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3. Timeline: 
 
Analyses to begin Winter 2008.  An abstract will be prepared for the February deadline of 
the 2009 Society for Epidemiologic Research meeting.  A manuscript draft is expected 
Spring 2009. 
 
 
4. Rationale:  
 
Self-rated health (SRH) is obtained by asking individuals to objectively describe their 
health status on a four- to eight-point Likert scale (i.e., excellent, good, fair or poor)1.  
SRH data are simple to collect2, yet difficult to interpret, since the SRH scale is not 
precisely ordinal.  Thus, Diehr et al (2003) proposed a transformation based on data from 
the Cardiovascular Health Study to a scale from 100 (perfect health) to 0 (death).  Diehr's 
transformation represents the probability of being healthy in the future, conditional on the 
current value of SRH3.  
 
SRH is relatively stable until age 504, and declines with age2.  SRH has been found to be 
associated with adverse health outcomes, such as repeated hospitalizations among heart 
failure (HF) patients5, and mortality6.  Thus, it is hypothesized that SRH may be able to 
predict adverse health outcomes.   
 
While many studies have investigated factors associated with current SRH2,7,8 or a change 
in SRH (i.e., from baseline)6, few studies have reported the trajectory of repeated 
measures of SRH across some specified time period9.  Miller and colleagues (2007) used 
the theory of SRH incorporating a forward- and backward-looking trajectory of health 
proposed by Idler and Benyamini10 to inform their statistical analysis strategy11. 
 
Cross-sectional analyses among elderly persons have shown that living in disadvantaged 
neighborhoods, having low education and low household wealth increase the odds of 
reporting poor health7,8,12,13.  Furthermore, the association between neighborhood-level 
SES (nSES) and SRH remains after taking other individual-level measures - including 
measures of income, education and occupation - into account7.  Proposed mechanisms 
include an increase in allostatic load due to the stressors of low socioeconomic status 
(SES), and few resources available to persons from low nSES areas in order to deal with 
such stress7.  No research has been done to date to quantify the trajectory of repeated 
measures of SRH among HF patients by SES.  Information regarding SRH trajectories 
that differ by SES may be used to develop interventions which prevent the loss of well-
being associated with an incident diagnosis of HF. 
 
 
5. Main Hypothesis/Study Questions: 
 
1.   Describe and compare the trajectory of mean SRH between participants of low-, 

medium- and high-nSES prior to and following an incident HF event in the ARIC 
cohort. 



 a.   Compare nSES-SRH trajectory against that of a "random" event occurring 
among a comparison group selected from the entire ARIC cohort. 

b. Determine whether the prevalence or absence of chronic diseases at baseline 
(ischemic disease, diabetes, obesity or kidney disease) modify the nSES – 
SRH trajectory. 

 
2.   If SRH declines post-event, determine how much of the decline in SRH post-event is 

due to deaths, and estimate the proportion of individuals, by nSES, who did not 
recover after the event. 

 a.   Compare results by nSES group to the experience of the comparison group in 
order to determine how much of the decline is SRH is to be expected (i.e., 
from the aging of the cohort). 

 
 
6. Data (variables, time window, source, inclusions/exclusions): 
 
ARIC cohort data will be analyzed over the time period baseline-2005. 
 
SRH was measured at baseline and at each annual follow-up (AFU) with the question, 
"Over the past year, compared to other people your age, would you say that your health 
has been excellent, good, fair or poor?"  However, to get an accurate picture of SRH, it is 
important to take death into consideration in analyses.  For example, if only live 
participants are considered during follow-up, SRH may be shown to improve after a 
sentinel health event, since the sickest patients (i.e. those with fair or poor SRH) have 
died3.  The area-level (nSES) measure selected for study from the 1990 US Census is 
median household income.   
 
The response set is not precisely ordinal, and the responses will be transformed according 
to Diehr et al14: 95 for excellent, 80 for good, 30 for fair, 15 for poor, and 0 for death.  
This transformation represents the estimated probability of persons being healthy two 
years later, as developed from several data sources, including the Cardiovascular Health 
Study3,9.  The ARIC cohort has experienced little loss to follow-up, therefore, we 
anticipate being able to estimate (i.e. interpolate) missing SRH data, with the exception of 
data missing due to death, from data collected before and after the missing SRH 
assessment.  We will assess the time from baseline until incident HF diagnosis and from 
diagnosis until death (or end of follow-up time) in the ARIC cohort to determine if there 
is a more appropriate analysis window (i.e., 2 years prior to the event and 2 years 
following the event9). 
 
Utilizing a method previously employed by Diehr et al9, a comparison group of 2,000 
cohort participants will be formed by a random sample of all cohort members alive at a 
randomly-selected date, which represents a random "event" experienced by the 
comparison group.  All cohort participants are eligible to become part of the comparison 
group, regardless of their incident HF status during follow-up.  This comparison group 
will serve to help determine if the nSES-SRH trajectories differ from the trajectory of 
SRH that would be expected due to aging.   The age-sex-race/center distribution of SRH 



among patients who have an incident HF event will be standardized to the age-sex-
race/center distribution of SRH for the comparison group.  Specifically, health at each 
time point will be regressed on age, sex and race/center for the participants in the random 
group.  The observed SRH measurements for the participants with incident HF will be 
adjusted as follows: observed SRH - predicted SRH + mean of SRH for the comparison 
group.  Analysis of variance will be used to test for differences in adjusted SRH between 
nSES groups and between nSES groups and the comparison group.    
 
We will use the change in adjusted SRH between the year of event and one year later to 
calculate how much of the decline in SRH post-event is due to deaths by nSES and for 
the comparison group.  For example, we will calculate the mean adjusted decline in SRH 
among participants alive one-year post event and divide that value by the mean adjusted 
decline in SRH among all participants (regardless of vital status).  The proportion of 
decline in SRH post-event due to deaths is then one minus the aforementioned value.  We 
will also report the proportion of individuals who did not recover, that is, whose health 
was worse two years post-event compared to one year post-event, by nSES and for the 
comparison group. 
 
It is hypothesized that differences in SRH may be due to differences in prevalent disease 
conditions at baseline2.  Therefore, we plan to further stratify nSES groups and the 
comparison group by presence or absence of the following conditions at baseline: 
ischemic heart disease, diabetes, chronic kidney disease and obesity.  It is feasible that 
these health conditions, present at baseline, may influence the rate of decline in SRH over 
time.  To account for multiple statistical comparisons, the Bonferroni correction will be 
employed in analysis of variance testing. 
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