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Abstract

Background—There is a concerted effort underway to evaluate and reform our nation’s 

approach to the health of people with ongoing or elevated needs for care, particularly persons with 

chronic conditions and/or disabilities.

Objective—This literature review characterizes the current state of knowledge on the 

measurement of chronic disease and disability in population-based health services research on 

working age adults (age 18–64).

Methods—Scoping review methods were used to scan the health services research literature 

published since the year 2000, including medline, psycINFO and manual searches. The guiding 

question was: “How are chronic conditions and disability defined and measured in studies of 

healthcare access, quality, utilization or cost?”

Results—Fifty-five studies met the stated inclusion criteria. Chronic conditions were variously 

defined by brief lists of conditions, broader criteria-based lists, two or more (multiple) chronic 
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conditions, or other constructs. Disability was generally assessed through ADLs/IADLs, 

functional limitations, activity limitations or program eligibility. A smaller subset of studies used 

information from both domains to identify a study population or to stratify it by subgroup.

Conclusions—There remains a divide in this literature between studies that rely upon 

diagnostically-oriented measures and studies that instead rely on functional, activity or other 

constructs of disability to identify the population of interest. This leads to wide ranging differences 

in population prevalence and outcome estimates. However, there is also a growing effort to 

develop methods that account for the overlap between chronic disease and disability and to 

“segment” this heterogeneous population into policy or practice relevant subgroups.
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INTRODUCTION

It is well known that health service utilization is not uniform across the U.S. adult 

population. Certain individuals, such as those who experience exceptionally high rates of 

emergency department visits and/or hospitalizations, have been identified as “super-

utilizers”.1–6 Growing concern over the health and associated health care costs of this 

population has sparked a number of initiatives at private4, 5, 7, 8 and federal9, 10 

organizational levels to better characterize the population of working age adults with chronic 

conditions and disabilities and to better understand their healthcare needs. The ultimate 

goals of these efforts are to improve population health and to enhance the capacity and 

performance of the current health care system in order to better meet those needs while 

controlling costs.4, 7, 8, 11

Though defined and labeled in a variety of ways, this High-Need, High-Cost (HNHC) 

population is large and diverse, including those with chronic conditions, disabilities, or both, 

who may also experience social circumstances that compound the effects of their health 

conditions such as lack of stable housing or transportation, food insecurity, low income, 

limited access to care, and/or diminished social supports.5, 7, 8, 11–13 However, identification 

and categorization of this population has proved challenging. Although claims data and 

electronic health records have been used to predict high future utilization, the resultant 

models have not yet produced a coherent clinical picture of the type of patient who is 

consistently at risk. Such methods sometimes omit individuals who need, but do not receive, 

all necessary healthcare, or whose healthcare needs cannot be captured across different 

settings or data collection systems.5,13 While adults with Multiple Chronic Conditions 

(MCC) are known to be high healthcare users in the aggregate, the heterogeneity of their 

conditions, their health-related risks (and assets) and their service utilization patterns makes 

it difficult to develop and target specific interventions to meet their needs. In an issue brief 

on improving healthcare for high-need patients, the Peterson Center on Healthcare noted that 

“Absent a uniform research definition of high-need patients, it is difficult to generalize 

across studies how the system performs in its care for this population.”14 Thus, there is a 

pressing need for a straightforward means of prospectively identifying individuals with 

ongoing and elevated health care needs.15
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Beginning in 2012, the Rehabilitation Medicine Department at the National Institutes of 

Health Clinical Center convened an expert measurement panel to develop a definition and 

brief survey instrument to bridge this gap.10 To inform our panel’s development of the 

instrument, we performed a scoping literature review to characterize the state-of-the-art in 

measurement of chronic conditions, disability, and their intersection among working age 

adults. We focused our search on the working age adult population (aged at least 18 but less 

than 65) for several reasons: 1) A greater number of working age adults have disabilities 

because the working age population is so large,16 representing an important subgroup of the 

high healthcare need population. 2) The diversity of healthcare use and need across the 

entire population presents measurement challenges, and 3) Long-term care needs and 

services have been more thoroughly studied among children and elders.

The purpose of this review was to provide a wide-angled lens on the current state of 

measurement of chronic conditions and disabilities in health services research. Our goal in 

performing this review was to support the development of methods for identification of 

working age adults with elevated and sustained health care needs, including a broad range of 

medical and non-medical, community-based services and supports. The results suggest that 

the existing literature is siloed in several important ways; greater attention to the points of 

intersection between chronic conditions, comorbidities, functional limitations and actitivites 

of daily living is needed in order to properly define and categorize the working age 

population with ongoing and elevated needs for care.

METHODS

We employed scoping literature review methods in this study.17 Scoping reviews are most 

appropriate for broad research questions that seek to map and categorize the main domains 

and types of knowledge available in a given topical area. We followed the tenets of proper 

scoping review closely, which include: 1) replicability; 2) explicit inclusion and exclusion 

criteria; 3) breadth of search strategies; 4) standardized approach to content extraction; 5) 

iterative analysis and charting of major themes; and 6) consultation with stakeholders.17 We 

provide a process map in figure 1 and further explanation of our methods below.

Definition of research question, scope and selection criteria

The expert panel members developed the primary guiding question for this literature review 

through a process that included a questionnaire and dedicated teleconferences. Example 

articles were drawn from the literature, selection criteria were developed, and a variety of 

test keyword searches were conducted and evaluated. The final research question for this 

literature review was stated as follows:

“How are chronic conditions and disability defined and measured in studies of 

healthcare access, quality, utilization or cost?”

The final inclusion and exclusion criteria for this question were:

a. Published in English after January 1, 2000

b. Include articles pertaining to broad categories of conditions or functional 

limitations (possible examples: psychiatric disorders; developmental disabilities; 
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mobility impairments; neuromuscular disorders; cardiopulmonary disorders; 

renal diseases)

c. Exclude studies where the findings or conclusions are primarily applicable to 

persons with one highly specific disease or condition (for example, exclude: 

Primary care use among persons with allergic rhinitis; Quality of care among 

persons with arthritic knee impairment, but include: Primary care use among 

persons with one or more chronic conditions; Quality of care among persons 

with limited mobility)

d. Include articles that are related to definition, operationalization or measurement 

of chronic conditions, disabilities or both.

i. “Measurement” includes issues concerning psychometrics, self-report, 

reliability / validity, proxy effects, etc.

ii. Include articles written at a population level (exclude case studies or 

micro-level articles)

e. Include articles with a health services research focus (such as access to care, 

quality, utilization or cost)

f. Include articles on children or elders only if the findings or discussion also 

appear directly relevant to working age adults

g. Include international articles if published in English, strongly related to the 

question and clearly meeting all the above inclusion criteria.

Medline and PsycINFO searches

Articles were initially judged to be candidates for the review based on brief examination of 

the title and abstract in light of the inclusion / exclusion criteria. When an article was judged 

to be a candidate, it was added to the study library for further review (together with the 

search date, the keyword combination used to locate it, and the database source).

Other search strategies

In addition to the Medline and PsycINFO searches, we examined 1) key journals, 2) relevant 

websites and 3) seminal articles, each as recommended by the expert panel. For each key 

journal, we examined every published title and relevant abstract from the year 2000 on in 

order to identify candidate articles. Regarding the key website / gray literature search, there 

were quite a number of reports, conference proceedings, white papers, monographs, etc. that 

potentially pertained to our research but which did not appear in the peer-reviewed literature. 

Some of these were from government sources, others from privately funded foundations or 

agencies, and still others from academic centers. The majority of these sources had a web 

presence, though the organization and search capabilities of their websites varied 

considerably. As a result, there was no single search strategy that could be applied, but in all 

cases, we sought health services research (access, utilization, quality or cost) on population 

groups with chronic conditions and/or disabilities. Additionally, when the websites in 

question provided search capabilities, we used keywords shown to be effective in our 

Medline and PsycINFO searches. Finally, the expert panel members directly contributed 
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articles they believed to be seminal to the measurement of chronic conditions and disability 

in health services research. We examined each list of references at the end of these articles. 

The titles and abstracts of these citations were reviewed and when they appeared to satisfy 

the inclusion and exclusion criteria, they were identified as candidate articles.

Aggregation of candidate pools, final relevancy review and summarization

There was overlap in the articles identified by these five different search strategies and so we 

consolidated the article candidate pools to remove duplicates. We then assigned members of 

our expert panel and staff to read the candidate articles in full, while insuring that each 

article was assigned to an individual other than the person who initially identified it as a 

candidate. Each reviewer a) provided a decision for relevancy (accept / reject); b) wrote a 

brief summary of the article and c) provided relevance ratings on a series of Likert scales. 

The abstracts, summaries and relevancy ratings were used to identify the categorical themes 

and key points recorded in our results.

RESULTS

In all, 55 publications met the inclusion / exclusion criteria. Of these, 25 were quantitatively 

oriented studies in which large datasets were analyzed to estimate access to care, service use, 

quality of care or costs for persons with chronic health conditions, disabilities, or both. 

Another 14 publications directly addressed measurement issues in health survey or 

administrative contexts; the majority of these also included quantitative assessments of 

existing measures or data on persons with chronic conditions and/or disabilities. The 

remaining 16 publications were more methodologically oriented, including literature 

reviews, policy or practice guidelines or other scientific appraisals that were related to health 

services research and measurement in these populations.

In review of these 55 studies, the majority addressed either disability or chronic conditions, 

with fewer focusing upon the intersection of these domains. More generally, there appeared 

to be a divide in the literature between studies based upon diagnostic categorization 

(typically by condition listings) and disability assessment (typically by functional 

limitations, Activities of Daily Living (ADLs) or Instrumental Activities of Daily Living 

(IADLs) such as bathing, dressing or preparing meals, and/or activity participation such as 

work or school). In table 1, we provide an overview of the studies in this review by domain, 

conceptual approach, outcome measures and subpopulation; Additional details, including 

methods, sample sizes and narrative summaries are available in an online appendix.

As further described below, among studies of persons with chronic conditions, the primary 

themes hinged upon how population groups were identified, whether on the basis of closed 

lists of conditions, criteria driven condition lists, or multimorbidity. Among studies 

concerning persons with disabilities, the themes included classification of disability such as 

through the ICF, comparative studies of disability surveys and measures, common areas of 

disability measurement (such as functional limitations, activity limitations or ADLs/IADLs), 

medical complexity / frailty, and/or the importance of time in disability measurement. A 

final, smaller cluster of studies examined health care access, utilization or cost on the basis 

of both chronic condition and disability measures.
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I. People with chronic conditions

Chronic conditions and the people experiencing them have been defined and studied in many 

different ways in health services research. Perhaps the most common method is the selection 

of a population group on the basis of a single shared diagnosis, such as diabetes or 

depression. This approach creates “populations” on the basis of a single diagnosis (e.g. 

“diabetes patients”) even though the majority of persons with chronic conditions actually 

have more than one at a time. Such studies were formally excluded by our criteria, but they 

were frequently mentioned (and sometimes criticized) in the methodological literature we 

gathered. The approaches we directly documented, as shown in table 1, included closed lists 

of high prevalence or high ‘burden’ conditions, open lists (e.g. one or more of many possible 

conditions meeting a given set of criteria) and multiple chronic conditions (e.g. co-

morbidity, multi-morbidity or secondary conditions, each of which implying at least two 

conditions most often defined as chronic). In nearly all of the studies we gathered that 

included chronic conditions, the diagnoses selected were believed to lead to higher rates of 

morbidity or mortality,18, 19 higher need for or use of health care or related services,20–21 

difficulties paying for or accessing those services,22–23 or higher costs.24–25 Three main 

categories of definitions are reviewed below.

The closed list—At the population level, researchers must find some means by which to 

select a subset of the many hundreds of conditions that modern medicine cannot cure, or 

which otherwise are expected to persist for a lengthy period of time. The Institute of 

Medicine (IOM) notes that this is a process involving multiple tradeoffs between such 

constructs as time course, chronicity, downstream consequences, variation in etiology and 

pathogenesis, late stage manifestations, symptom patterns, management burden, social or 

economic consequences, and many others.26

When selecting a closed list of priority chronic conditions, the contents of that list will thus 

depend upon how researchers resolve these tradeoffs in light of the specific aims of their 

studies. For example, an expert panel convened by Balogh et al (2011)27 developed a list of 

Ambulatory Care Sensitive (ACS) chronic conditions that they recommend for inclusion in 

studies of persons with intellectual disabilities. The final list included 15 conditions (such as 

asthma, congestive heart failure, gastrointestinal ulcer, hypertension, dental conditions and 

epilepsy). In another example, Schmittdiel 200828 sought to validate the Patient Assessment 

of Chronic Illness Care (PACIC) survey instrument as a measure of the chronic care model 

(CCM). Consequently, a random sample of persons was drawn from patient registries with 

five possible conditions for which the chronic care model is itself particularly appropriate. 

These included diabetes, chronic pain, heart failure, coronary artery disease, or asthma. 

Thus, the selection of conditions depends not only on the tradeoffs outlined by the IOM, but 

on the primary purposes and populations of concern in each particular study as well. The 

result is many possible closed lists for many possible purposes. This may lead to 

inconsistent population definitions, and thus findings, in the related literature.29

One or more chronic conditions (criteria based)—Another approach to defining or 

identifying people with chronic conditions is to use a large (essentially open) list of health 

and mental health conditions that are each clinically expected to conform to specific time 
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and health consequence criteria. The clearest example of this approach is a definition and 

condition list available from the Agency for Healthcare Quality and Research (AHRQ) 

Health Care Utilization Project (HCUP).30 A condition is defined as chronic by this 

definition if it lasts or is expected to last 12 months or longer and is known to either place 

limitations on self-care, independent living or social interactions or require ongoing 

intervention with medical products, services, or special equipment. AHRQ annually updates 

a list of hundreds of International Classification of Disease Clinical Modification (ICD-CM) 

condition codes that, from the medical point of view, are believed to meet these criteria. A 

growing body of research on persons with chronic conditions has been amassed using 

versions of this list. This research provides estimates of the prevalence of people with 

chronic conditions in the US, the number and type of chronic (and acute) health conditions 

they have, their health care utilization, access to care and costs.3,20,21,23–25

Two or more chronic conditions—There is an increasing emphasis being placed upon 

what is variously referred to as Multiple Chronic Conditions (MCC), multimorbidity, 

comorbidity or secondary conditions in this literature. Numerous studies have quantified the 

extent to which people with one chronic condition are actually prone to having additional 

chronic conditions.31 A particular focus can be found on the impact and costs of comorbid 

conditions within the domain of mental health32 as well as across both mental and physical 

health domains 33–34. However, the relatively “flat” distribution of these conditions across 

the population (e.g. low prevalence rates for most given two-disease combinations), results 

in significant challenges when choosing which disease pairs or approaches should be 

prioritized for study.29

Numerous comorbidity indices and classification algorithms have also been created. One of 

the most frequently applied is the Charlson Index. This is a prognostic instrument for 

chronic conditions that in combination might alter the risk of death. More complex indices, 

such as the “Index of Coexisting Disease”, measure the severity of 14 chronic diseases and 

the resulting functional limitations in two separate steps.29

Strong evidence now suggests that the coexistence of multiple chronic conditions increases 

mortality risk and is related to impairments in physical and mental functioning.21,33 Further, 

MCCs are associated with longer hospital stays, postoperative complications, and a higher 

overall health care utilization.3,29 However, in a systematic review, Diederichs et al (2010)29 

conclude that, in contrast to this rather advanced research on the effects—and to a lesser 

extent on risk factors—of multimorbidity, only few studies have explicitly concentrated on 

methodological questions, such as defining actual criteria for the selection of diseases. 

Valderas et al (2009)35 provide a further exploration of the definitions and criteria that are 

common (and different) among various approaches to measuring multiple chronic 

conditions.

One key federal initiative on people with MCC warrants direct mention. In order to identify 

options for improving the health of this heterogeneous population, Health and Human 

Services (HHS) convened a departmental workgroup on individuals with MCC. The 

workgroup published a strategic framework on MCC in 201131 that included four 

overarching goals: 1) Foster health-care and public health system changes to improve the 

Gulley et al. Page 7

Disabil Health J. Author manuscript; available in PMC 2019 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



health of people with MCC; 2) Maximize the use of proven self-care management and other 

services by individuals with MCC; 3) Provide better tools and information to health-care, 

public health, and social services workers and 4) Facilitate research to fill knowledge gaps 

about, and interventions and systems to benefit, individuals with MCC. All of these goals 

were provided with objectives and strategies to effect change, though the proper definition 

and measurement of “multiple chronic conditions” was little addressed.

The most commonly applied definitions and measures used in recent health services research 

on people with chronic conditions therefore fall into 4 main categories: A) studies of 

individuals with a specific diagnosis (typically a high prevalence condition of concern 

because of related service needs, access problems, or high cost); B) studies of individuals 

with at least one of a brief list of conditions known to be chronic and appropriate to the 

interests or focus of the researchers; C) studies that employ criteria-based lists which, at 

minimum, specify an expected time frame for the chosen conditions, as well as some 

additional inclusion criteria pertaining to functional, health, or health care consequences and 

D) studies which explicitly focus upon individuals with two or more simultaneous chronic 

conditions. This last approach includes several subtypes, such as those which focus explicity 

on secondary conditions, comorbidities or multimorbidity.

III. People with disabilities

Researchers interested in going beyond medical conditions as the means for identifying 

population groups sometimes turn to measures of disability, a higher level of analysis that 

subsumes not only the effects of the individual’s medical conditions, but the associated 

impacts in functioning, activities and/or participation. Among studies focused upon persons 

with disabilities, the themes we identified included disability classification and 

measurement, comparative studies of disability surveys and measures, common areas of 

disability measurement, medical complexity or frailty, and/or the importance of time in 

disability measurement.

Disability classification and measurement: The ICF—The World Health 

Organization proposed a common language to describe the various aspects of disablement 

by introducing the International Classification of Functioning, Disability and Health (ICF) 

which has now been generally adopted as the world standard. The ICF depicts disability as 

one end of a continuum of functioning and as an umbrella term for impairments, activity 

limitations and participation restrictions. It uses the terms body functions and structures, 

activity, and participation to represent the continuum of human functioning, influenced by 

health conditions, environmental factors, and personal factors.36 Disability thus represents a 

quite complex process comprised of multiple, interactive, and inter-related components 

which are rarely, if ever, measured in their entirety in health services research.36 Instead, 

even when setting out to collect their own primary data, researchers are typically forced to 

choose among measures and instruments on the basis of the purposes of their study. These 

might include the measurement of the outcomes of health interventions, describing the 

health or functioning of a community, determining resource allocation, comparing variables 

associated with health and health behaviors or measuring participation opportunities.37–39 

As an overarching classification system, the ICF is perhaps most useful as a catalogue of the 
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domains and subdomains of functioning, health and activities that might be appropriate for a 

given study’s purpose, as well as a gold standard reminder of those elements of the 

disablement process that will, inevitably, be excluded from measurement.36

Examples and comparisons of disability survey measures—A review of the 

disability content in 40 major national surveys (health and otherwise) was conducted by the 

Office of Disability, Aging and Long-Term Care Policy within the office of the Assistant 

Secretary for Planning and Evaluation (ASPE).40 The review reached many conclusions and 

offered a number of recommendations, among them:

• Disability measurement is currently inadequate. The health and functional 

measures used to identify people with disabilities vary markedly in concept, 

detail, and quality across surveys. Except for surveys that explicitly focus upon 

health, most do not capture in-depth information on the health issues and 

functional limitations experienced by people with disabilities.

• The specific measures of disability and wording of questions designed to elicit 

information about a particular type of disability (for example, visual 

impairment), differ markedly across surveys. Nearly all of the national surveys 

reviewed have questions that can be used to identify people with disabilities, but 

a few do not.

• There is inadequate longitudinal data. Existing longitudinal data fail to 

reasonably identify persons with disabilities and do not provide a life course 

perspective on disability.

• A concerted effort is being made to use a uniform set of disability indicators 

across surveys. The six-question series included in the American Community 

Survey (known as the ACS-6), the Current Population Survey (CPS), the 

American Housing Survey (AHS), and the National Health Interview Survey 

(NHIS) have each been a part of this effort. The ACS-6 questions are 

dichotomous (yes/no), with content areas covering hearing, sight, cognitive 

difficulties, mobility and ADLs/IADLs. These questions do not include items 

related to the environment around the person which, though a significant portion 

of the disablement process, is typical of the national surveys.

As the ASPE report suggests, there are many different disability measures that can be seen 

across the major US surveys. However, there is now a concerted effort to develop specific 

healthcare quality measures and surveys that are relevant for people with disabilities. This is 

crucial because the type and extent of healthcare service needs in populations with disability 

are frequently different than they are among people without disabilities and the needed 

settings and processes of care delivery may differ as well. As a result, the items of national 

health care quality surveys (such as CAHPS, the Consumer Assessment of Healthcare 

Providers and Systems) may require alterations to include the types, settings and processes 

of care most relevant to people with disabilities, as well as a means to accurately identify 

respondents with disabilities within the context of healthcare. An expert meeting convened 

by AHRQ (2010)41 and studies by Palsbo et al in 201042 and 2011,43 have directly 

addressed these issues.
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In sum, the selection of disability measures for health service and related survey research 

must be purposive. Four categories of disability measures most used in studies of health care 

access, quality, utilization or cost are considered next. Typically, depending upon their 

definition of disability and their substantive interests, researchers will use elements from 

several of these categories together in a given study.

ADLs and IADLs—Activities of Daily Living (ADLs, including eating, using the toilet, 

dressing, transferring in and out of bed and chairs, walking in the home, and bathing) and 

Instrumental Activities of Daily Living (IADLs, including cooking, housework, shopping for 

groceries or clothing, taking medications, managing money, using a telephone, as well as 

using technology and transportation in some studies) are key disability measures. This is for 

a number of reasons, including that a) they are directly used for programmatic eligibility for 

services such as home health care, b) they are activities that all human beings must either do 

or have done on their behalf in modern societies, c) they correlate with severe disability, and 

d) they have been shown to be related to chronic health conditions, health service need and 

use in a number of studies.3,20,23,44–46 ADLs and IADLs are also used within definitions and 

measures of severity among people with mental health conditions33 and can be related to 

Serious Mental Illness (SMI).47 Sets of individual ADL and IADL items can also be 

“staged”, segmenting the population according to the level of and qualitative nature of 

needed supervision, support with personal care or domestic life activities, and possibly 

general health care utilization as well.46

Functional limitations—Functional limitations (referred to as activity limitations in the 

ICF and as basic actions by Altman & Bernstein (2008)48) sit “close to the skin” as 

difficulties that arise in a fairly direct fashion because of underlying impairments at the 

body / structural level. They are measured at the level of the whole person (such as walking, 

lifting, or learning a new task). Hence, macular degeneration may lead to limitations in 

seeing, spinal cord injury may lead to limitations in walking, and stroke may lead to 

limitations in communication. However, functional limitations may or may not go on to 

cause ADL or IADL limitations, depending upon the severity of the underlying health 

condition(s), access to rehabilitative care, assistive technology use and other related factors 

at the environmental level. Similarly, they need not interfere with other forms of 

participation such as work or school if those activities are designed with the needs of people 

with functional limitations in mind.

Measures of limitations in functioning in such areas as movement, sensory functioning, and 

cognitive functioning can be found in many major surveys with disability content such as the 

National Health Interview Survey (NHIS), the Medical Expenditure Panel Survey (MEPS), 

the Survey of Income and Program Participation (SIPP) and the Panel Study of Income 

Dynamics (PSID). Selected elements of emotional functioning—in particular, feelings that 

interfere with accomplishing daily activities, can be found in some surveys as well. Altman 

& Bernstein (2008)48 characterize functional limitations such as these as “basic action 

difficulties” and as building blocks that shape an individual’s overall functional profile. In 

turn, researchers who examine health care access or utilization use these functional 

limitation measures in many different combinations to capture some portion of the overall 
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disablement process 3, 14, 20, 21 23 or a disability subgroup of interest, such as persons with 

mobility limitations49 or cognitive limitations.50

Participation and Activity limitations—Limitations in major activities and social roles 

appear in many of the national surveys. Be it work, school, recreation or socialization, these 

major activities involve multiple elements of participation and as such are particularly 

sensitive to the design of the social, attitudinal, architectural or public policy environment 

around the person. In this way they do not sit “close to the skin” as functional limitations do. 

Altman et al (2008)48 characterize them as “complex activity limitations”, in part because 

they depend on an individual’s functional profile, and just as much because they equally 

depend on many complicated factors that shape the physical and social world around the 

individual.

Access to and utilization of medical, social and related services (or goods) are enabling 

factors that are generally intended to 1) reduce or mitigate impairments and functional 

limitations, 2) increase independence in or management of ADLs and IADLs or 3) provide 

supportive, community-based or institutional care for individuals who cannot care for 

themselves.51 While these services and supports can and do enable fuller participation in 

social roles and activities, this may situate activity limitation more as an outcome measure 

and less as a means for defining or identifying people with disabilities, particularly in studies 

of general healthcare access, use or cost. However, limitations in activities such as work, 

school or socialization and days spent “out of role” nevertheless play an important part in 

assessing the severity of symptoms among persons with psychiatric disorders and other 

disabilities as well.33,52

Program eligibility/participation—An additional way of identifying people with 

disabilities is via their eligibility for or participation in public programs. Data from these 

sources provide large sample sizes, usually associated with health delivery records like those 

kept by the Medicare or Medicaid programs. While administrative data can be used to 

develop information about individuals with particular health conditions (as via claims 

files)19, disability measures are sparse in most of these sources and the scope is typically 

limited to medical visits, diagnoses or costs.37 While one advantage of these data sources is 

that they are usually kept in longitudinal fashion53, they remain tied to the specific criteria 

which define individuals eligible for services under the program and are thus not 

representative of the general population.54 Furthermore, in survey contexts, respondents 

frequently confuse the Medicare and Medicaid programs, and the SSI/SSDI programs as 

well.40

Cross-cutting issues: Complexity and time—This literature review revealed two 

additional conceptual themes relevant to disability measurement, be it in survey, clinical or 

administrative data contexts. The first of these concerns identifying individuals due to the 

complexity of their medical service needs,55–56 the extent of their co-morbidities34 or their 

“frailty”.57 For example, recognizing that comorbidity is the norm in rehabilitation settings, 

Stineman et al (2010) developed the Functional Diagnostic Complexity Index for 

Rehabilitation (FDC).56 This index is based on ICD-9-CM codes that are weighted to reflect 

their likely functional and medical impact. The authors found that increasing scores on the 
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resulting index were highly predictive of functional dependence at admission and that 

patients in the highest medical complexity category had up to a 35% increase in 

rehabilitation length of stay. McColl & Short (2006)55 were also concerned with identifying 

persons with complex medical needs and high service use patterns, but as opposed to a 

specific focus on underlying medical conditions, they also turned to functional and activity 

limitations as predictors of high service use. Finding that disability had a significant 

independent effect on utilization, even after chronic disease and self-reported health were 

taken into account, they concluded that “there is something in the experience of functional 

limitations and participation restrictions that increases the likelihood of having contact with 

health professionals” (p.79).

Similarly, the overall severity of co-morbidities and the extent of frailty have received 

attention in this literature. For example, in a study describing the additive severity of 

depression and chronic pain in relation to health care use/costs, Arnow et al (2009)34 

conclude that identifying subgroups of persons who contribute significantly to high 

utilization among persons with depression could improve screening procedures designed to 

identify such patients in primary care settings, bring about more precise targeting of patients 

with depression for participation in enhanced treatment programs, and inform changes in 

treatment for specific subgroups. The susceptibility to chronic conditions and co-morbidities 

has also been suggested as a means to identify a “frail” population group (particularly 

among elders).57

A final important theme concerns the role of time in the experience of disability. Though 

there are of course examples of functional limitations that remain static such as those due to 

amputation or permanent blindness, many of the health conditions associated with 

disabilities are chronic and tend to follow a changing course over time, whether progressive 

(cancers) or relapsing/remitting (MS, depression). Of course, the environment around the 

person may also change over time. As noted in the ASPE report (described earlier), 

longitudinal data are in short supply in relation to disability, making it critical for future 

studies to adopt longitudinal designs and to examine the role of time in their measures.40, 53

III. At the intersection: Chronic conditions and disabilities

A growing number of researchers and reports have documented the overlap between persons 

with chronic conditions and disabilities.49, 55–56, 58–59 This research suggests that these 

populations cannot be fully understood in the context of health service research in the 

absence of definitions, survey methods and analyses which more consistently account for 

this overlap.

The Committee on Living Well with Chronic Disease of the Institute of Medicine published 

a Call for Public Health (2012)26 that merits direct mention because it provides a carefully 

researched, macro-level framework for the advancement of health and well-being among 

persons with chronic disease and disability, including references to measurement, population 

surveillance, and health care policy priorities (see figure 2). The overarching framework 

attends to three primary domains, including determinants of health, policies and 

interventions, and the spectrum of health. Within this framework, the IOM describes a 

distribution of population level subgroups ranging from healthy, to “at risk”, to chronic 
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illness without impairment, to functional limitations, to disability. Generally, this call to 

action is less concerned with primary prevention and more concerned with policies, 

interventions and social determinants that lead to positive health outcomes for persons living 

with the consequences of chronic conditions and disabilities. This consequence-based 

approach began in the pediatric sector with the definition and measurement of Children with 

Special Health Care Needs in the 1990s and continued with the development of the Adults 

with Special Healthcare Needs Screener in the early 2000s.60 The IOM report documents 

this paradigm shift, by which chronic disease and disability are increasingly understood not 

solely as bad health outcomes to be prevented, but as markers of population groups for 

which specific interventions in policy or practice may be required.

One promising approach to the shared definition and measurement of chronic conditions, 

disability and healthcare service utilization is a new hybrid that is closely aligned with the 

IOM call for public health action. It begins with a criteria driven and exhaustive list of 

chronic medical conditions. Functional limitations and ADL/IADL needs are then separately 

utilized to segment the population with one or more chronic conditions into several groups 

with increasingly high service utilization profiles. The result is four primary groups 1) 

persons without chronic conditions, 2) persons with chronic conditions absent functional 

limitations or ADL/IADL support needs, 3) persons with chronic conditions and functional 

limitations that do not create the need for ADL/IADL supervision or support and 4) a final 

group with need for supports with ADLs or IADLs. In this way, whether an individual has 

one or many chronic conditions, functional limitations and ADL/IADL needs provide 

indicators of the possible complexity of the individual’s health care needs. Indeed, arrayed 

in this order, these groups have been shown to utilize progressively higher amounts of 

specialty care, hospitalizations, emergency department visits and home health care, making 

them particularly useful for population-based studies of healthcare access, care coordination 

and costs.3, 20–21

DISCUSSION

Since completion of this review, attention to the high need / high cost population has only 

accelerated,4, 11, 14, 61–64 but there remains little consensus over how best to conceptualize 

and identify these individuals. In a recent literature review on models of care for “people 

with complex needs”, Henkel, Hendricks & Church (2015)13 described the many disparate 

and overlapping population groups that potentially have such needs. These include not only 

persons with frequent ED visits, multiple hospital admissions, high rates of specialty care, or 

high burden conditions, but Medicaid enrolless with disabilities, individuals with severe 

mental illness or behavioral healthcare needs, individuals with unstable housing situations or 

food insecurity, as well as a variety of groups that may be at future risk. They go on to write:

“Outside of a general finding that programs are most effective when targeted to 

high-risk patients, the literature is not yet convincing on the most effective way to 

identify or calculate high risk. For example, some successful programs rely on 

predictive modeling, while others specifically target individuals with high rates of 

recent ED visits or inpatient admissions…Despite numerous efforts across the 

country to precisely predict who is likely to become a high-utilizer, gaps remain in 
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these methods—many of which rely heavily on past claims data to identify high-

risk patients. In fact, many risk prediction models only account for a quarter to a 

third of the factors that lead to individuals’ future expenditure, and typically do not 

perform well for high-need, high-cost patients” (pp 8 & 11).

It is notable that many of the subgroups that potentially compose this high need / high cost 

(or “complex”, or “super-utilizing”) population are being identified by researchers on the 

basis of what have traditionally been outcome measures such as ED visits, hospitalizations, 

program participation or costs. While these outcomes may be of great import to health 

policy, they may also be several steps removed from actual need for services or supports at 

the individual level. One risk of these approaches is that our research base grows 

increasingly convoluted as independent and dependent variables become further entangled. 

But a greater risk is that the clinical, care coordination or insurance programs designed 

around these scattershot definitions may exclude individuals who could most benefit from 

them, may include individuals who do not need the assistance, or may in some other way 

misallocate what are usually highly limited resources.

The way researchers define and measure population groups in health survey research thus 

shapes not only the estimates reported, but for whom they get reported. Our review raises 

several enduring questions about the proper scope, level and selection of measures in the 

existing literature, divided as it has primarily been between studies of chronic conditions and 

disability. More specifically, the results suggest that enhanced research upon the inter-

relationships between medical conditions, functional limitations, ADLs/IADLs, and the 

environment around the person may serve to produce definitions and measures that will 

identify individuals in these population groups with greater accuracy, consistency and 

intepretability.

Studies of population groups based only upon a small subset of chronic conditions do 

provide useful information but at the cost of diverging, and at times, artificial scopes. Such 

studies can and do serve as bellwethers for how our healthcare system performs when 

confronted by individuals with particular conditions that require care beyond basic 

prevention, monitoring or health maintenance. They also can provide a window on the 

effectiveness of clinical practices for individuals with a select diagnosis, or perhaps for a 

category of closely related diagnoses. However, in the aggregate, the result is a body of 

literature with many different population groups, probably far more than clinicians or 

policymakers can reasonably be expected to follow. Further, such studies appear to vary 

widely by the methods used to control for the presence of additional chronic conditions. This 

is important, because roughly half of the working age who have a chronic condition actually 

have more than one at a time. Unless these additional conditions are properly and 

consistently controlled from one study to the next, the result is possibly a misattribution of 

the outcomes studied to the reference condition(s), as opposed to the full range of chronic 

conditions with which people actually live at the population level. The key point to 

remember would seem to be that conditions and populations are not analogous.

On the other hand, there are broader, criteria based approaches to the identification of people 

with chronic conditions, typically including a time frame referent (lasting one year or longer 
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in some studies, or three months or greater in others) and a statement of additional qualifiers, 

such as a resulting need for particular kinds of medical care. Depending on the time frame 

and the extent of the qualifiers used with this approach (such as AHRQ’s HCUP list), the 

resulting number and sheer variability of conditions included, and thus people identified, 

leads to the selection of a population with a very wide scope and a medically heterogeneous 

make-up. This is, potentially, both a strength and a weakness of such methods. They serve to 

emphasize the sheer size (upwards of half of the working aged in some studies) and diversity 

of care needs among people experiencing chronic conditions. They also provide a much 

needed, if large, common denominator for use across studies where full enumeration of 

medical conditions is possible. However, they also lack specificity, and on their own, do not 

necessarily provide adequate handles for the identification of subgroups that are actionable 

at a level useful for policy or practice change. Reducing the scope to persons with 2 or more 

simultaneous chronic conditions may come closer to this level, but the result is still a large 

population (upwards of a quarter of the working aged in some studies). Further it remains 

difficult to establish whether persons with two or more chronic conditions (such as allergies 

and high blood pressure, for instance) are necessarily a better target for intervention in all 

instances than persons with just one chronic condition (such as cancer, for instance).

In this review, we found that measures associated with various aspects of the disablement 

process have also long been used in health survey research, though inconsistently from one 

study to the next. Currently, the ICF stands as perhaps the most fully articulated taxonomy 

of disability and health, but as several authors described, while useful as a guide, it is too 

complex for simple translation in health surveys which have only limited space to devote to 

disability measurement.36–37 Accordingly, there were many differences in the disability 

definitions and measures employed in this literature, yet there was also an unmistakable 

connection across the studies linking disability with an elevated need for / use of a wide 

range of medical and related services.

More specifically, it was noted that disability measures that focus on simple bodily tasks 

(such as functional limitations, ADLs and IADLs) may be more directly correlated with 

medical care than other measures of the disablement process. At least in a relative sense, 

participation in more complex activities such as work or school, or program participation 

such as in SSI or Medicaid, potentially depend upon a wider array of environmental 

variables more distant from the person, such as employment discrimination, accessible 

classrooms or health policy.

There is now a window for consolidation of these various approaches to measurement. 

Though its future may be uncertain, the ACS-6 now appears in many of the major 

government sponsored surveys of health, and with the express intent of improving the 

consistency of disability surveillance from one study to the next. HHS also published its 

strategic framework on multiple chronic conditions with the goal of aligning policies, 

practices and research to better meet the needs of persons with ongoing and significant 

medical needs. The Institute of Medicine published its own call for public health action on 

living well with chronic illness. This stresses patient-centered care across the spectrum of 

chronic disease and disability and advocates “segmenting” (or stratifying) this large and 

heterogeneous population into smaller, more actionable subgroups. Each of these 
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developments is pointing in a new and common direction. At the population level, it is not 

merely which, nor how many, medical conditions people have, nor is it solely how severe 

their particular functional limitations may be, nor is it just how constrained their daily 

activities are, that may ultimately drive the ongoing need for and use of medical care and 

supportive services. From the vantage point of this review, it appears to be the 

interrelationships of each of these domains within the environment around the person that 

ultimately drive people to seek care.

There are some apparent steps researchers and other stakeholders might take next. First, 

additional theoretical work and quantitative analyses aimed at a better mapping of the 

relationships between chronic physical and mental health condition(s), functional and ADL/

IADL limitations, and the need for medical care or related supports would likely benefit the 

consolidation of this field. Existing data sources such as the MEPS, NHIS, SIPP and PSID 

contain rich measures in these domains. Supplements to those surveys, whether to extend 

topical coverage of issues concerning people with ongoing and elevated needs for care, or to 

test novel measures, might be important first steps. Second, the development of a consensus 

population definition for adult healthcare, be it one focused upon high-need / high cost, 

special, chronic or complex healthcare needs may be crucial, much as it proved to be in the 

pediatric sector when the MCHB formally defined Children with Special Healthcare Needs. 

Third, the development of a brief screening instrument that is operationalized based on the 

work described above and that is designed for permanent inclusion in national health surveys 

could prove to be valuable for the field, providing as it would a common denominator for 

many different health services research topics.10 Last, new mechanisms for “segmenting” (or 

stratifying) this population that go beyond medical diagnoses will be needed, both because 

we should expect to identify a very large number of individuals under such a definition, and 

because such individuals will be likely to have numerous co-occurring conditions and 

circumstances.

STUDY LIMITATIONS

We focused our search efforts primarily on U.S. literature, academic centers and 

governmental agencies and limited our coverage to works published in English. The findings 

should thus be taken as having a U.S.-centric scope. Second, we used two search engines, 

medline and psycINFO which, while appropriate for our inquiry, are not exhaustive. Third, 

our list of key journals may have had a stronger focus on disability than upon chronic 

disease, though this would not have affected our other search strategies. Fourth, a well-

grounded summary of the scientific study of chronic disease and disability at the population 

level will certainly include research dating further back; Though we now see a heightened 

focus upon high need / high cost individuals in health service research, particularly as 

regards coordination and costs of care for persons with chronic conditions and disabilities, 

some of the definitions and measures we rely upon are rooted in scholarship produced well 

before the new millennium.

Gulley et al. Page 16

Disabil Health J. Author manuscript; available in PMC 2019 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



CONCLUSION

Despite growing concern over the health and healthcare access, use and costs of working age 

adults with ongoing and elevated needs for services and supports, there is at present no 

uniform definition of this population in the health services research literature or means by 

which to identify them. The available measures are fragmentary and overlapping, leading to 

estimates that vary widely with the purposes for which they are selected. However, the Call 

for Public Health from the IOM marked what may be the beginning of a paradigm shift 

where chronic disease and disability are understood as markers of population groups for 

whom specific interventions may be required. Promising measurement approaches are 

beginning to emerge that account for the overlap between chronic disease and disability 

using a health consequence-based approach in order to “segment” this large and medically 

heterogeneous population into more actionable subgroups. There is a pressing need for more 

consistent methods to examine the performance of health systems in caring for this 

population and to inform the development of interventions that yield improved outcomes.
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Figure 1. 
Scoping review process map

Gulley et al. Page 22

Disabil Health J. Author manuscript; available in PMC 2019 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 2. An integrated framework for living well with chronic illness
Source for figure 2:

Reprinted with permission from Living Well with Chronic Illness: A Call for Public Health 

Action, 2012, by the National Academy of Sciences, Courtesy of the National Academies 

Press, Washington, D.C.
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Table 1

Overview of studies by domain, conceptual approach, outcome measures and population group

Study Domain Conceptual approach References Outcome measure(s) or focus 
of study

Population or subpopulation

Chronic Conditions Closed condition list Schneider, 
O’Donnell & 
Dean (2009)19

Utilization, costs Medicare enrollees

Elrod & DeJong 
(2008)22

Utilization and unmet need for 
treatment

Needing rehabilitation services

Balogh, Ouellette-
Kuntz, Brownell 
&, Colantonio 
(2011)27

Conditions associated with 
hospitalization

Intellectual disability

Schmittdiel et al 
(2008)28

Self-management behaviors, 
health care ratings, quality of 
life

Appropriate conditions for Chronic 
Care Model

One or more conditions (criteria 
based)

Anderson & 
Horvath (2004)24

Utilization, costs Any chronic condition(s)

Hwang, Weller, 
Ireys & Anderson 
(2001)25

Out of pocket costs Any chronic condition(s)

Kessler et al 
(2001)47

Utilization and unmet need for 
treatment

Serious mental illness

Multiple chronic conditions Parekh, Goodman, 
Gordon & Koh 
(2011)31

Health, utilization, quality of 
life, care coordination & 
treatment system design

Two or more chronic conditions

Kessler, 
Merikangas & 
Wang (2007)32

Prevalence, utilization and 
comorbidity

Persons with mood disorders

Druss et al 
(2009)33

Prevalence, utilization and 
comorbidity

Persons with mood disorders and 
chronic medical disorders

Methodological appraisal or 
review of other studies

Institute of 
Medicine (2012)26

Macro-level conceptualization 
of chronic conditions and their 
treatment in the U.S. health 
care system

Any chronic condition(s)

Diederichs & 
Bartels (2010)29

Systematic review of multi-
morbidity indices

Two or more chronic conditions

Valderas, 
Starfield, Sibbald, 
Salisbury & 
Roland (2009)35

Conceptual relationships 
between comorbid conditions

Two or more chronic conditions

Disability ADLs/IADLs Federman et al 
(2009)44

Longitudinal development of 
ADL / IADL limitations and 
utilization

Medicare enrollees

Olin & Dougherty 
(2006)45

Expenditures and payment 
sources

Limitations including ADL/IADLs

Stineman et al 
(2011)46

Health status, conditions and 
utilization of home 
modifications

ADL limitations

Kaye, Harrington 
& Laplante 
(2010)69

Long term care utilization and 
unmet need, sources of care 
and payment

ADL/IADL limitations

Functional limitations Dejong et al 
(2002)16

Service utilization and unmet 
needs, sources of payment, 
costs

Functional and activity limitations
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Study Domain Conceptual approach References Outcome measure(s) or focus 
of study

Population or subpopulation

Altman & 
Bernstein (2008)48

Demographics, health status, 
healthcare access and use

Basic action difficulties and complex 
activity limitations

Rasch, Hochberg, 
Magder, 
Magaziner & 
Altman (2008)49

Demographics, prevalent 
health conditions, access to 
care

Mobility limitations

Reichard, Stolzle 
& Fox (2011)50

Health status, conditions, 
access and costs

Cognitive and/or physical limitations

Owens, Kerker, 
Zigler & Horowitz 
(2006)75

Prevalence and treatment of 
vision and dental problems

Intellectual disability

Participation and activity 
limitations

Palsbo et al 
(2010)42

Healthcare quality Activity limitations

Palsbo, Hurtado, 
Levine, Barrett & 
Mastal (2011)43

Healthcare quality Activity limitations

O’Day, Killeen, 
Sutton, Iezzoni 
(2005)74

Access to primary care Self-identified psychiatric disabilities

Iezzoni (2011)68 Disparities in health and access 
to healthcare

Participation limitations

Gulley & Altman 
(2008)52

Access, utilization, and 
satisfaction with care

Activity limitations

Program eligibility/participation Chan et al 
(2008)53

Utilization Medicare enrollees

Livermore, 
Stapleton & 
O’Toole (2011)71

Costs Federal and state disability program 
participants

Medical complexity / time Arnow et al 
(2009)34

Costs Depression and/or chronic pain

McColl & Shortt 
(2006)55

Utilization Chronic illness restricting activity

Stineman, Ross, 
Willams, Goin & 
Grander (2000)56

Utilization Functionally complex conditions

Fried, Ferrucci, 
Darer, Williamson 
& Anderson 
(2004)57

Utilization and costs Disability, frailty or comorbidity

Gulley, Rasch & 
Chan (2011)15

Access to care and utilization 
rates

Complex combinations of chronic 
conditions and disability

Methodological appraisal or 
review of other studies

Fekete et al 
(2011)36

Using the ICF for measurement 
selection

Spinal cord injury

Altman & Gulley 
(2009)37

Prevalence and demographics People assessed as having disability 
by differing survey measures

Becker (2006)38 Health measurement People with disabilities

Madans, Loeb & 
Altman (2011)39

Development of disability 
survey measures

People at risk of unequal 
participation due to disability

Livermore, 
Whalen, Stapleton 
(2011)40

National disability surveys and 
data

People with disabilities

Iezzoni (2010)41 Quality of care measurement People with disabilities
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Study Domain Conceptual approach References Outcome measure(s) or focus 
of study

Population or subpopulation

National Council 
on Disability 
(2009)51

Healthcare needs, access, 
utilization, cost and disparities

People with disabilities

Harniss, 
Amtmann, Cook, 
Johnson (2007)67

Participation in health and 
healthcare survey research

People with disabilities

Krahn, Fox, 
Campbell, Ramon, 
Jesien (2010)70

Improving surveillance systems People with intellectual disabilities

McDermott & 
Turk (2011)72

Improving disability measures People with disabilities

Chronic Conditions 
and Disability

Combined analysis of chronic 
conditions and disability

Gulley, Rasch & 
Chan (2011)3

Prevalence, demographics, 
health status, insurance 
coverage, utilization

Adults with chronic healthcare needs

Egede (2007)18 Prevalence, correlates, 
utilization, lost productivity

Depression and chronic medical 
disorders

Alecxih, Shen, 
Chan, Taylor, 
Drabek (2010)20

Utilization and costs Chronic conditions and functional 
limitations

Anderson (2010)21 Prevalence, demographics, 
insurance coverage, access to 
care & utilization

Chronic conditions, functional 
limitations and activity limitations

Gulley, Rasch & 
Chan (2011)23

Prevalence, insurance status & 
source, access, utilization, 
costs

Adults with chronic healthcare needs

Callahan & 
Cooper (2006)65

Insurance status, access to care Disabling chronic conditions

Elhai (2007)66 Utilization Psychiatric diagnoses and disability

Agency for 
Healthcare 
Research and 
Quality (2012)73

Health, disparities and 
healthcare access & quality

Select chronic conditions, limitations 
in basic activities and/or limitations 
in complex activities

Methodological appraisal or 
review of other studies

Iezzoni (2010)58 Definitions, data and coding 
schemes for Comparative 
Effectiveness Research

People with disabilities and chronic 
conditions

Bethell & Read 
(2002)60

Definition, identification and 
measurement of special 
healthcare needs

Adults with special healthcare needs

Wolff, Boult, 
Boyd & Anderson 
(2005)59

Onset of functional 
dependency

Chronic conditions, ADL limitations 
and/or long term care facility 
residency
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