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Chair: Nicholas Bishop Co-Chair: Corey Nagel Discussant: 
Ana Quiñones

The longitudinal examination of multimorbidity (≥ 2 
chronic conditions) and related health outcomes (e.g., cogni-
tion, disability, mortality) has the potential to identify dispar-
ities and intervention points in the age-related progression 
of chronic disease. This symposium will organize discussion 
of methodological and applied research projects that review 
and demonstrate the use of longitudinal methods to address 
critical questions in the study of multimorbidity and re-
lated health domains. The lead presentation "Longitudinal 
Methods for Assessing Progression of Multimorbidity and 
Related Health Outcomes" will review the use and limita-
tions of several longitudinal methods that can be used to 
study the progression of multimorbidity and linked health 
outcomes. Following presentations will demonstrate the 
application of specific longitudinal methods to key re-
search questions in the study of multimorbidity. "Emerging 
Cohort Disparities in Multimorbidity in U.S. Adults Entering 
Early Older Adulthood" presents evidence of cohort dis-
parities in multimorbidity trajectories using mixed-effects 
regression to estimate age, period, and cohort effects, 
"Personalized and Typical Concurrent Risk: Joint Models of 
Recurrent Outcomes and Mortality by Race/Ethnicity" ap-
plies joint models of self-rated health, disability, and mor-
tality to examine disparities among minoritized groups, and 
"Sequence Analysis of Cardiometabolic Multimorbidity and 
Association With Subsequent Dementia" identifies common 
patterning of cardiometabolic conditions over a 5-year 
period and their relationship with prospective dementia 
classification. This symposium will encourage attendees to 
apply the presented methods to their own multimorbidity 
research questions and demonstrate how these methods 
are being applied to address key gaps in our understating 
of multimorbidity progression in older adulthood. This is a 
Measurement, Statistics, and Research Design Interest Group 
Sponsored Symposium.
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LONGITUDINAL METHODS FOR ASSESSING 
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6. Oregon Health & Science University, Portland, Oregon, 
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The growing body of longitudinal research on 
multimorbidity (≥ 2 chronic conditions) has identified that 
multimorbidity progression in mid and late life is associated 
with change in other health domains (e.g., mobility limita-
tions) and can have far-reaching effects on person-centered 
outcomes such as health-related quality of life. Several in-
creasingly accessible quantitative methods can be applied to 
the longitudinal study of multimorbidity and related health 

outcomes, but there has been relatively little work describing 
and synthesizing the merits and limitations of methods avail-
able for this purpose. We will discuss the application and 
limitations of popular longitudinal methods that can be ap-
plied to the study of change in multimorbidity and associated 
health outcomes. We will consider overarching issues in the 
longitudinal study of multimorbidity including operational-
izing multimorbidity, data-related concerns such as measure-
ment invariance, and choice of time scale (i.e., change in age 
or calendar time). We will then cover methods aligned to four 
specific research objectives: 1) examining individual change 
in multimorbidity, 2) identifying population sub-groups that 
follow similar trajectories of multimorbidity progression, 3) 
understanding when, how, and why individuals/groups shift 
to more advanced stages of multimorbidity, and 4) examining 
the co-progression of multimorbidity with key health do-
mains over time. This work will help establish a common lan-
guage for assessing longitudinal changes in multimorbidity, 
inform research that can fill gaps in our knowledge regarding 
multimorbidity progression and critical periods of change, 
and support the identification of groups that experience di-
vergent rates and etiological pathways of disease progression.
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SEQUENCE ANALYSIS OF CARDIOMETABOLIC 
MULTIMORBIDITY AND ASSOCIATION WITH 
SUBSEQUENT DEMENTIA
Corey Nagel1, Heather Allore2, Anda Botoseneanu3, 
Jeffrey Kaye4, Jason Newsom5, Nicholas Bishop6, and 
Ana Quiñones4, 1. University of Arkansas for Medical 
Sciences, Little Rock, Arkansas, United States, 2. Yale 
University, New Haven, Connecticut, United States, 3. 
University of Michigan, Ann Arbor, Michigan, United States, 
4. Oregon Health & Science University, Portland, Oregon, 
United States, 5. Portland State University, Portland, 
Oregon, United States, 6. University of Arizona, Tucson, 
Arizona, United States

Sequence analysis is used in the social sciences to examine 
patterns of events occurring across the life course, but there 
are few examples of its use in multimorbidity research 
among older adults. We used sequence analysis to identify 
longitudinal patterns of cardiometabolic multimorbidity 
over a five-year period among participants in the National 
Health and Aging Trends Study (N=5,218). Multimorbidity 
sequences were constructed using self-reported diagnosis 
of diabetes, heart disease, stroke, and myocardial infarc-
tion (MI) assessed annually. Death was included as an ab-
sorbing state, yielding a total of 281 distinct sequences. We 
calculated sequence dissimilarity using optimal matching 
then used hierarchical clustering to identify seven distinct 
sequence clusters. The largest cluster (46.2%) was charac-
terized by no baseline cardiometabolic disease and minimal 
incident disease across the 5-year period. Three clusters 
were characterized by stable sequences: diabetes (13.1%), 
heart disease (7.5%), and MI or stroke (7.3%) across the 
5-year period. Two clusters exhibited a high rate of incident 
cardiometabolic disease during the 5-year period, one among 
persons with no baseline disease (9.6%) and one with rapid 
accumulation of cardiometabolic multimorbidity (5.3%). 
Finally, one cluster largely contained persons who died 
during the study period (11.0%). Compared to those with 

D
ow

nloaded from
 https://academ

ic.oup.com
/innovateage/article/7/Supplem

ent_1/230/7487481 by Portland State U
niversity user on 19 April 2024



Innovation in Aging, 2023, Vol. 7, No. S1 231

no baseline and minimal incident cardiometabolic disease, 
the odds of subsequent dementia were significantly higher 
among the cluster without prior disease who developed inci-
dent cardiometabolic disease (OR= 1.61, 95% CI:1.07,2.43) 
and the cluster with high cardiometabolic multimorbidity 
(OR=2.77, 95% CI:1.84,4.18). These findings contribute 
to our understanding of the impact of cardiometabolic 
multimorbidity on cognitive health.
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PERSONALIZED AND TYPICAL CONCURRENT RISK: 
JOINT MODELS OF RECURRENT OUTCOMES AND 
MORTALITY BY RACE/ETHNICITY
Heather Allore1, Gail McAvay1, Brent Vander Wyk1, 
Ling Han2, and Ana Quiñones3, 1. Yale University, New 
Haven, Connecticut, United States, 2. Yale School of 
Medicine, New Haven, Connecticut, United States, 3. 
Oregon Health and Science University, Portland, Oregon, 
United States

The growing burden of multiple chronic conditions docu-
mented by a U.S. Department of Health and Human Services 
initiative noted the importance of studies that 1) “Develop 
tools to identify and target population subgroups of indi-
viduals with multiple chronic conditions who are at high 
risk for poor health outcomes”, and 2) “Improve knowledge 
about patient trajectories temporally in relation to changes 
in health status, functional status, and health services use”. 
Expanding upon our methods for jointly modeling multiple 
outcomes, where each person’s shared influence on concur-
rent outcomes can be captured by using a random intercept 
term, we demonstrate how to model additional heterogen-
eity. Based on the estimates from the joint model, the typ-
ical concurrent risk (TCR) of each outcome (i.e., probability) 
can be estimated at the cohort level, providing a method for 
identifying average longitudinal effects of risk factors useful 
for healthcare system policies. In contrast, a person-specific 
effect reflects the probability of each outcome within a de-
fined interval of time, while currently at risk for another 
non-mutually exclusive outcome (i.e., personalized concur-
rent risk [PCR]). Chronic conditions and sociodemographic 
risk factors may partially account for the heterogeneity of a 
cohort. However, differences in the occurrences and associ-
ations among these may differ for minoritized groups. These 
methods identify persons above (or below) average risk. We 
expanded these joint models to address truncation of meas-
urement due to death and the interdependence of outcomes 
at the person-level, while maintaining the Type I error rate. 
We have made the code publicly available.

Abstract citation ID: igad104.0760
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MULTIMORBIDITY IN US ADULTS ENTERING EARLY 
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Nicholas Bishop1, Steven Haas2, and Ana Quiñones3, 1. 
University of Arizona, Tucson, Arizona, United States, 2. 
Penn State, University Park, Pennsylvania, United States, 3. 
Oregon Health and Science University, Portland, Oregon, 
United States

Recent evidence of generational disparities in 
multimorbidity risk among older adults indicates earlier 
transitions into multimorbidity and greater disease burden 

for those born to later cohorts. As costs of managing chronic 
disease will rise with population aging, it is imperative to 
identify whether cohort effects in multimorbidity extend to 
cohorts just entering early older adulthood. We use repre-
sentative data from the Panel Study of Income Dynamics 
to model cohort trends in multimorbidity from 1999–2019 
in adults who were 50 years of age or older at any obser-
vational period (n = 4,975; 40,822 person-observations). 
Multimorbidity was assessed as a count of nine chronic con-
ditions (stroke, hypertension, diabetes, cancer, lung disease, 
heart problems, emotional problems, arthritis, mental 
loss). Weighted Poisson mixed models were used to esti-
mate multimorbidity trajectories adjusted for fixed effects 
of cohort, linear and quadratic age, and sociodemographic 
covariates. The model accounted for repeated measures 
though inclusion of a random effect for within-person error 
covariance across wave. After adjustment, those born to 
the Early and Late Baby Boom cohorts (b. 1946–1955 and 
b. 1956–1964, respectively), as well as those born to the 
early Gen X cohort (b. 1965–1972), reported significantly 
greater multimorbidity burden than those born to the late 
depression-era (b. 1931–1942). These findings extend evi-
dence of cohort effects in multimorbidity in U.S. older 
adults, indicate these problematic trends apply to U.S. adults 
entering early older adulthood, and suggest practitioners and 
policymakers should prepare for an aging population with 
expanding disease burden.

SESSION 2365 (SYMPOSIUM)

Abstract citation ID: igad104.0761
MEASUREMENT MATTERS IN EPIDEMIOLOGIC 
STUDIES OF SENSORY HEALTH AND AGING
Chair: Jennifer Deal Co-Chair: Bryan James Discussant: 
Alison Abraham

Valid and reliable measurement is a cornerstone of epi-
demiologic data collection and analysis. Sensory health is 
important for maintaining cognitive, physical and social 
function with age, but multiple measures of sensory health 
exist, and not all are the same. For example, audiometric 
hearing loss reflects the cochlea’s ability to process sound, 
while self-report captures an individual’s perception of 
their hearing ability within their social and environmental 
context. How we measure sensory function has important 
ramifications for prevalence estimates and results from as-
sociation studies, and therefore, public health and clinical 
decision-making. Sensory loss may also have important im-
plications for the measurement of other factors in aging re-
search. For example, neurocognitive tests are administered 
aurally or on paper, which could present a challenge for 
older adults with sensory loss. This session, jointly sponsored 
by the Sensory Health and Epidemiology of Aging Special 
Interest Groups, focuses on the intersection of measurement 
and sensory health. We will report on vison and hearing 
measures in a large, nationally representative study of 
Medicare Beneficiaries, with a focus on the recent addition of 
objective measures of vision and hearing loss, and their im-
plications for sensory loss prevalence estimates, particularly 
for the oldest old. We will also discuss how sensory loss im-
pacts cognitive testing, including best practices for measuring 
cognitive function in older adults. Finally, we will present 
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