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4. Rationale:
The period immediately following acute-care hospitalization is a high-risk state. Post-
hospitalization syndrome is the term used to describe the transient condition of generalized risk
after hospitalization (Krumholz, 2013). Readmission rates and mortality after hospitalization for
common illnesses including heart failure, acute myocardial infarction, and pneumonia are
highest immediately after hospitalization (Dharmarajan 2015). Both physiologic and psychologic
factors including disturbances in sleep, mobility, nutrition, and mood contribute to higher risk of
poor outcomes. (Rawal 2019)
Self-rated health is a potent prognostic indicator of mortality and other clinical outcomes in the
setting of both acute and chronic illnesses and across diverse populations (Schnittker, 2014,
Araujo 2019, Farkas 2010, Gerber 2009, Robinson-Cohen 2014, Godaert L 2018, Inkrot 2016).
However, the associations of hospitalization on self-rated health and its trajectories are not well
characterized.
Prior studies of self-rated health and hospitalization have focused on immediate (6 week) or 1
year outcomes and virtually no studies have examined self-reported health prior to
hospitalization (Gerber 2009, Godard-Sebillotte 2016). Self-rated health could succinctly
translate post-hospitalization health into one summary statistic.
In this proposed study, we will leverage the annual self-reported health assessments obtained
from all participants in the Atherosclerosis Risk in Communities (ARIC) Study. We propose to
study long-term trajectories of self-rated health before and after all-cause and cause-specific
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hospitalizations. We will also investigate the prognostic value of self-rated health for mortality in
the year following hospitalization.

5. Main Hypothesis/Study Questions:

1. To describe global trends of self-rated health in the ARIC cohort
a. Understand temporal trends of self-rated health by calendar year
b. Understand age-related changes in self-rated health within the entire cohort

2. Describe the changes in self-rated health in the years preceding a hospitalization and the years
following.

a. For individuals with at least 1 recorded hospitalization, we will evaluate trajectories of
self-rated health preceding and following any recorded hospitalization episode

b. Characterize the associations of age, race, gender, education, marital status, and chronic
conditions (CHD, stroke, heart failure, diabetes, obesity, hypertension, cancer, or Charleston
Comorbidity Index) on self-rated health trends

c. Compare the self-rated health trends by major condition diagnosed during hospitalization
according to ICD-9/10 CCS.

3. Explore prognostic value of self-rated health following hospitalization on short- and long-term
mortality

a. For each value of self-rated health reported in the first year following hospitalization, 5-
year post-hospitalization and long-term survival outcomes can be followed over time

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).

Study Design:
Longitudinal study before-after hospitalization in the ARIC cohort data using data over the full
study time period 1987- 2018.

For study question 1, all reported self-rated health within ARIC will be used for analysis, and
self-rated health can be plotted as a function of calendar year, as well as age of the participant.
For study question 2, participants with a recorded hospitalization within ARIC at any time period
will be considered. The year of hospitalization event will be considered time 0 for the analysis,
and all other annual follow-up self-rated health values will be plotted following or preceding
time 0. The mean self-rated health at each annual time point will be compared over time, plotted
yearly before and after hospitalization, with a smoothing curve connecting the points and shaded
boundaries for confidence intervals.

For study question 3, 4 survival curves can be constructed, using self-rated health values after a
hospitalization event. Again, year 0 will be the hospitalization event, and the four Kaplan Meier
curves (corresponding to self-rated health= excellent, good, fair or poor) will be compared.
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Primary Outcomes:

Self-rated health:

Self-rated health was measured at baseline and at each annual followup as question # 6, “Over
the past year, compared to other people your age, would you say that your health has been
excellent, good, fair or poor?”

Other authors followed a transformation of the 4 point ordinal question to a 100 point numerical
scale (excellent= 95, 80= good, 30- fair, 15= poor, 0= death) as described in Diehr et al, but our
preference is to preserve the 4 point self-rated health rating, and perform statistical analysis with
an equally spaced scale (excellent=4, good=3, fair=2, poor=1) (Diehr 2003). Under the previous
analysis, with a hypothetical example of a group of 2 individuals, an individual with fair health
together with a deceased individual would have a mean self-rated health of 15, which would be
equivalent to a 2" group of 2 individuals both with poor health. We consider these 2 scenarios
dissimilar, and under our analysis, decease individuals do not contribute to self-rated health
measures as they could not respond to self-rated health. Thus, only living participants can
contribute data for post-hospitalization self-rated health.

Mortality:

This is the outcome for annual follow-up question #2, and assessed via active surveillance in all
ARIC participants. Mortality rate can be calculated at 1, 5 and 10 years post-hospitalization for
differing self-rated health groups.

Hospitalization:

Hospitalization events were assessed on ARIC annual follow-up questions #23 and #24. Single
level ICD-code CCS diagnoses are provided and will be used to subgroup individuals according
to disease processes (e.g. coronary atherosclerosis, congestive heart failure, acute Ml,
pneumonia, etc.) during hospitalization.

Proposed analyses:

For study question 1, previous studies have suggested a decline in self-rated health as individuals
age. However, because the assessment used in ARIC was formulated to compare an individual to
individuals of the same age, this effect could be attenuated. Comparing self-rated health to
calendar year will reveal trends in self-rated health that could be due to broader changes over the
past 30 years, independent of an individual’s age.

For study question 2, We will plot the mean and compare the trajectories between the baseline
cohort (as studied in question 1) and post-hospitalization cohort. We may be able to uncover
differences in post-hospitalization self-rated health between subgroups (age, race, gender,
education, marital status, and ICD-code CCS diagnosis). For study question 3, we expect that
worse self-rated health at year of hospitalization will be associated with increased mortality, but
the degree and short- and long-term associations will be quantified.

Methodological Challenges:

Some hospitalizations may have been missed due to lack of reporting, which could tend to be
more minor hospitalizations or hospitalizations without cardiovascular interventions or
outcomes. In addition, the use of ICD codes to stratify hospitalizations can be confounding
because individuals could be misclassified and underlying causes of hospitalization could be
misattributed.
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In addition, hospitalizations prior to enrollment in 1987 — 1989 are not captured.

Because hospitalization can occur as a repeat exposure, multiple hospitalizations can be assessed
within the same individual. We will conduct sensitivity analyses excluding and potentially
accounting for (via weighting) for individuals with high hospitalization counts from exerting
excess influential value. For example, an individual with 10 hospitalizations will have each of
their hospitalization events counted for the analysis, but each with a 1/10 weight.

Missing data for self-rated health will be assessed. Previous methods for interpolating data have
been described (MS #1798) and this will be compared with simple omission of missing data
points from analysis (complete case analysis).

Lastly, the timing of hospitalization in relation to annual follow-up survey could lead to bias as a
recent hospitalization within 1 month could have a different effect on self-rated health as
compared to a hospitalization 11 months prior. However, the particular wording of the self-
reported health question, which specifically asks the participant to consider average health over
12 months, should ameliorate some of this bias.
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