life's Simple 7s
(LS7s)] as defined by the American Heart Association (AHA) focuses on
maintenance and promotion of favorable behavioral health practices
(e.g., diet and physical activity) and biological attributes (e.g., blood
pressure).

To our knowledge, no study has explored the association of positive
affect with favorable levels of cardiovascular risk factors as denoted by
CVH profiles in adults with prevalent CKD—much less in a minority
population wholly composed of Hispanic/Latino adults. Thus, the cur-
rent study examined the cross-sectional association of positive affect
and heart health among Hispanic/Latino adults with CKD independent
of socio-demographic factors and psychological distress, using data
from the Hispanic Community Health Study/Study of Latinos (HCHS/
SOL) (Sorlie et al., 2010). We hypothesized that participants with
higher scores of positive affect would display more favorable profiles of
cardiovascular health as characterized by favorable levels across the
multiplex markers of risk.

2. Methods

2.1. Study population and data source

We analyzed data of Hispanic/Latino adults (N = 16,415) enrolled

in the Hispanic Community Health Study/Study of Latinos (HCHS/SOL)
(Sorlie et al., 2010). The HCHS/SOL is a multi-center epidemiologic
cohort study that aims to identify risk and protective factors for mul-
tiple chronic disorders in a heterogeneous sample of Hispanic/Latino
adults, with exploration of influences of acculturation and cultural-
specific factors. Details of the HCHS/SOL study protocol have been
previously published (Sorlie et al., 2010). Briefly, HCHS/SOL partici-
pants were enrolled between 2008 and 2011 from across four US re-
gions (Bronx, New York; Chicago, Illinois; San Diego, California; Miami,
Florida) and included 16,415 adults ages18 to74 years. Adults of
HCHS/SOL reported heritages (first and second generations or beyond)
from Mexico, Cuba, Puerto Rico, the Dominican Republic, and Central
and South America. A two-stage area household probability sampling
approach was used for participant selection. The Institutional Review
Boards at the data-coordinating center and at each field center ap-
proved the HCHS/SOL study and all subjects gave written consent.

The analytic sample for the current study was limited to participants
with prevalent CKD and those with available scores for measures of
positive affect and indicators needed to compute a cardiovascular
health score (n = 1712). Thus, we arrived at our analytic sample by
excluding HCHS/SOL participants free from CKD (n = 14,152) and a
consequence of missing data across main variables of interest, i.e.,
positive affect (n = 98), indicators of CVH (n = 2), and covariates
(n = 451).

2.2. Study measures

2.2.1. Positive affect
Positively worded items of the 10-item Center for Epidemiologic

Studies Depression Scale (CES-D 10) (Radloff, 1977) were used to
create a composite score for positive affect. As a result, the positive
affect subscale was derived by summing responses for items #5 and
#8—I felt hopeful about the future; I was happy. Scores ranged from 0 to 6
with higher scores indicative of greater positive affect. Validity of this
underlying factor of positive affect in the CES-D 10 has been previously
established (Sheehan et al., 1995; Zhang et al., 2012).

2.2.2. Kidney function and CKD measures
The estimated glomerular filtration rate (eGFR) and urine albumin-

to-creatinine ratio (ACR) served as the main measures of CKD. A
creatinase enzymatic method was implemented to assess serum- and
urine-derived creatinine using the Roche Modular P Chemistry Ana-
lyzer (Roche Diagnostics, Indianapolis, IN). The ProcSpec nephelo-
metric analyzer was used to quantify urine albumin (Dade Behring
GmbH, Marburg, Germany). Estimated GFR was calculated using the
Chronic Kidney Disease Epidemiology Collaboration (CKD-Epi) creati-
nine-cystatin C equation (Inker et al., 2012). Participants of HCHS/SOL
were defined as having prevalent CKD if a low eGFR value was evident
(< 60 ml/min/1.73m2) or if the urine ACR was elevated (≥30 mg/g).

2.2.3. Cardiovascular health: Life's Simple 7 (LS7)
AHA specifications were used to operationalize cardiovascular

health indicators of smoking, diet, physical activity, body mass index
(BMI), fasting plasma glucose, serum cholesterol, and blood pressure
(González et al., 2016; Lloyd-Jones et al., 2010). Using these specifi-
cations, a 3-category scheme of Poor (0), Intermediate (1), or Ideal (2)
(see Table 1) was applied to code each indicator. A summation across
the seven indicators was computed to derive a total CVH score ranging
from 0 to 14, with higher scores indicative of better CVH. We also
considered an LS7 index (range 0–7) based on the number of indicators
coded as Ideal. Lastly, a dichotomous LS7 CVH cut-point (≥4 Ideal
Indicators) was generated given its documented link with cardio-pro-
tection and reduced 20-year incidence of coronary heart disease (Ford
et al., 2012; Laitinen et al., 2012).

Protocols implemented to evaluate cardiovascular health (i.e., LS7)
metrics have been described in detail elsewhere (Daviglus et al., 2012;
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Sorlie et al., 2010). Briefly, smoking status was self-reported to capture
former and current smokers. Dietary intake considering 5 food cate-
gories of fruits/vegetables, fish, grains, sweetened beverages, and so-
dium were evaluated using two 24-h dietary recalls. A modified version
of the Global Physical Activity Questionnaire (GPAQ) was used to
capture self-reported engagement in physical activity by tapping into
domains related to work, transport, and leisure. Biomarkers considered
were body mass index (BMI), total cholesterol, fasting blood glucose,
and blood pressure. BMI considered objective measures of weight
(nearest 0.1 kg) and height (nearest centimeter) taken by trained re-
search staff and reported as kg/cm2. Blood was drawn to obtain lipid
profiles and fasting glucose values after a 12-h fasting protocol. The
cholesterol oxidase enzymatic method was employed to quantify total
cholesterol and the hexokinase enzymatic method was employed when
measuring fasting blood glucose (Roche Diagnostics, Roche Diagnostics,
Indianapolis, IN). Three blood pressure readings were taken from
HCHS/SOL participants and mean values were obtained by averaging
across all readings. When identifying those with pre-existing diabetes,
hypercholesterolemia, and hypertension, we also considered self-re-
ported use of prescribed medication. Values for CVH indicators were
obtained between 2008 and 2011 during the HCHS/SOL baseline
clinical exam.

2.2.4. Covariates
Covariates included baseline age [in years], sex [male; female],

formal education [ < high school (HS); HS graduate/general education
degree (GED); > HS], annual household income [ < $20,000; $20,000
to $50,000; > $50,000; not reported], marital status [single; married/
living as married/living with a partner; separated, divorced or wi-
dowed], healthcare insurance status [has health insurance; does not
have health insurance], nativity status [U.S.-born; foreign-born > 10
years in U.S.; foreign born ≤10 years in U.S.], language of HCHS/SOL
interview (English; Spanish), Hispanic/Latino heritage group [Mexican;
Cuban; Puerto Rican; Dominican; Central American; South American;
or other], and site of recruitment. We also adjusted for immigrant
generational status—1st generation vs. 2nd generation or higher. In-
formation to derive generational status was collected at the baseline
HCHS/SOL exam and combined participant information on country of
origin and that reported for their parents and grandparents; for in-
stance, a foreign-born participant with foreign-born parents was clas-
sified as first generation.

In addition to considering demographic factors when modeling the
association of positive affect and cardiovascular health, we also in-
cluded covariates capturing prevalent coronary heart disease (CHD),
subjective physical health as measured by the 12-item Short Form
Survey (SF-12) (Ware et al., 1996), kidney function (eGFR and ACR),
and negative affect. A composite score for negative affect was derived
using available negatively worded items (8-total) from the 10-item CES-
D scale. Negative affect is often included as a covariate when exploring

the influence of emotional well-being on health to discount the notion
that levels of positive emotion merely capture absence of distress. In-
deed, we are interested in the independent influence of positive affect
over and above contributions of psychological distress.

2.3. Statistical methods

All analyses were performed using SAS 9.3 software (SAS Institute,
Cary, NC). Analyses employed complex survey-specific procedures to
properly account for cluster sampling and the use of stratification in
sample selection (LaVange et al., 2010; Sorlie et al., 2010). With the
exception of income, observations with missing data were excluded
from analyses. Descriptive characteristics of the sample are presented
by tertiles of positive affect, i.e., low (0–3), moderate (4–5), and high
(6). Group differences in participant characteristics across tertiles of
positive affect were examined using an F-test or χ-test as appropriate.

Multivariable regression models were used when testing the asso-
ciation of positive affect and cardiovascular health in HCHS/SOL par-
ticipants with CKD. Across models, the independent variable of positive
affect was treated as a continuous score ranging from 0 (low) to 6 (high)
modeling the effects of a 1-unit increase in positive affect. Three CVH
scoring methods were applied, i.e., continuous (0–14 and 0–7 points)
and dichotomous (≥4 Ideal). Operationalization of CVH and associated
variable distribution dictated whether we used multivariate linear or
logistic regression. Three separate models were constructed with well-
ordered inclusion of covariates. Model 1 adjusted for age, sex,
Hispanic/Latino heritage, and study center. Model 2 additionally ad-
justed for education, income, marital status, health insurance status,
nativity status, immigrant generational status (1st generation vs. 2nd
generation or higher), and language of interview. Model 3 additionally
adjusted for self-rated physical health, prevalent CHD, and negative
affect. Model 4 additively considered kidney function defined by values
of eGFR and log transformed urine ACR. A similar technique was ap-
plied to explore the relationship of positive affect and CVH in partici-
pants without CKD to explore stability of the association. A 2-sided
hypothesis test was stipulated throughout at an α-level of 0.05.

Effect modification was explored to inform whether stratified ana-
lyses were warranted through inclusion of interaction terms testing the
stability of adjusted associations between positive affect and cardio-
vascular health by age, sex, and Hispanic/Latino background; separate
models were used for each of the hypothesized modifiers.

3. Results

3.1. Characteristics of the study sample

Table 2 presents descriptive characteristics for study participants
with CKD according to level of positive affect. Overall, 1712 partici-
pants screened positive for CKD. Participants ranged in age from 18 to

Table 1
Definitions for the 3-category indicator of cardiovascular health, per AHA specifications.

Cardiovascular health-LS7
indicators

Poor Intermediate Ideal

3 health behaviors
Dieta 0–1 2–3 4–5
Physical activity None 1–149 min/wk. moderate, or 1–74 min/wk. vigorous,

or 1–149 min/wk. combined intensity
≥150 min/wk. moderate, or ≥75 min/wk. vigorous, or
≥150 min/wk. combined intensity

Smoking Current smoker Former smoker who quit ≤12 months ago Never smoked or quit > 12 months ago
4 biological markers
BMI (kg/m2) ≥30 or < 18.5 ≥25 to < 30 < 25, but ≥18.5
Blood pressure (mm Hg) ≥140 or ≥90 mmHg 120–193/80–89 mmHg or treated to control < 120/ < 80 mmHg
Cholesterol (mg/dL) ≥240 mg/dl 200 to < 240 mg/dl or treated to control < 200 mg/dL
Fasting glucose (mg/dL) ≥126 mg/dl ≥100 to < 126 or treated to control < 100 mg/dL

a AHA Diet score includes 5 criteria: ≥4.5 servings/day Fruits & Vegetables; ≥7-oz servings/week Fish; ≥3 servings/day Grain; ≤4.5 servings/week sweetened
beverages; and < 1500 mg/day sodium.
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Table 2
Descriptive statistics for sample demographic characteristics, kidney function, and cardiovascular health variables, by optimism tertile for participants with CKD:
HCHS/SOL (1712), U.S. 2008–2011.

Characteristics Total sample
N = 1712

Positive affect (PA)a p

Low
n = 562

Moderate
n = 553

High
n = 597

Age, M (SE) 49.1 (0.65) 50.0 (0.97) 47.0 (1.2) 50.4 (1.1) < 0.001
Sex, N (%) 0.04

Female 1055 (56.2) 372 (60.8) 339 (57.7) 344 (50.8)
Hispanic background, N (%) 0.17

Central American 159 (7.0) 50 (6.8) 49 (6.6) 60 (7.4)
Cuban 241 (22.0) 91 (23.8) 75 (19.2) 75 (23.0)
Dominican 142 (9.6) 42 (8.6) 50 (9.0) 50 (10.9)
Mexican 664 (35.0) 197 (30.8) 213 (38.8) 254 (35.2)
Puerto Rican 391 (20.0) 153 (25.3) 128 (19.3) 110 (16.2)
South American 77 (3.6) 20 (2.2) 25 (4.5) 32 (4.0)
More than one/Other 38 (2.9) 9 (2.5) 13 (2.8) 16 (3.4)

Annual family income, N (%) 0.09
< $20,000 873 (48.7) 303 (50.5) 284 (49.9) 286 (46.0)
$20,000–$50,000 566 (34.2) 179 (34.2) 186 (34.1) 201 (34.3)
> $50,000 122 (8.0) 24 (4.2) 39 (8.1) 59 (11.2)
Not reported 151 (9.2) 56 (11.1) 44 (8.0) 51 (8.5)

Educational attainment, N (%)
< High School or GED 777 (40.9) 283 (47.5) 238 (38.1) 256 (37.7) 0.03
High School 382 (23.6) 116 (21.5) 135 (27.5) 131 (21.8)
> High School 553 (35.5) 163 (31.0) 180 (34.4) 210 (40.5)

Marital status, N (%) 0.19
Single 403 (29.3) 138 (30.5) 138 (31.3) 127 (26.4)
Married/Living with a partner 871 (48.9) 267 (43.9) 275 (49.3) 329 (52.8)
Separated, divorced, or widow 438 (21.8) 157 (25.6) 140 (19.4) 141 (20.8)

Nativity status, N (%) 0.01
U.S. Born 255 (17.9) 89 (20.5) 95 (20.3) 71 (13.3)
Foreign-born > 10 years in U.S. 288 (21.7) 73 (15.7) 98 (24.0) 117 (24.7)
Foreign-born ≤10 years in U.S. 1169 (60.5) 400 (63.8) 360 (55.7) 409 (62.1)

Spanish language Interview, N (%) 1387 (79.2) 443 (77.2) 449 (80.7) 495 (79.5) 0.60
Immigrant generation, N (%) 0.07

1st Generation 1426 (80.8) 465 (78.1) 449 (78.8) 512 (85.1)
2nd Generation or higher 286 (19.2) 97 (21.9) 104 (21.2) 85 (14.9)

Has health insurance, N (%) 1027 (61.6) 338 (59.1) 318 (58.8) 371 (66.4) 0.09
Current smoker, N (%) 329 (20.2) 136 (24.9) 110 (20.0) 83 (16.2) < 0.001
Alcohol intake, N (%) 0.84

Never 393 (22.8) 129 (21.0) 130 (22.3) 134 (24.7)
Former 681 (38.0) 226 (39.1) 219 (38.9) 236 (36.2)
Current 638 (39.2) 207 (39.9) 204 (38.9) 227 (39.1)

Prevalent CHD, N (%) 248 (13.4) 82 (14.1) 85 (14.1) 81 (12.2) 0.72
Hypertension, N (%) 958 (52.5) 333 (55.1) 286 (45.9) 339 (56.5) 0.03

Characteristics Total sample
N = 1712

Positive affect (PA)a p

Low
n = 562

Moderate
n = 553

High
n = 597

Diabetes, N (%) 794 (41.9) 271 (45.5) 253 (39.5) 270 (41.1) < 0.001
Body mass index, M (SD) 31.1 (0.25) 31.74 (0.42) 31.27 (0.49) 30.48 (0.35) < 0.001
Waist circumference, M (SE) 102.5 (0.60) 103.5 (0.99) 102.6 (1.2) 101.6 (0.91) < 0.001
C-reactive protein, M (SE) 6.3 (0.56) 6.2 (0.48) 7.3 (1.5) 5.4 (0.44) < 0.001
Medication use, N (%) ACE inhibitor/ARB 410 (21.7) 141 (21.0) 118 (19.4) 151 (24.4) 0.30

Statin 386 (20.0) 139 (22.4) 116 (18.0) 131 (19.7) 0.45
Antiplatelet agent 56 (3.4) 24 (4.8) 14 (3.0) 18 (2.5) 0.26

Negative affect, M (SE) 6.2 (0.20) 8.2 (0.35) 6.6 (0.31) 4.1 (0.23) < 0.001
Kidney function indicators

Urine ACR, mg/g, median
(interquartile range)

60.1 (35.7158.3) 67.1 (36.3179.0) 57.6 (36.0,136.9) 58.9 (34.8149.5) < 0.0001

eGFR, M (SE) 92.0 (1.1) 89.2 (1.8) 93.9 (1.9) 92.7 (1.9) < 0.001
Cardiovascular health

Overall CVH 0–14, M (SE) 7.4 (0.1) 6.9 (0.1) 7.6 (0.2) 7.49 (0.2) < 0.001
Ideal CVH 0–7, M (SE) 2.7 (0.1) 2.4 (0.1) 2.9 (0.1) 2.71 (0.1) < 0.001
≥4 Ideal CVH indicators,

N (%)
358 (27.3) 99 (19.7) 131 (34.8) 128 (27.0) < 0.001

Ideal status for individual CVH indictors, N (%)
BMI 265 (18.3) 83 (16.9) 100 (21.7) 82 (16.3) 0.20
Blood pressure 400 (27.4) 115 (22.8) 142 (32.3) 143 (26.8) 0.06
Cholesterol 627 (42.8) 205 (42.6) 204 (43.6) 218 (42.3) 0.95
Fasting Glucose 653 (43.8) 201 (39.1) 217 (47.5) 235 (44.5) 0.16
Diet 41 (2.3) 8 (0.9) 15 (3.3) 18 (2.5) 0.19

(continued on next page)
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74 years (M= 49.1, SE = 0.65) with a near equal distribution by sex
(56.2% female). Heterogeneity in heritage was evident with 35.0%
identifying as Mexican, 22.0% Cuban, 20.0% Puerto Rican, 9.6% Do-
minican, 7.0% Central American and 3.6% South American. Overall,
40.9% had less than a high school education and 48.7% reported an
annual household income below $20,000. As compared to individuals
with lower levels of positive affect, those with higher levels of positive
affect were more likely to be male, have higher socioeconomic standing
as indicated by educational status and annual household income, and
more likely to be foreign born with residence in the U.S. for > 10 years.
No significant difference was evident in positive affect scores by im-
migrant generation. Individuals with higher optimism scores also dis-
played more favorable health profiles as denoted by prevalent diabetes
mellitus, values of BMI, waist circumference, and C-reactive protein
(Table 2). Fig. 1 presents averages for cardiovascular health by positive
affect scores among HCHS/SOL participants with CKD.

4. Discussion

In the first study of Hispanics/Latinos of diverse heritage back-
grounds, we found that higher positive affect scores were associated
with better cardiovascular health scores among those with prevalent
CKD with no evident effect modification by age, sex, or heritage
background. This association remained significant after adjustment for
demographic factors, comorbid medical conditions, kidney function,
and negative affect. These findings are important because moderate
difference in CVH scores can translate into a significant reduction in
subsequent deaths at the population level.

Emotion research supports the notion that despite the presence of
debilitating health-related stress, daily experiences of positive emotion
are common and can be augmented. Surprisingly though, the literature
on the influence of positive psychological attributes on cardiovascular
health in patients with CKD is virtually non-existent. This is despite the
growing number of studies that document health benefits of positive
psychological attributes, particularly in the field of cardiovascular
epidemiology (Kubzansky et al., 2018; Judith T Moskowitz et al., 2017;
Nikrahan et al., 2016). A 2012 systematic review documents a robust

positive association between positive psychological assets and cardio-
vascular health when considering metrics of atherosclerosis, circulating
inflammation (e.g., C-Reactive Protein), heart rate variability (HRV),
and traditional CVD risk factors, among others (Boehm and Kubzansky,
2012). In a longitudinal population-based study of 1739 adults with 10-
years of follow up, a 22% lower incidence rate for coronary heart dis-
ease was evident for each unit increase in positive emotion, in-
dependent of demographic factors, traditional risk factors, and negative
emotion (Davidson et al., 2010). A majority of studies adjust for de-
pression and related indicators of negative emotion to test the clinically
relevant and independent contributions of positive psychological assets.
Psychological assets may serve as a novel therapeutic target to improve
cardiovascular health in Hispanic/Latino adults with CKD who are ex-
periencing rising health disparities—given independent contributions
to cardiac health above that conferred by negative affect and traditional
risk factors. Although the literature documents protective health effects
of positive affect, important empirical queries remain as to what spe-
cific populations benefit most (e.g., healthy vs. clinical samples) and
what disease types are most pertinent.

A critical query that our study begins to inform is the plausible in-
fluence of emotions on health outcomes—i.e., additional negative
physiological deterioration in the presence of an already compromised
biological system. There are viable biological explanations for this ob-
servation as emotion may be particularly influential when health has
been compromised and immune defenses are reduced to insufficient
levels. More research in the area is necessary. Presently, a multi-
pronged process is hypothesized to underlie the pathway through which
positive emotion protects against incidence and progression of clinical
heart disease, i.e., through promotion of healthy behaviors, augmen-
tation of restorative biological processes, and increased psychosocial
and coping resources.

The bulk of the evidence on the link between emotion and health
outcomes in adults with CKD has focused on psychopathology and the
detrimental effects of disorders such as depression, anxiety, and stress
(Fischer et al., 2011; Fischer et al., 2012; Kimmel, 2002). Studies
consistently document that negative psychological attributes are asso-
ciated with compromised kidney function, more rapid progression from
asymptomatic and early-stage disease to kidney failure requiring renal
replacement therapy, and greater risk for an acute cardiac event
(Kimmel, 2002). For instance, in 267 non-dialysis dependent VA out-
patients, the risk for an adverse outcome within a 1-year period (i.e.,
initiation of dialysis therapy, hospitalization, or death) was docu-
mented as 1.86 times higher among CKD patients with major depres-
sion (Hedayati et al., 2010). Finally, a recent meta-analysis reports a
59% increase risk for death in adults with CKD and comorbid depres-
sion when compared to those with little or no depressive symptoms
(Palmer et al., 2013). The detrimental effects of psychological distress
for kidney function and disease progression are well established. There
is an urgent need, however, to begin an in-depth study of positive
psychological attributes and whether these possess cardioprotective
qualities that can promote better health outcomes and increased quality
of live in adults with CKD. This requires a paradigm shift that ac-
knowledges intrinsic attributes of fortitude and resilience.

The present study has multiple strengths. This is the first study to
explore the association of positive emotion and cardiovascular health in
a richly characterized sample of Hispanic/Latino adults with CKD. It

Table 2 (continued)

Characteristics Total sample
N = 1712

Positive affect (PA)a p

Low
n = 562

Moderate
n = 553

High
n = 597

Physical activity 948 (56.0) 290 (52.6) 316 (58.5) 342 (56.6) 0.36
Smoking 1334 (76.8) 403 (70.0) 430 (77.6) 501 (82.0) 0.004

a For positive affect: low 0–3; moderate 4–5; high 6.

Fig. 1. Cardiovascular health by positive affect scores among Hispanics/Latinos
with Chronic Kidney Disease, HCHS/SOL (N = 1712), U.S. 2008–2011.
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included a large heterogeneous sample of Hispanic/Latino adults that
allowed for testing of effect modification by heritage background. The
study was also powered to adjust for important confounders unique to
the Hispanic/Latino population, including nativity status and language
preference. Limitations include the cross-sectional nature of the ana-
lyses, which does not allow for causal inferences. In addition, since only
two items of the CES-D were used to compute positive emotion scores,
future research should employ more comprehensive instruments such
as the Positive and Negative Affect Schedule (PANAS) (Watson and
Clark, 1999) or the Profile of Mood States (POMS) (McNair et al., 1992)
that capture multiple domains of positive emotion including low (e.g.,
calm) and high (e.g., excited) arousal states. Furthermore, when de-
riving CVH profiles, diet and physical activity were assessed through
self-report and are subject to measurement error. We also did not have
information on documentation status or length of CKD diagnosis. Fi-
nally, generalizability is limited to those with early-stage CKD as more
severe cases are absent from this cohort.

4.2. Positive affect and cardiovascular health in Hispanics/Latinos with
CKD

As effect modification was not evident by sex, age, or Hispanic
heritage group, Table 3 presents pooled estimates for the association
between positive affect and CVH in HCHS/SOL individuals with CKD.
Some preservation of CVH was evident with a total of 371 (21%) having
≥4 indicators as Ideal. Regardless of how CVH was operationalized, a
significant positive association was evident between positive affect and
CVH profiles. In multivariable adjusted models (i.e., Model 3), each unit
increase in positive affect was associated with a higher cardiovascular
health score when modeling the LS7 index as a continuous outcome,
i.e., overall CVH 0–14 (β = 0.10, 95% CI 0.01, 0.19) and Ideal CVH 0–7
(β = 0.06, 95% CI = 0.01, 0.11). Associations were maintained after
additional adjustment for measures of kidney function in Model 4.
These findings were replicated when treating CVH as a dichotomous
outcome. A 1-unit increase in positive emotion was associated with
1.15 times the odds of having ≥4 (vs. < 4) ideal CVH indicators in-
dependent of demographic, medical comorbidities, and negative affect.

Finally, in sensitivity analyses that stratified by nativity and gen-
erational status, the parameter estimates for the association of positive
affect and CVH remained unchanged in terms of magnitude and di-
rectionality of the association (results not shown).

5. Conclusion

This is one of the few studies to examine the association of positive
emotion with AHA's Life Simple 7's (Lloyd-Jones et al., 2010) in a di-
verse sample of Hispanic/Latino adults with CKD. Replication and
prospective studies are needed to more precisely define the relationship
between positive emotion and CVH in adults with CKD to more fully
elucidate whether emotional wellbeing is a potential therapeutic target

for intervention. A randomized trial would be the gold standard to
determine whether a causal effect is evident and whether an interven-
tion to boost positive emotion results in better health outcomes in in-
dividuals with CKD. It is important that we continue to explore addi-
tional domains of emotional well-being (e.g., optimism, gratitude) that
may impact CVH in Hispanic/Latinos adults with CKD and the biobe-
havioral mechanisms involved.
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Outcome Model 1 Model 2 Model 3 Model 4

β Coefficient or OR (95%
CI)

p β Coefficient or OR (95%
CI)

p β Coefficient or OR (95%
CI)

P β Coefficient or OR (95%
CI)

p
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Model 2: Model 1 + socio-economic status (income, education), marital status, health insurance, nativity status, immigrant generation, and language preference.
Model 3: Model 2 + Physical health component of SF-12, prevalent CHD, and negative affect.
Model 4: Model 3 + eGFR and log-UACR.
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