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4. Rationale:

Chronic Heart Failure (HF) is a highly prevalent clinical syndrome, affecting over 5
million Americans, with HF incidence approaching 10 per 1000 in people after age 65." It
is a major cause of morbidity and mortality among the elderly. Furthermore, the
prevalence and associated economic costs of this disease are increasing as a result
changing demographics in the USA. * Chronic HF results in reduced quality of life
because of symptoms, physical limitations, and repeated hospital admissions.™*

The role of psychosocial factors (e.g. depression/exhaustion, anger/hostility, and social
support) in coronary heart disease has been demonstrated in a number of epidemiologic
studies, °but few studies have been conducted to examine the extent to which these
factors are associated with heart failure. Studies examining the influence of social
relationships on health generally suggest a protective effect of social ties on survival as
well as on general physical and mental health. **

The majority of evidence regarding social relationships and long-term health outcomes
has come from studies using social integration measures.' Social integration, considered
a measure of structural social support is the extent to which an individual participates in a
broad range of social relationships. Health risks associated with social isolation have
been comparable in magnitude to the well-known dangers of smoking and obesity.*
Studies show that more socially integrated individuals live longer and are less likely to
report being depressed. °In fact, one hypothesized mechanism by which social integration
is thought to be related to health outcomes is through its effects on one’s affect (e.g.
depression). ' Vital exhaustion is a construct related to depression although two key
features of depression (guilt and low self-esteem) have been found to be absent among
exhausted people. Exhaustion is a syndrome defined as excessive fatigue, feelings of
demoralization, and increased irritability, and is often considered to be an adaptation to
prolonged psychological distress. ''Studies show that exhaustion is positively associated
with the onset of acute Myocardial Infarction, '"'"> but no published studies show a
relationship between exhaustion and HF.

Data on the relationship between social support and outcomes for patients with HF is
very limited. "'° To my knowledge no study has examined the association between social
isolation, in particular, and the development of heart failure (“incident” heart failure) or
evaluated whether this relationship might be mediated through psychological distress
(vital exhaustion).

5. Main Hypothesis/Study Questions:



The aim of this study is to determine whether social isolation, is associated with incident
heart failure independent of behavioral factors, socioeconomic status, and other major
risk factors for heart failure. We hypothesize that individuals with higher scores on the
Lubben Social Network Scale (i.e. more socially isolated individuals), will be at higher
risk for the development of heart failure, even after controlling for factors known to be
associated with incident heart failure. We further hypothesize that this association will be
partially mediated by psychological distress (assessed using the Maastricht Questionnaire
for Vital Exhaustion).

6. Design and analysis (study design, inclusion/exclusion, outcome and other
variables of interest with specific reference to the time of their collection, summary
of data analysis, and any anticipated methodologic limitations or challenges if
present).

Analytic sample: The cohort for this analysis consists of subjects who participated in
Visit 2 of the ARIC Cohort Component survey. We will use Visit 2 as our “baseline”
since our prior exposure variable of interest, the Lubben Social Network Scale, was
collected at visit 2 and not before. The analyses will include cases that developed incident
HF after Visit 2. We will exclude subjects with prevalent heart failure at baseline and
subjects who developed heart failure prior to visit 2.

Dependent variable: The dependent variable in this analysis is a diagnosis of incident
heart failure occurring from visit 2 onward. Incident HF was determined through
surveillance of hospitalization and death certificate ICD (International Classification of
Diseases, gt Revision, Clinical Modification ICD-9) codes. Incident HF will be defined
by an ICD code of either (1) a hospitalization that includes an ICD-9 discharge code of
428 (428.0 to 428.9) or (2) a death certificate with a 428 or ICD-10 code 150. Prevalent
HF at baseline and all hospitalizations before visit 2 will be excluded.

Follow-up years will be calculated from the visit 2 year until the date of the
hospitalization or death that resulted in a diagnosis of incident heart failure, the date of
last contact if the subject was lost to follow-up, the date of death, or December 31, 2004,
whichever comes first.

Independent variable: The primary independent variable for this analysis will be the
Lubben Social Network Scale- an indicator of social isolation. This 10-item scale
assesses the size of the subject’s active social network and the perceived social support
received by family, friends, and neighbors. The total score is an equally weighted sum,
with scores ranging from 0-50; the higher the score, the greater the level of social
support. A score <20 indicates a person who may have an extremely limited social
network. Score interpretation: <20= isolated; 21-25= high risk for isolation; 26-30=
moderate risk for isolation; >3 1= low risk for isolation.




*In a secondary analysis, we will focus on the Interpersonal Support Evaluation List
(ISEL)- a measure of functional social support and conduct the same analyses as are
proposed below.*

Mediator variable: Maastricht Questionnaire for Vital Exhaustion

This measure assesses a participant’s outlook on life and symptoms of fatigue and
depression and is considered a measure of psychological distress. It has been shown to
increase the risk of incident coronary heart disease.

Covariates: age, race, gender, educational level, living status, smoking status, alcohol use,
BMI, coronary heart disease, hypertension, diabetes

Analyses: Descriptive statistics will be generated for demographic variables and for
select covariates. We will use the Cox Proportional hazards model to estimate crude and
adjusted hazards ratios for incident heart failure, stratified by categories of the LSNS.
Model 1: Adjust for age, gender, race-center, educational level, and
socioeconomic status
Model 2: Adjusted for behavioral risk factors
Model 3: Adjusted for major disease risk factors

Mediation and Moderation Analyses:

A mediation analysis will be conducted to examine whether psychological distress (vital
exhaustion) mediates the relationship between social isolation and incident HF.
Mediation is commonly used in social psychological research and represents the
generative mechanism through which the focal independent variable is able to influence
the dependent variable of interest. '’ In our analysis, psychological stress will meet
criteria to be considered a mediator if: (a) variations in the levels of the independent
variable (social isolation) significantly account for variations in the presumed mediator
(psychological stress); (b) variation in the mediator (psychological distress) significantly
account for variations in the dependent variable (incident heart failure), and (c) when you
control for the paths in (a) and (b), a previously significant relation between the
independent and dependent variables is no longer significant, with the strongest
demonstration of mediation occurring when the past articulated in (c) is zero. '” One
approach typically used to assess for mediation is to simply include the mediator in a
statistical models with other potential confounders. Per published methodology borrowed
from the field of psychology (161-163), a percentage change of >15% in the beta
coefficient for the independent variable of interest (social isolation) when psychological
stress is removed from the statistical model suggests the presence of mediation, while a
percent change of >30% would strongly suggest mediation. '**° We are aware of the
pitfalls in mediation analyses and of the controversy surrounding it. To inform a wider
range of scientists active in this field, we will include mediation analyses in our work to a
limited degree and use deliberate caution in making interpretations based on these results.

We will also separately examine whether race and gender moderate the relationships
between social isolation and incident heart failure. Race or gender would be considered



moderators of the relationship between the independent (social isolation) and dependent
(incident heart failure) variables if the interaction of race X social isolation or gender X
social isolation is significantly associated with incident heart failure. In addition we will
examine other whether the moderator variable is correlated with the independent and the
dependent variables. It is desirable that moderator variables be uncorrelated with the
independent and dependent variables to provide a clearly interpretable interaction term. '’
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