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THE National Institute on Aging (NIA) Geriatrics and
Clinical Gerontology (GCG) Program convened an

interdisciplinary Task Force on Comorbidity to foster the
development of a research agenda on the multiple con-
current health problems that often occur in older persons.
This report summarizes Task Force discussions held in
Bethesda, Maryland (October 21–22, 2003; July 20–21,
2004) and serves as an introduction to the following three
articles that address specific issues such as the nosological
classification of impairment for the construction of comor-
bidity measures, staging and classification of disease
severity, and methodological and analytical issues.

The risk of developing concomitant chronic illnesses and
physiological limitations escalates with aging. Diabetes,
respiratory diseases, cancer, cardiovascular problems, arthritis,
hypertension, and certain other chronic conditions are more
common in older than in younger persons. As a consequence,
a new diagnosis of any common chronic health condition is
likely to be made in the context of preexisting health problems.

INTRODUCTION

Advancing age is associated with increased vulnerability to
chronic health problems. In later years of life, physiological
decrements, chronic diseases, and other health problems tend
to accumulate and complicate individuals’ health status and
quality of life. New diagnoses of common problems add
complexity to an older person’s health status, which is usually
characterized by preexisting health problems.

Some changes involving natural and pathologic processes
of aging affect almost everyone who lives long enough.
Arthritis, hypertension, cancer, diabetes, osteoporosis, and
Alzheimer’s disease occur primarily in older persons.
Diseases of the cardiovascular, cerebrovascular, and pul-
monary systems are other health conditions notably
encountered in older individuals. Functional limitations,

impairments, and geriatric syndromes (e.g., incontinence,
falls, disability) are commonly associated with aging.

Certain pathological states are clinically evident and have
a clear nosological definition; others remain subclinical
(e.g., restricted reserve in organ systems) at least to a
superficial investigation. In addition, a number of conditions
typical of older persons clearly impact their health status
(e.g., sarcopenia, anemia, chronic inflammation), but are not
yet considered in the traditional disease nosology. Co-
existence of these factors and the possibility of different
interactions between or among them make evaluation of an
older person’s overall health status extremely challenging.

The health care needs and comorbid health problems of
older Americans call for a special focus. Thus, the NIA
GCG Program convened a task force of leaders in research
on aging from different disciplines and professions (e.g.,
geriatrics, gerontology, social science, nursing, medical
specialties, and epidemiology) to explore conceptual and
methodological complexities of comorbidity and its assess-
ment. Task Force on Comorbidity members and consultants
are listed in the Appendix.

William R. Hazzard, MD, chaired Task Force Meeting I.
Harvey Jay Cohen, MD, chaired Task Force Meeting II.
William Ershler, MD, and William Satariano, PhD, chaired the
two break-out groups convened within each Task Force on
Comorbidity meeting. The groups were charged with two
related tasks: to lay the groundwork for research on medical
treatment in the context of multiple health conditions, and to
identify the steps needed to translate the concept of
comorbidity into clinical practice.

TASK FORCE OBJECTIVES

1. Identify research opportunities regarding important in-
teractive health problems affecting elderly persons com-
monly faced by practitioners.

275

Journal of Gerontology: MEDICAL SCIENCES In the Public Domain
2007, Vol. 62A, No. 3, 275–280

D
ow

nloaded from
 https://academ

ic.oup.com
/biom

edgerontology/article/62/3/275/655795 by guest on 20 August 2022



2. Propose research priorities to close the considerable
knowledge gap on age-related comorbidity as it affects
treatment efficacy and tolerance in older persons.

3. Identify research topics to improve diagnosis, prognosis,
treatment, and prevention methods in older persons
affected by comorbidity.

A synthesis of various perspectives expressed in the two
Task Force meetings is provided in this report. Three NIA-
commissioned background articles for Task Force discus-
sions appear in this issue of the Journal.

CONCEPT EXPLORATION

What should be included under the term ‘‘comorbidity’’
is the first question.

� Does the term include all geriatric assessment domains or
is it restricted to biomedical problems?

� Can priorities and hierarchical order be established for
health problems?

� What is the ‘‘natural history’’ of comorbidity when
associated with an index condition?

� In existing models, comorbidity is often considered as
modulating the effect on health of an index condition and
influencing diagnosis, treatment, and/or prognosis. Since
this approach does not cover all situations, another
alternative is emerging—multimorbidity.

� What is the relationship between comorbidity and risk
factors that involve pathological problems relevant across
multiple diseases (e.g., inflammation, oxidative stress,
and obesity)?

There was consensus that more focus on comorbidity is
needed both in geriatric care and in clinical research on
aging. The development of specific assessment tools is nec-
essary to drive research and clinical care aimed at improving
prognosis, diagnosis, treatment, and care of older persons
with multiple health conditions. Yet the need for advancing
conceptual and theoretical aspects of comorbidity should not
be hampered by excessive simplification and operationali-
zation—otherwise, there is a risk of losing sight of the real
and practical issues.

IT DEPENDS ON THE QUESTION

Given the complexity and heterogeneity involved in
comorbidity, however, no single definition or measure
would serve all research and clinical purposes. Rather,
definition and measurement of comorbidity approaches may
vary depending on practice or research objectives (e.g.,
clinical, epidemiological, health services) and outcomes of
interest (i.e., patient physical function, public health needs,
mortality). For example, the two terms ‘‘comorbidity’’ and
‘‘multimorbidity’’ (the latter term used more frequently in
European studies and publications) are often used inter-
changeably but have different meanings.

Comorbidity indicates the co-occurrence of preexisting
age-related health conditions (e.g., disability, anemia, im-
pairments, urinary incontinence) or diseases (e.g., diabetes,
heart disease, hypertension) in reference to an index disease
(e.g., cancer, Parkinson’s disease, diabetes). On the other

hand, multimorbidity is the co-occurrence of two or more
diseases or active health conditions (e.g., aggregate of
coequals) that may or may not be linked by a causal
relationship or with no consistent dominant index disorder.

The full scope of assessing multimorbidity is currently
a matter of debate. It could include a range of complex
health problems and also embrace conditions such as im-
pairment, disability, and physiological levels, alone or in
some combination. Combining a mixture of diseases and
conditions of variable severity, functional processes, and
biological processes under a single term is quite complicat-
ed. Therefore, measuring multimorbidity may be intrinsi-
cally more difficult than concentrating on comorbidity.

RESEARCH APPROACHES/FRAMEWORKS

What is meant by comorbidity and/or multimorbidity
varies according to whether the objective is research, diag-
nosis, prognosis, treatment, care, prevention, and etiology,
alone or in some combination. At this stage, it is strategic to
formulate specific questions, and then to develop the most
adequate measurement tools to address such questions.

SECOND CONDITIONS

Approaches that account for multiple pathways among
conditions, mechanisms, and outcomes were highlighted. In
clinical practice, thresholds for biological markers are often
used for diagnostic purposes. For example, a hemoglobin
level below 13 g/dL in men and below 12 g/dL in women is
a diagnostic criterion for anemia.

There is a clear trade-off between the need for a standard,
dichotomous definition for disease and the progressive and
interacting nature of diseases. The clear-cut criteria play an
important role in guiding clinicians’ ability to cure patients
affected by single diseases and to predict effects of specific
interventions. In the geriatric experience, however, it is
becoming clear that the health status of older individuals is
affected by the accumulation of biological dysfunctions in
multiple systems. Each one may contribute to the clinical
picture, even those whose severity is not yet over a di-
agnostic threshold for the standard definition of a disease.
For example, borderline value of blood markers may be-
come important predictors of outcome in older persons with
substantial comorbidity.

Dr. Jeanne Mandelblatt (Figure 1) proposed that research
on comorbidity should consider subclinical and mechanistic
approaches as two separate, but complementary pathways.
In parallel, comorbidity indices should be developed to
address specific outcomes (e.g., mortality, quality of life,
disability, health care utilization). In this framework, one
may look at comorbidity in each of the different areas to
identify appropriate tools to measure overall aspects of
health status that are relevant domains. Dr. Mandelblatt’s
schema provides an overview of research complexity and
issues. For example, on a continuum from risk factor to pre-
clinical disease to overt disease, elements essential in a
measure of multiple morbidities depend upon the nature of
the research question.

In Figure 2, designed by Dr. Luigi Ferrucci, comorbidity is
conceptualized as an intermediate factor between physio-
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logical processes and final health outcomes (e.g., functional
status, vital status).

This paradigm emphasizes the interactions between
conventional medical nosology and the geriatric approach
of comprehensive assessment. In modern medicine, a de-
tailed nosological classification of disease is used to accu-
mulate experience about response to certain treatments and
to future patients. However, in the geriatric experience,
more emphasis is given to the accumulation of biologic
dysfunctions in multiple systems that contribute to the
overall clinical picture and have functional consequences.
The basic biological dysfunctions that cause pathology are
few (e.g., oxidative stress, inflammation), but their accu-
mulation in different organ systems translates into different
diseases and impairments. Ultimately, how physiological
impairments and disease should be combined in comorbid-
ity indices depends on their relationships with outcomes,
which in geriatrics are mostly of a functional nature.

An inclusive biomedical framework of age-related issues
that a practitioner or clinical researcher faces was presented
by Dr. Evan Hadley (Table 1).

Conditions relevant to comorbidity include disease,
disabilities, and/or impairments, the interactions of which
may affect etiology, pathophysiology, prognosis, diagnosis,
and treatment. Two queries provided examples.

1. Does coexistence of frailty in older persons with
cardiovascular disease increase cardiovascular mortality?

2. Does a combination of osteoarthritis with vision impair-
ments have synergistic effects on mobility or disability?

MEASURES OF COMORBIDITY AND

MULTIMORBIDITY ASSESSMENT

The technical and practical aspects of measurement and
assessment were not addressed per se in the two Task Force
meetings. There was concurrence, however, that assessment
of physical and cognitive functioning and limitations should
be incorporated into all research and clinical care involving
older persons afflicted with chronic disease(s). To capture an

overall health status of a patient, one needs to understand
frailty, function, and disease. Diseases cannot be left out.
We already know so much about their response to treatment.
Diseases represent the interface between traditional medi-
cine and geriatrics.

Selection of measurement tools for health appraisal varies
according to the setting, population, and research questions.
A challenging aspect in using summary measures of co-
morbidity concerns how to categorize and determine
influence of particular combinations of conditions. Indeed,
summary measures may impede progress in understanding
issues of sequencing, the impact of sequencing, and
nonlinearity. Current measures and methods, diverse in
content and approaches, have different outcome goals and
are limited in prognostic perspective. They include inter-
views, self-reports, medical record reviews, death certifi-
cates, administrative and medical record databases, summary
indices derived from presence of selected conditions, and,
less frequently, observations of physical functioning of
patients. Combined effects of the comorbid conditions are

Figure 1. Impact of disease burden.

Figure 2. Comorbidity as an intermediate factor.

Table 1. Biomedical Framework Presented by Dr. Evan Hadley

Pathophysiology and Prognosis

1. One condition worsens another (faster progression, poorer outcomes,

more disabling).

2. One condition increases risk for another.

3. Combination of two conditions has synergistic effects on other poor

outcomes.

Diagnosis

4. One condition creates problems for diagnosing or assessing another.

Treatment

5. A treatment for one condition worsens or causes another condition.

6. Response to a treatment for one condition is affected by another

condition.

7. The combination of treatments for more than one condition creates new

problems.

Etiology

8. Two or more conditions combined occur more frequently than expected

(common cause?).

Note: Dr. Hadley’s framework was used in NIA RFA-AG-05-007,

Developing Interventions for Multiple Morbidities, issued December 14,

2004; receipt date January 13, 2005; Dr. Susan Nayfield, NIA, GCG, Program

Contact.
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not often determined. Indices that do approach the relation-
ship between and among conditions are limited.

Relative to comorbidity and multimorbidity indicators,
three measurement issues were cited: 1) Limitations in
functional status. The degree of independence or difficulty
in basic and instrumental activities of daily living should be
considered for inclusion in all comorbidity evaluations. 2)
Severity levels of comorbidity and multimorbidity should
address additive and multiplicative relationships. 3) Al-
though biologic and physical responses within individuals
are major foci of treatment and care, they are not discon-
nected from social and psychological events and changes
occurring in older patients’ lives.

SUMMARY OF CENTRAL ISSUES

1. Various comorbid conditions overlap and contribute to
patient complexity. The minimal array of health and
medical conditions (i.e., diseases, age-related problems,
behaviors) require evaluation and inclusion into an index
that is sensitive and adequate to address one or more
research questions.

2. Physical disability in older patients has certain medical
consequences not present in older patients with no
disability. For example, a physically impaired individual
will likely have greater health care needs (e.g., increased
risk for falls and acute illnesses, assistance with activities
of daily living).

3. Synergism of disease pairs and association of comorbid-
ity and disability warrant explicit attention to special
severity criteria.

4. Health problems arising due to the index disease itself
and/or its treatment must be considered.

5. Temporal relationship of disease severity and overall
comorbidity burden must be addressed.

6. Effects of number and types of drugs, alone or in com-
bination, on expected responses and adverse events must
be examined.

The critical question is how best to utilize and apply the
multilayered systems of information (e.g., on diseases,
other health conditions, impairments, functioning, or
disabilities) on behalf of older persons. Table 2 outlines
issues that warrant further conceptual clarification and

Table 2. Research Questions

Physiologic and Biologic Interactions

� How do different physiologic and biologic processes underlying comorbidity (or multimorbidity) interact over time; What are the dynamics among the

processes?

� What do diseases have in common with biological processes?

� Are there uniquely interacting morbidities?

� To what extent does age at onset of specific conditions reflect different physiological processes?

� How do the interactions differ by age?

� How are outliers (missing data; conditional probabilities) explained?

Multiplicative Effects of Specific Sets of Diseases and Conditions

� To what extent is it possible to incorporate information on multiplicative relationships among conditions into development of summary measures of

comorbidity?

� How do number and type of comorbid conditions vary over time [e.g., postpolio syndrome, herpes zoster, late effects of cancer treatment (e.g.,

chemotherapy, radiation therapy)].

� What are the patterns in timing or sequencing of multiple conditions?

� What factors affect time or sequence?

� To what extent does difference in sequencing of conditions impact function and survival?

� How do coexistent conditions affect the pattern of each other?

� Can a more rational classification system be based upon existing research?

� How can severity be measured independent of outcome?

Biological Markers

� Do biological markers help define pathways?

� Do biological markers determine treatment, independent of disease?

Impairment

� Does a catalogue of impairments provide better predictive value than a morbidity index?

� Are there interventions that are effectively addressed at the impairment level?

� Are certain diseases in combination more likely to produce distinctive patterns of impairment?

� Does treating a common impairment in patients with comorbidity influence outcomes?

Diseases and Health Conditions

� Does depression make other diseases have worse outcomes?

� Is effectiveness of certain treatments influenced by presence of other diseases/health conditions?

� Does presence of other diseases influence screening behavior?

� Does treatment of one disease worsen another morbid condition (e.g., hypertension or depression treatment vs risk of falls?)

Animal Models

� Is there a role for animal models in examining influence of underlying processes in the natural history of seemingly unrelated diseases (e.g., induced

inflammatory disease in diabetic prone mice)?
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progress to improve prevention, earlier detection, progno-
sis benefit, and treatment decisions of health conditions
typical of olderpatients.

Information derived from the NIA Task Force members’
expertise and discussions will enhance geriatric research
program planning efforts. This report shares the excellent
conceptual and substantive contributions of all Task Force
members and consultants who enthusiastically engaged in
an exchange of scientific insights in the discussions directed
at the important focus on comorbidity and multiple
morbidities in older persons.
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Luigi Ferrucci, MD
NIA Intramural Program, Baltimore, MD
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Table 3. Potential Lines of Inquiry

1. Augment conventional data collection activities in currently supported projects (i.e., through comorbidity research supplements).

2. Pilot studies to initiate comorbidity assessment of older patients with involvement of clinicians, social scientists, and epidemiologists.

3. Prospective studies documenting prevalence of comorbidity and impact on index disease diagnosis, prognosis, and the efficacy and safety of therapy; augment

treatment protocols or conduct as stand-alone investigations (e.g., patient roster approach).

4. Population-based studies. Such investigations could be organized as NCI SEER special studies, as ancillary studies to the NCI research networks established

for other purposes (e.g., family genetics studies), or designed for selected population catchment areas.

5. Exploration of extant data that may be utilized with a minimally extended effort. Patient evaluation data collected for treatment purposes (e.g., the patient

work-up) with a minimally extended effort can be utilized. Longitudinal studies established by the NIA or other Federal agencies may be explored (e.g., CMS

data, the NIA Baltimore Longitudinal Study, VA studies).

6. Comparative methodology studies and feasibility of data collection projects. Careful observational studies preliminary to launching large-scale efficacy studies

need to be performed.

7. Patient outcome variation studies (e.g., cure, survival, quality of life, patient and family preferences, pain relief). Comorbidity and its assessment influences

clinical decision-making to benefit older patients depending on patient, family, and physician outcome goals.

8. Patterns of care studies conducted in the community setting [systematic inquiry of physician course of action (i.e., treatment and decisions) at the community

level].

9. Methods development. Brief, concise, nonthreatening (to the physician as well as the patient) assessment tools/inventories that document the prevalence of

chronic conditions, ascertain their severity, and obtain basic data on physical and cognitive functioning in older patients.

10. Can a framework to understand how genetic and physiological factors produce comorbidities be developed? If so, how do these factors impact on function

and other outcomes within a context of a particular host and social environment?
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