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Preface

The Agency for Healthcare Research and Quality (AHRQ), through its Evidence-based
Practice Centers (EPCs), sponsors the development of systematic reviews to assist public- and
private-sector organizations in their efforts to improve the quality of health care in the United
States. These reviews provide comprehensive, science-based information on common, costly
medical conditions, and new health care technologies and strategies.

Systematic reviews are the building blocks underlying evidence-based practice; they focus
attention on the strength and limits of evidence from research studies about the effectiveness and
safety of a clinical intervention. In the context of developing recommendations for practice,
systematic reviews can help clarify whether assertions about the value of the intervention are
based on strong evidence from clinical studies. For more information about AHRQ EPC
systematic reviews, see www.effectivehealthcare.ahrq.gov/reference/purpose.cfm

AHRQ expects that these systematic reviews will be helpful to health plans, providers,
purchasers, government programs, and the health care system as a whole. Transparency and
stakeholder input from are essential to the Effective Health Care Program. Please visit the Web
site (www.effectivehealthcare.ahrg.gov) to see draft research questions and reports or to join an
email list to learn about new program products and opportunities for input.

We welcome comments on this systematic review. They may be sent by mail to the Task
Order Officer named below at: Agency for Healthcare Research and Quality, 540 Gaither Road,
Rockville, MD 20850, or by email to epc@ahrg.hhs.gov.

Carolyn M. Clancy, M.D. Jean Slutsky, P.A., M.S.P.H.

Director Director, Center for Outcomes and Evidence
Agency for Healthcare Research and Quality Agency for Healthcare Research and Quality
Stephanie Chang, M.D., M.P.H. Christine Chang, M.D., M.P.H.

Director Task Order Officer

Evidence-based Practice Program Center for Outcomes and Evidence

Center for Outcomes and Evidence Agency for Healthcare Research and Quality

Agency for Healthcare Research and Quality
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Outpatient Case Management for Adults With Medical
lliness and Complex Care Needs

Structured Abstract

Objectives. In this evidence review we evaluated outpatient case management (CM) as an
intervention strategy for chronic illness management. We summarized the existing evidence
related to the effectiveness of CM in improving patient-centered outcomes, quality of care, and
resource utilization in adults with chronic medical illness and complex care needs. We also
assessed the effectiveness of CM according to patient and intervention characteristics.

Data sources. Articles were identified from searches of the MEDLINE®, CINAHL®, the
Cochrane Central Register of Controlled Trials, the Cochrane Database of Systematic Reviews,
and the Database of Abstracts of Reviews of Effects. The databases were searched through
August 2011.

Review methods. Two reviewers evaluated abstracts and articles against prespecified inclusion
criteria. Eligible studies were quality rated and data were extracted, entered into tables, and
summarized. Due to the heterogeneity of outcomes, meta-analyses were not conducted.
Systematic reviews were retrieved for reference, but data from pooled results of published
reviews were not included in our analysis.

Results. Of the 5,645 citations identified, we screened and reviewed 1,201 full-length articles
and included 153 articles representing 109 studies. Many of the published trials of CM examined
programs that targeted specific patient conditions, and the approaches to CM were diverse.
Overall, the interventions tested in the studies were associated with only small changes in
patient-centered outcomes, quality of care, and resource utilization. While CM can improve
some types of health care utilization, there are minimal effects on overall costs of care. For
selected populations, the characteristics of successful interventions included intense CM with
greater contact time, longer duration, face-to-face visits, and integration with patients’ usual care
providers.

Conclusions. Recognizing the heterogeneity of study populations, interventions, and outcomes,
we sought to elucidate the conditions under which CM was effective. We found that CM had
limited impact on patient-centered outcomes, quality of care, and resource utilization among
patients with chronic medical illness.
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Executive Summary

Background

Chronic diseases are the leading cause of illness, disability, and death in the United States.!
Providing medical care for chronic illness is often complex, as patients require multiple
resources, treatments, and providers. One strategy for improving care for chronic conditions is to
develop programs that improve care coordination and implement care plans.>** Case
management (CM) is one such supplemental service, in which a person, usually a nurse or social
worker, takes responsibility for coordinating and implementing a patient’s care plan, either alone
or in conjunction with a team of health professionals.

CM tends to be more intensive in time and resources than other chronic illness management
interventions, and it is important to evaluate its specific value. CM is often utilized when the
coordination and integration of care is difficult for patients to accomplish on their own. CM
usually involves high-intensity engagement with patients, and case managers often adopt a
supervisory role in comprehensively attending to patients’ complex needs.> Conceptually, a case
manager can be seen as an agent of the patient, taking a “whole-person” (rather than solely
clinical or disease-focused) approach to care, and serving as a bridge between the patient, the
practice team, the health system, and community resources.

The coordinating functions performed by a case manager include helping patients navigate
health care systems, connecting them with community resources, orchestrating multiple facets of
health care delivery, and assisting with administrative and logistical tasks. Case managers also
can perform clinical functions, including disease-oriented assessment and monitoring,
medication adjustment, health education, and self-care instructions. Such clinical functions are
often the defining aspects of other chronic illness management interventions. In the context of
chronic illness care, they are central to the role of a case manager, but a case manager also
performs coordinating functions.

The evolution of CM models in health care and their expanding use in chronic illness
management has led to the term “case management” being used to describe a wide variety of
interventions. As a result, there is no consensus about the core components of CM. Moreover,
the term “case management” is often used interchangeably with other forms of chronic illness
management interventions such as “disease management” and “self-management support.”

Individual CM programs usually are customized for the clinical problems of the population
being served. Thus, a CM program for homeless people with AIDS has a much different mix of
activities than a program serving patients with dementia and their caregivers or one designed to
improve the quality of diabetes care. Some CM interventions include primarily coordinating
functions while others focus mainly on clinical activities. Other programs target patients with
characteristics—Ilimited social support or physical or mental disability—that make them
particularly vulnerable to lack of care coordination, while others serve unselected populations
with a given chronic illness. Case management interventions can be intensive, with multiple
face-to-face interactions and home visits, while others may entail only infrequent telephone calls.
In some programs, case managers operate independently, while in others, they work closely with
a patient’s usual care provider or with a multidisciplinary team of health professionals. The
variability of CM interventions is a comparative effectiveness issue that is addressed in this
report. We examine a wide variety of CM approaches and define when and where CM leads to
consistent effects on outcomes that are meaningful to patients and health care systems.
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Objectives

As noted, the situations in which CM has been used are numerous and diverse. In recognition
of the substantial heterogeneity of purposes, approaches, and populations included within the
broad category of CM, we limited the scope of this review in a number of ways. We aimed to
define and identify a subset of CM models representing a sizable category of CM that is common
and meaningful for patients and their caregivers. We also aimed to circumscribe the scope of
included CM models to ensure that the review would be adequately focused and practical. Such
an approach allows for a more complete understanding of the evidence regarding the included
category of CM. We necessarily excluded certain types of CM. We limited the scope of this
review to CM interventions for medical, as opposed to psychiatric, illness. CM is often used to
improve the management of psychiatric illnesses such as depression, schizophrenia, or substance
use disorders. CM in those contexts, however, is substantively different in its nature and
objectives from CM for chronic medical illness. Although we did not include studies in which
the goal of CM was primarily to improve psychiatric care, we did include studies in which CM
was used to improve chronic medical illness care among patients who also had psychiatric
illness. Similarly, we included models of case management that integrate care for psychiatric
disorders that are associated with significant medical comorbidities, such as dementia.
Additionally, we restricted the review to CM programs having an ongoing and sustained
relationship between the case manager and patient. Hence, despite promising evidence for certain
models of short-term, intensive CM or models that focus on transitional care, we did not include
such models in this review.®’ We also limited the scope of this review to outpatient settings.

This report summarizes the existing evidence addressing the following Key Questions:

Key Question 1:

In adults with chronic medical illness and complex care needs, is case management effective
in improving:

a. Patient-centered outcomes, including mortality, quality of life, disease-specific health

outcomes, avoidance of nursing home placement, and patient satisfaction with care?

b. Quality of care, as indicated by disease-specific process measures, receipt of
recommended health care services, adherence to therapy, missed appointments, patient
self-management, and changes in health behavior?

c. Resource utilization, including overall financial cost, hospitalization rates, days in the
hospital, emergency department use, and number of clinic visits (including primary care
and other provider visits)?

Key Question 2:

Does the effectiveness of case management differ according to patient characteristics,
including but not limited to: particular medical conditions, number or type of comorbidities,
patient age and socioeconomic status, social support, and/or level of formally assessed health
risk?

Key Question 3:

Does the effectiveness of case management differ according to intervention characteristics,
including but not limited to: practice or health care system setting; case manager experience,
training, or skills; case management intensity, duration, and integration with other care
providers; and the specific functions performed by case managers?

The analytic framework (Figure A) depicts the Key Questions in the framework of the
populations, intervention, and outcomes considered in the review.

ES-2



Figure A. Analytic framework

1a, 1c
Case Patient Health Out
atient Hea utcomes
Management Gua"w of Care N *  Overall quality of care
Patient ith «  Adherence to therapy *»  Disease-specific quality of care
atients wi »  Missed appointments e Quality of life
medical illness .I b » Patient self-management « Patient satisfaction
#  Change in health «  Morbidity
and com Plex > behavior = [|rccmemsoses ¢ Mortality
care needs in 23 * Disease-specific Resource Utilization
- . 1 processes of care + Hospitalization rates
outpatient settings *  Physician/case manager e Rehospitalization rates
\ satisfaction / » Emergency department use
«  Clinic visits
Cost

Note: Numbers refer to Key Questions.

Methods

Input From Stakeholders and Topic Refinement

Input from stakeholders was received during several phases of the project. In a topic
refinement phase, the scope of the project was refined with input from a panel of Key Informants
including representatives of public organizations and societies with an interest in CM,
individuals who perform CM research, experts on the chronic care model, and practicing case
managers. The Key Questions for the report were then revised and posted for public comment on
the Agency for Healthcare Research and Quality (AHRQ) Effective Health Care (EHC) Web site
for 4 weeks. Public comments were received by the study team and were considered for
additional refinements of the Key Questions. A Technical Expert Panel (TEP) helped refine Key
Questions, identify important issues, and define parameters for the review of evidence. The TEP
also reviewed the research protocol, which is posted on the AHRQ EHC Web site
(effectivehealthcare.ahrg.gov). Statements of potential conflicts of interest for all participants,
researchers, and authors were reviewed by AHRQ. The draft report was reviewed by an AHRQ
Task Order Officer and an associate editor prior to peer review. Simultaneous with the peer
review period, the draft report was posted on the AHRQ EHC Web site where it was available
for 4 weeks for public comment. A disposition table detailing peer reviewer and public
comments and the authors’ responses will be posted on the AHRQ EHC Web site 3 months after
posting of the final report.

Data Sources and Selection

We worked with medical librarians who have extensive experience with conducting literature
searches for comparative effectiveness reviews. We searched MEDLINE® (Ovid), CINAHL®
(EBSCO), the Cochrane Central Register of Controlled Trials (Ovid EBM Reviews), the
Cochrane Database of Systematic Reviews (Ovid EBM Reviews), and the Database of Abstracts
of Reviews of Effects (Ovid EBM Reviews). We searched by broad level subject terms and
keywords. The search was limited to English language materials and adult populations. The
search covered the time period through August 2011. Gray literature searches included clinical
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trial registries (ClinicalTrials.gov, Current Controlled Trials, Clinical Trial Results, and WHO
Trial Registries). Additional studies were identified by reviewing the reference lists of published
clinical trials and review articles that addressed CM.

We developed criteria for inclusion and exclusion of studies based on the Key Questions and
the populations, interventions, comparators, outcomes, timing, and setting (PICOTS) as
described below. The titles and abstracts for all citations were reviewed independently by two
team members. Full-text articles were retrieved if one or both of the reviewers judged the citation
to be possibly relevant. The full-text articles then were reviewed independently by two team
members for inclusion/exclusion. Disagreements were adjudicated by a third team member.

Populations of Interest

This review focuses on adults with medical illness and complex care needs in outpatient
settings. A main criterion in choosing studies for inclusion was the existence of complex care
needs. Complex care needs were defined broadly, and we included studies with case definitions
based on health care resource utilization, patient health status, and/or multifactor assessments
that included measures such as socioeconomic status or patient self-efficacy. The included
studies sometimes addressed populations in which psychiatric problems, such as depression or
dementia, were important comorbid conditions. Studies in which the primary clinical problem
was a psychiatric disorder (other than dementia) and in which CM was used primarily to manage
mental illness or a substance abuse disorder were excluded.

Interventions

We define CM as a process in which a person (alone or in conjunction with a team) manages
multiple aspects of a patient’s care. Key components of CM include planning and assessment,
coordination of services, patient education, and clinical monitoring. We excluded studies in
which the case manager was a licensed independent practitioner, such as a primary care
physician, a geriatrician, or a nurse practitioner. This is because such CM is part of the primary
medical care provided to the patient rather than a separate clinical service.

Comparators

In most studies, CM is compared with usual care (i.e., care without a CM component). Usual
care can be quite variable across studies, but in most cases the comparator was the same milieu
of clinical services without a distinct CM component. When a study compared two or more
different types of CM, then the comparator was the alternative type of CM. For clinical trials and
other studies having a comparison group, we specifically examined the study’s reports for
information about contamination (provision of CM or other care coordination services to the
control group).

Outcomes of Interest

The outcomes of interests are specified in the Key Questions listed above. The three
categories of outcomes are patient-centered outcomes, quality of care outcomes, and resource
utilization outcomes. These categories were derived from the set of outcomes specified in
descriptions of CM programs in the literature. These programs addressed the needs of defined
patient populations and have discrete clinical goals. These three categories reflect the categories
of goals that usually are addressed in CM.
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Comparative effectiveness reviews (CERs) commonly classify outcomes as either benefits or
harms. The CM literature has generally not classified harms of CM. Thus, the outcomes listed
above are not classified as either benefits or harms.

Timing

A level of longitudinal engagement with patients was a criterion for study inclusion. We
excluded studies that provided CM for only short durations (30 days or less). This criterion
excluded many studies that evaluated short-term posthospitalization programs (often termed
“transitional care” programs). Such programs fall into a large category of inpatient discharge
planning activities that are beyond the scope of this review.

Settings

We included only studies in the outpatient setting, including primary care, specialty care, and
home care settings. No geographic limitations were applied.

Types of Studies

We included randomized trials and observational studies pertinent to the Key Questions. The
observational studies included studies using nonexperimental designs such as cohort, case-
control and pre-post designs. Previously published systematic reviews were not included as part
of the evidence base but were compared with the results of the current review.

Evidence Synthesis

Data were abstracted and used to assess applicability and quality of the study: study design;
inclusion and exclusion criteria; population and clinical characteristics (including sex, age,
ethnicity, primary disease, comorbidities, complex care needs, and insurance carrier); CM
intervention characteristics (including case manager professional identification and prior
training); pre-intervention training for case managers; caseload and the nature of care provided
by the intervention (e.g., patient education, coordination of services, medication monitoring, and
adjustment); results for each outcome, focusing on the outcomes of interest (patient-centered,
resource utilization, and process of care outcomes). All data abstracted from included studies
were verified for accuracy and completeness by a second team member. Disagreements were
adjudicated by the lead investigator.

We used predefined criteria to assess the potential for bias in individual controlled trials and
observational studies adapted from methods proposed by Downs and Black® (observational
studies) and methods developed by the U.S. Preventive Services Task Force.® Individual
studies were rated as “good,” “fair,” or “poor.” Because of the broad range of models of CM, we
grouped the studies by the types of program and the clinical problems that were chiefly
addressed. For the majority of studies, these groupings were based on particular diagnoses, such
as congestive heart failure (CHF), diabetes, or dementia, and studies of programs that addressed
the needs of older adults with severe illness. We reviewed the findings of the studies for each of
these categories and then assessed overall findings (across population groups), as related to the
project’s Key Questions.

We performed a qualitative data synthesis because the heterogeneity in populations and
interventions generally did not allow for quantitative synthesis.
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The strength of evidence for each Key Question was initially assessed for the outcomes
applicable to each patient category. Our approach is consistent with the methods described by
Owens et al.' to evaluate the body of evidence for each outcome in each patient category. This
approach uses the following categories:

e Quality (good, fair, poor)

e Consistency (consistent, inconsistent, unknown)

e Directness (direct or indirect)

e Precision (precise, imprecise)

Without formal pooled analyses, we were not able to assess the possibility of publication
bias. The strength of evidence was assigned an overall grade of High, Moderate, Low, or
Insufficient according to a four-level scale.*

A defining characteristic of comparative effectiveness reviews is their intent to evaluate “the
extent to which the effects observed in published studies are likely to reflect the expected results
when a specific intervention is applied to the population of interest under “real-world”
conditions.™? There is not currently an agreed-upon system or tool to evaluate applicability, so we
describe applicability according to the PICOTS format. Specifically, since outcomes and
interventions are often specific to patient populations and medical conditions, we detail results of
case management according to patient populations. Additionally, factors about the intervention
of CM itself may influence applicability. For example the intensity of the intervention may not
be feasible across settings. Therefore, these factors are described within each section when
possible.

Results

Overall, the multiple search sources yielded 5,645 citations, of which 1,201 full-text articles
were retrieved and 153 articles were judged to be relevant (109 total studies). The majority were
randomized trials. The studies were sorted by patient population and were assigned to the
following categories:

e Older adults with one or more chronic diseases (20 studies/30 articles)

Frail elderly (14 studies/17 articles)

Dementia (15 studies/26 articles)

Congestive heart failure (12 studies/12 articles)

Diabetes mellitus (12 studies/24 articles)

Cancer (6 studies/8 articles)

Chronic infections (HIV or tuberculosis) (15 studies/17 articles)

e Other medical problems (15 studies/19 articles)

The specific outcomes reported in studies varied across the population groups, particularly
for the patient-centered outcomes (Key Question 1a). Thus, the applicability of conclusions
drawn from the evidence syntheses often is specific to the individual patient populations. These
population-specific conclusions are summarized in Table A below.

The sample sizes of the studies of CM were variable, but many of the studies included fairly
small samples of patients. Thus, for most studies subgroup analyses were not possible. For Key
Question 2, the population comparisons were usually based on indirect comparisons from
separate studies.

Nearly all of the clinical trials of CM programs compared a single type of program with a
usual care condition. There were very few trials that directly compared more than one model of
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CM. This limited the evidence available for Key Question 3. Another limitation was that many
studies included incomplete information about the content of the CM that was delivered to
patients.

Due to heterogeneity in the characteristics of CM interventions and the limitation of small
sample sizes in many studies, the strength of evidence for the conclusions often is only low or
moderate. This applies to statements about both positive effects and the lack of effect on
outcomes. However, in some cases there were consistent findings in large clinical trials of
uniform populations. In such cases, the evidence statements were assigned high strength of
evidence ratings.

Key Question 1a. In adults with chronic medical iliness and complex care
needs, is case management effective in improving patient-centered
outcomes?

Mortality

Patients provided CM did not experience lower mortality in general populations of patients
with chronic illness, in the frail elderly, those with HIV infection, or in patients with specific
diseases such as cancer, congestive heart failure, or dementia.

Quality of Life and Functional Status

CM interventions produced mixed results in terms of improving patients’ quality of life
(QOL) and functional status. In general, CM was frequently successful in improving aspects of
functioning and QOL that were directly targeted by the interventions. For instance, CM was
successful in improving caregiver stress among persons caring for patients with dementia and
CHF-related QOL among patients with CHF. The measures used to evaluate QOL and functional
status varied across studies, and overall, the improvements in QOL and functional status
achieved by CM were either small or of unclear clinical significance. CM was less successful in
improving overall QOL and functioning, as indicated by global measures not specific to a
particular condition.

Ability To Remain at Home

One measure of the clinical significance of improvements in functioning for elderly patients
is the ability to remain at home and avoid nursing home placement. This outcome was often the
primary objective of CM programs for patients with dementia. In most studies of the frail elderly
and of patients with dementia, CM was not effective in maintaining patients’ ability to live at
home. Evidence from one study suggests that a high-intensity CM intervention sustained over a
period of several years can produce a substantial delay in nursing home placement for patients
with dementia.

Disease-Specific Health Outcomes

The effect of CM on disease-specific outcomes was inconsistent. In some studies, CM had a
positive impact on specific symptoms, including pain and fatigue in patients with cancer and
depressive symptoms among caregivers of patients with dementia. Notably, however, CM had an
inconsistent impact on clinical outcomes among patients with diabetes, including
glycohemoglobin levels, body weight, and lipids.
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Patient Satisfaction With Care

CM interventions were generally associated with improved patient (and caregiver)
satisfaction, although satisfaction with CM varied across interventions. Studies measuring patient
satisfaction typically reported overall satisfaction with care, rather than satisfaction in specific
domains. Satisfaction was most substantially improved in the domain of coordination among
health care providers.

Key Question 1b. In adults with chronic medical iliness and complex care
needs, is case management effective in improving quality of care?

Disease-Specific Process Measures and Receipt of Recommended

Services

CM was effective in increasing the receipt of recommended health care services when it was
an explicit objective of the CM intervention. For instance, CM interventions designed to improve
cancer therapy adherence for patients with breast and lung cancer were successful in increasing
the receipt of radiation treatment, as recommended in clinical guidelines. The effect of CM on
guideline-recommended care in general, however, was less consistent. Studies showed only
sporadic effects on elements of quality of care, such as receipt of appropriate medications for
patients with CHF or diabetes, or receipt of appropriate preventive services for elderly patients.

Patient Self-Management

CM was effective in improving patient self-management behaviors, including dietary and
medication adherence, for specific conditions such as CHF or tuberculosis, when patient
education and self-management support were included within CM interventions.

Adherence
Few studies measured the frequency of missed appointments or other adherence measures as
an outcome of CM interventions.

Key Question 1c. In adults with chronic medical illness and complex care
needs, is case management effective in improving resource utilization?

Hospitalization Rates
Although hospitalization rates were often included as an outcome, trials of CM generally did
not demonstrate reductions in these rates.

Emergency Department Use
CM had a variable effect on emergency department (ED) use. Several studies found reduced
ED use in patients receiving CM, but other studies found no effect.

Clinic Visits
Few studies measured the frequency of clinic visits as an outcome of CM interventions.

Those that did generally found varying results, and no conclusions can be drawn about this
outcome.
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Overall Expenditures

Most studies examining the impact of CM on the overall cost of care showed no significant
difference between groups of patients receiving CM and control groups. Although the cost of
CM programs often was modest relative to overall costs among patients with high utilization, the
effect of CM on reducing utilization was minimal.

Key Question 2: Does the effectiveness of case management differ
according to patient characteristics?

Medical Conditions

Individual studies had inconsistent findings on whether CM interventions are more
successful for patients with high disease burden. While it is possible that there is a mid-range of
disease burden in which CM is most effective, the evidence base does not permit defining how to
identify such patients.

Age
Most studies of CM included mainly elderly patients, making it difficult to determine impact
of age on CM effectiveness.

Socioeconomic Status

Studies did not routinely report the effect of CM according to socioeconomic indicators
among enrolled patients. Some studies explicitly targeted low-income or homeless populations.
There was no apparent pattern to suggest an influence of patients’ socioeconomic status on the
effectiveness of CM.

Social Support
Few studies explicitly evaluated patients’ level of social support. However, studies that
targeted patients with limited social support did not tend to find better results.

Formally Assessed Health Risk

Some studies explicitly targeted patients considered to be at high risk of poor outcomes. The
methods used to evaluate risk, however, varied substantially across studies. The studies have not
defined a specific level of risk for which CM is most effective for improving outcomes.

Key Question 3. Does the effectiveness of case management differ
according to intervention characteristics?

Setting
Characteristics of the setting in which CM was implemented (e.qg., integrated health system,
home health agency, outpatient clinic) did not clearly influence the effectiveness of CM.

Case Manager Experience, Training, Skills

Studies did not consistently provide details about the experience, training, or skills of case
managers. In most studies the case managers were registered nurses, and some had specialized
training in caring for patients with the conditions targeted by the CM intervention (e.g., diabetes,
cancer). There was low strength of evidence indicating that pre-intervention training of nurses in
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providing CM for the targeted conditions, the use of protocols or scripts to guide clinical
management, and collaboration between a case manager and a physician (or multidisciplinary
team) specializing in the targeted clinical condition, resulted in more successful interventions.

Case Management Intensity, Duration, Integration With Other Care

Providers

There was low strength of evidence that more intense CM interventions, as indicated by
greater contact time, longer duration, and face-to-face (as opposed to only telephone) visits,
produced better outcomes, including functional outcomes and lower hospitalization rates.

Case Manager Functions

Case managers typically performed multiple functions. These included but were not limited
to assessment and planning, patient education, care coordination, and clinical monitoring. In
general, emphasis on specific functions varied according to patients’ conditions and the primary
objectives of specific CM interventions. For example, interventions among patients with cancer
typically focused on coordination and navigation, while interventions for patients with diabetes
and CHF focused more on patient education (for self-management) and clinical monitoring.
Most studies did not carefully measure the amount of effort case managers devoted to different
functions, making it difficult to discern the degree to which emphasis on different case manager
functions impacted CM effectiveness.

Table A. Summary evidence table: Outpatient case management for adults with medical illness

and complex care needs

. Condition/ . Strength of
Key Question Disease Conclusion Evidence

Key Question 1a: In adults

with chronic medical iliness

and complex care needs, is

fnisfor\;}?nag;?;i?fceefﬁcetr“éz n V(\)/:?heroﬁguc::s Mortality. CM programs that serve patients

P g p . . : with one or more chronic diseases do not High

outcomes, including mortality, | more chronic reduce overall mortality (9 studies)

quality of life, disease-specific diseases Y )

health outcomes, avoidance of

nursing home placement, and

patient satisfaction with care?
Functional status. CM programs that

Older adults serve patients with one or more chronic
Key Question 1a with one or diseases do not result in clinically High
y more chronic important improvements in functional status 9
diseases (3 studies).
. . Mortality. CM does not affect mortality in

Key Question 1a Frail elderly frail elders (5 studies). Low
Nursing home admissions. CM programs

Key Question 1a Frail elderly that serve fralllelderly patlent.s dp not Low
decrease nursing home admissions (2
studies).
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Table A. Summary evidence table: Outpatient case management for adults with medical illness
and complex care needs (continued)

Condition/

Strength of

Key Question Disease Conclusion Evidence
Mortality. Patients with dementia who
Key Question 1a Dementia receive services from CM programs do not | High
have lower mortality rates (12 studies).
Problematic behavioral symptoms. CM
. . programs that serve patients with dementia
Key Question 1a Dementia do not reduce problematic behavioral Moderate
symptoms.
Caregiver depression and strain
. . (burden). CM programs that serve patients
Key Question 1a Dementia with dementia do reduce depression and Moderate
strain among caregivers (13 studies).
Time to nursing home placement. CM
programs that serve patients with dementia
. . and have duration of no longer than 2 years
Key Question 1a Dementia do not confer clinically important delays in Moderate
time to nursing home placement (9
studies).
Condgestive Mortality. CM programs that serve adults
Key Question 1a ges! with CHF do not reduce mortality (6 Low
heart failure .
studies).
Congestive Patient satisfaction. CM programs that
Key Question la ges’ serve patients with CHF do increase Moderate
heart failure . : . :
patient satisfaction (3 studies).
Condgestive Quality of life. CM programs that serve
Key Question 1a ges! patients with CHF do improve CHF-related | Low
heart failure . . ;
quality of life (6 studies).
Diabetes Glucose management. CM programs that
Key Question la . serve adults with diabetes do improve Moderate
mellitus .
glucose management (12 studies).
Lipids, BMl/weight. CM programs that
. Diabetes serve adults with diabetes do not improve
Key Question la : L Moderate
mellitus measures of lipid management or
BMI/weight. (8 studies).
. Mortality. CM programs that serve adults
: Diabetes o |
Key Question 1a : with diabetes do not reduce mortality (1 Low
mellitus
study).
Key Question 1a Diabetes Glucose control.CM improves glucose Low
y mellitus control among adults with diabetes.
Satisfaction with care. CM programs that
Key Question 1a Cancer serve patients with cancer do improve Moderate
satisfaction with care (4 studies).
Cancer-related symptoms, functioning,
quality of life, survival. CM does improve
Key Question 1a Cancer selected cancer-related symptoms and Low

functioning (physical, psychosocial, and
emotional) but not overall quality of life or
survival (8 studies).
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Table A. Summary evidence table: Outpatient case management for adults with medical illness
and complex care needs (continued)

. Condition/ . Strength of
Key Question Disease Conclusion Evidence
Mortality. CM programs that serve adults
Key Question 1a HIV with HIV infection do not improve survival Low
(2 studies).
Key Question 1b: In adults
with chronic medical illness
and complex care needs, is
case rn_anagem_ent effective in Patient perception of care coordination.
improving quality of care, as Older adults . .
indicated by disease-specific with one or CM programs .tha@ serve patlgnts with one .
X . or more chronic diseases do increase High
process measures, receipt of more chronic . , X S
recommended health care diseases pat!ents perceptpns of the coordination of
. their care (2 studies).
services, adherence to therapy,
missed appointments, patient
self-management, and
changes in health behavior?
Clinical guideline adherence. CM
. . programs that focus on clinical guideline
Key Question 1b Dementia measures for care of dementia do increase Low
adherence to those measures (1 study).
. Self-management behaviors. CM does
Congestive . . ,
Key Question 1b heart failure Increase patients a(_jherence to self- Moderate
management behaviors recommended for
patients with CHF (3 studies).
Appropriate treatment. CM programs that
serve patients with cancer do increase the
Key Question 1b Cancer receipt of appropriate (i.e., guideline- Moderate
recommended) cancer treatment
(2 studies).
Treatment success. Short-term CM
programs that emphasize medication
Key Question 1b Tuberculosis adherence do improve rates of successful Moderate
treatment for tuberculosis in vulnerable
populations (4 studies).
Key Question 1c: In adults
with chronic medical illness
and complex care needs, is
case management effective in
improving resource Older adults Medicare expenditures. CM programs
utilization, including overall with one or that serve patients with one or more Hiah
financial cost, hospitalization more chronic chronic diseases do not reduce Medicare 9
rates, days in the hospital, diseases expenditures (3 studies).
emergency department use,
and number of clinic visits
(including primary care and
other provider visits)?
Older adults Hospitalization rates. CM programs that
. ith one or serve patients with one or more chronic Moderate
Key Question 1c wit . ; p
more chronic diseases do not reduce overall rates of
diseases hospitalization (17 studies).
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Table A. Summary evidence table: Outpatient case management for adults with medical illness

and complex care needs (continued)

. Condition/ . Strength of
Key Question Disease Conclusion Evidence

Hospitalization rates. CM does not

Key Question 1c Frail elderly decrease acute hospitalizations in the frail Low
elderly (11 studies).
Health care expenditures. CM does not

Key Question 1c Dementia change total health care expenditures for Moderate
patients with dementia (6 studies).
Hospital readmission rates. CM does not

Key Question 1c Diabetes reduce hospitalization rates among adults Low
with diabetes.
Health care expenditures. CM programs

Key Question 1c Cancer that serve patients with cancer do not Low
affect overall health care utilization and
cost of care (5 studies).
Emergency department visits. CM

. Other medical | Programs that serve populationg that have

Key Question 1c problems chronic obstructive pulmonary disease Low
(COPD) or are homeless do reduce
emergency department visits (3 studies).

Key Question 2: Does the

effectiveness of case

management differ according

to patient characteristics, .

including but not limited to: Older adults Dls_ease b_urden. M programs_tha_t Serve

- ) o . patients with one or more chronic diseases

particular medical conditions, with one or . .

. are more effective for reducing Low
number or type of more chronic hospitalizati ¢ tients with
comorbidities, patient age and diseases ospitalization rates among patients wi

. ! ; greater disease burden (2 studies).

socioeconomic status, social

support, and/or level of formally

assessed health risk?

Key Question 3: Does the

effectiveness of case

management differ according

to intervention

characteristics, including but Personal contact. CM programs that serve

not limited to: practice or health | Older adults patients with one or more chronic diseases

care system setting; case with one or are more effective for preventing Low

manager experience, training, more chronic hospitalizations when case managers have

or skills; case management diseases greater personal contact with patients and

intensity, duration, and physicians (4 studies).

integration with other care

providers; and the specific

functions performed by case

managers?
Duration. CM programs that serve patients
with dementia who have in-home spouse
caregivers and continue services for longer

Key Question 3 Dementia than 2 years are more effective for delaying | Low

nursing home placement than programs
providing services for 2 years or less (1
study).
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Table A. Summary evidence table: Outpatient case management for adults with medical illness
and complex care needs (continued)

. Condition/ . Strength of
Key Question Disease Conclusion Evidence
Integration with multidisciplinary team.
Congestive CM is more effective in improving

outcomes among CHF patients when case Low
managers are part of a multidisciplinary
team of health care providers.

Key Question 3 heart failure

Intensity, integration, training,
protocols. CM programs that serve
patients with cancer are more effective
Key Question 3 Cancer when the CM is more intensive, better Low
integrated with patients’ usual care
providers, and employs preintervention
training and care protocols (3 studies).

BMI = body mass index; CHF = congestive heart failure; CM = case management; COPD = chronic obstructive pulmonary
disease
Note: This table does not include statements for which the evidence was insufficient to draw a conclusion.

Discussion

CM is a strategy for improving the delivery of clinical services to patients with complex
needs. Based on the entire range of interventions described in the included studies, the types of
patients who potentially could benefit from CM generally fell into four categories:

e Patients with progressive, life-threatening chronic diseases that can be improved with

proper treatment, such as CHF or HIV infection.

e Patients with progressive, debilitating, and often irreversible diseases for which
supportive care can enhance independence and QOL, such as dementia or multiple
chronic diseases in the aged.

e Patients with progressive chronic diseases for which self-management can improve health
and functioning, such as diabetes mellitus.

e Patients for whom serious social problems impair their ability to manage disease, such as
the homeless.

For all of these clinical categories health care resources generally are available but may be
inaccessible or poorly coordinated. Case managers can help surmount these problems, but the
role of the case manager is complex. Depending on the organization and strategy of CM
programs, the case manager can play distinctly different roles:

e A care provider who helps patients to improve their self-management skills and/or helps

caregivers to be more effective in helping and supporting patients.

e A collaborative member of the care delivery team who promotes better communication
with providers and advocates for implementation of care plans.

e A patient advocate who evaluates patient needs and works to surmount problems with
access to clinical services.

There are multiple strategies for fulfilling these roles, and CM programs are consequently
complex and often difficult to replicate. Organizationally, programs can be freestanding or
imbedded in clinical settings (usually primary care or specialty practices). Case managers can
interact with patients in their homes, in clinics, or by telephone. They can have outpatient
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caseloads of hundreds or only a few dozen, and they can follow prespecified protocols or
develop personalized care plans based on patient assessments. Case managers can work
independently or can function as a member of a CM team. The studies of CM use a variety of
approaches to describe their programs, and full specification of the programs’ content often is
not possible. Acknowledging this heterogeneity of study populations, interventions, and
outcomes, we sought to discern the conditions under which CM was effective or ineffective.

There is a substantial evidence base about CM for complex chronic diseases. More than 50
randomized trials and a smaller number of good-quality nonexperimental studies have been
conducted in a variety of patient populations. The total number of participants in these studies
approaches 100,000. The majority of these studies have given good descriptions of the patient
populations, making it possible to organize the evidence by population groups. The clinical trials
have included both highly innovative and targeted programs and community-based programs that
service broad population groups. In some cases, there has been enough similarity in patient
populations that indirect comparisons of different types of programs can be made with moderate
confidence.

The cumulative evidence about CM is sufficient to draw several conclusions, some of which
pertain to the inability of CM programs (as they have been commonly deployed) to achieve some
desired outcomes. Generally, the conclusions reached in this report pertain only to specific
patient populations. Because CM programs generally are customized to the patient groups
served, it usually is not possible to apply the results to other patient populations. In this review,
we found that, on balance, CM had limited impact on patient-centered outcomes, quality of care,
and resource utilization among patients with chronic medical illness. The most positive findings
are that CM improves the quality of care, particularly for patients with serious illnesses that
require complex treatments (cancer and HIV). For a variety of medical conditions, CM improves
self-management skills. CM also improves QOL in some populations (CHF and cancer) and
tends to improve satisfaction with care. For the caregivers of patients with dementia, targeted
CM programs improve levels of stress, burden, and depression.

We found a low strength of evidence that CM is effective in improving resource utilization
for patients with CHF, COPD, or those with chronic homelessness. In most other cases, CM
programs have not demonstrated cost savings. For patients who receive CM for multiple chronic
diseases, there is a high strength of evidence that the programs do not reduce Medicare
expenditures. While the effectiveness of CM may depend on selection of the appropriate target
population, the published studies suggest that this type of careful case selection is difficult to
implement. In the published studies, criteria for enrolling patients in CM programs were
generally broad measures, such as levels of overall health care utilization or hospitalization
within a prior time period.

Because of the relatively low number of trials that compare different types of CM models,
conclusions about the features of programs that are most effective can be made only with a low
strength of evidence. The results of trials across different clinical conditions suggest that CM
effectiveness was greater when the intervention was lengthy, high in patient contact, and
included face-to-face (rather than telephone-only) interactions. This finding validates the premise
that the relationship between case manager and patient is likely to be a key ingredient for
successful CM interventions. CM also appears to be most effective when the case manager
works closely with patients’ usual care providers (usually primary care physicians) and/or
collaborates with a physician (or multidisciplinary team of health care providers) with expertise
in managing the targeted medical condition. This finding suggests that CM may be most
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effective when case managers are embedded within a collaborative, team-based intervention
model. Finally, there also is some evidence that CM is successful in achieving outcomes when
the intervention includes specific training modules and protocols that are tailored towards those
outcomes. This suggests that the breadth and flexibility of CM may need to be complemented by
focused efforts—including specific training, guidelines, and protocols—to achieve explicitly
targeted outcomes.

Implications for Future Research

The existing evidence base includes a large number of randomized trials comparing CM with
“usual care.” While the components of usual care were quite variable across studies, in some
cases (particularly the Medicare Coordinated Care Demonstration [MCCD] trial)*® the studies
had large sample sizes and overall good quality. Thus there is a relatively low yield in continuing
to repeat such studies. Instead, future clinical research needs to address the gaps in the current
evidence base. These gaps include:

e Lack of effective risk assessment tools for choosing candidates for CM. Some published
trials'* have used existing tools, but no studies have compared tools or rigorously
examined patient subgroups to learn which patients achieve the greatest benefits from
CM. The factors included in better risk profiles could include:

Demographics including age, gender, and ethnicity
Living situation and ability to meet basic living needs
Access to primary care and other health care services
Social support
Health care utilization profiles

o Clinical risk factors for adverse outcomes.

e Lack of understanding of the length of time to continue CM. Nearly all trials have set
seemingly arbitrary durations of the intervention (often 1 to 2 years). It is not known
when the benefits of the intervention have been achieved. Some of the negative results
may be due to the CM being too short. This is particularly important if developing an
effective long-term relationship between the patient and case manager affects the
program’s Success.

e Imprecision about the intensity of CM. Existing trials have infrequently examined
whether patient outcomes are influenced by the frequency of case manager contact, the
length and content of the contacts, and the approach to followup of problems.

Other examples of CM elements that should be explicitly described in future research

include:

e Training received by case managers

e Case manager experience

e Specific functions of case managers and the distribution of effort devoted to different
activities
Modes of contact (clinic visits, home visits, telephone calls)

Average caseload
Relationship to other health care providers
Use of protocols, guidelines, and information technology

CM typically involves case managers providing both direct clinical support and coordination

for patients, as well as education and empowerment to enable patients to better manage their own

O O0OO0O0Oo
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conditions and coordinate their own care. Better specification of intervention components and
population characteristics would contribute to greater understanding of when interventions
should emphasize direct support compared with patient education.

Many CM interventions employed more than one case manager, but few studies examined
the effectiveness of CM delivered by different case managers. CM is a human intervention, and
the effectiveness of CM may vary substantially according to the skills, experience, and
personality of the person delivering the intervention. Understanding how much variability there
is from one case manager to another would provide valuable information about the degree to
which CM can be standardized and the importance of choosing individuals to implement CM.

Because studies comparing CM with usual care have generally found only small differences
in important outcomes, it is uncertain whether future research that compared CM with other
interventions would be fruitful. Interventions that are less intensive or more narrowly focused
may be effective for changing certain outcomes but are unlikely to show important differences
from the results with CM as it was deployed in the previous studies.

Glossary

Case management (CM): A health care service in which a single person, working alone or in
conjunction with a team, coordinates services and augments clinical care for patients with
chronic illness.
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Introduction

Background

Chronic diseases are the leading cause of illness, disability, and death in the United States.
Nearly half of all adults in the United States have at least one chronic disease, and 43 percent of
adults covered by both Parts A and B of Medicare have three or more chronic diseases.?
Providing medical care for chronic illness is often complex. Patients require multiple resources,
treatments, and providers that, in many health care settings, are not integrated into a coherent
system of care. This fragmentation puts patients with serious or multiple chronic illnesses at risk
of experiencing inadequate quality of care and makes their health care expenditures substantially
higher than for those who have minor or no chronic conditions.?

A strategy to improve the coordination and efficiency of care for chronic conditions is to add
supplemental services and personnel to improve care coordination and implement care plans.*®
Case management (CM) is one such supplemental service, in which a single person, usually a
nurse or social worker, takes responsibility for coordinating and implementing a patient’s care
plan, either alone or in conjunction with a team of health professionals. Early models of CM
were developed as part of the community health nursing movement of the early twentieth
century. They were designed largely to promote patient self-help and coordinate community
resources.” A central feature of these models was that the nurse case manager had roles in both
coordinating services and providing clinical care directly.® In the 1970s CM was widely used to
meet the needs of patients with chronic psychiatric diseases.”™* In the AIDS epidemic of the
1980s, CM was adopted to coordinate treatment programs for HIV-infected individuals. At about
the same time, a model of CM for the frail elderly began to be disseminated.* In the 1990°s
training programs for case managers were greatly expanded, and case management certification
programs were established.

The evolution of CM models in health care, and their expanding use in chronic illness
management, has led to the term “case management” being used to describe a wide variety of
interventions. As a result, there is no consensus as to what constitutes CM. Moreover, the term
“case management” is often used interchangeably with other forms of chronic illness
management interventions, such as “disease management,” and “self-management support.” The
health professionals administering those programs, usually nurses, are often referred to as case
managers. The conflation of these different terms—and their unsystematic use in describing
nurse-led, chronic illness management interventions—makes it challenging to examine the
contribution of CM as a distinct entity. For example, McDonald et al. reviewed 75 systematic
reviews of studies evaluating the effectiveness of care coordination strategies for patients with
chronic illness.® Many of these strategies were nurse-led interventions for patients with diabetes,
congestive heart failure (CHF), and other chronic conditions, and 21 of the systematic reviews
reported evaluating CM as an explicit objective. Most of these systematic reviews included
studies of interventions that carried the label “case management” but did not typically define CM
or distinguish it from other nurse-led interventions. Most of these reviews also did not isolate the
effects of CM from other clinical interventions.®

Distinguishing Case Management From Other Interventions

We sought to add to the existing body of evidence on chronic illness management
interventions by evaluating the distinct contribution of CM as a specific strategy. CM tends to be



more intensive in time and resources than other chronic illness management interventions. To
distinguish CM from other interventions, we drew upon definitions of CM in the literature and
those used by professional organizations of case managers (see Appendix A). We also consulted
with members of our Technical Expert Panel (TEP) who are experts in the field of CM. Those
definitions and expert opinions indicated that a defining feature of CM is the central role of the
case manager as comprehensive coordinator of a patient’s care. The coordinating functions
performed by a case manager include helping patients navigate health care systems, connecting
them with community resources, orchestrating multiple facets of health care delivery, and
assisting with administrative and logistical tasks. These coordinating functions are distinct from
clinical functions, including disease-oriented assessment and monitoring, medication adjustment,
health education, and self-care instructions. Such clinical functions are often the defining aspects
of other chronic illness management interventions that are staffed by nurses.™ In the context of
chronic illness care, they are central to the role of a case manager as well, but a case manager
also performs coordinating functions. The role of case managers in chronic illness care, and their
distinction from other professionals involved in chronic illness management support, can be
illustrated using the Chronic Care Model (see Figure 1).

Figure 1. Chronic care model
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Many chronic illness management interventions include professionals (usually nurses) who
are members of a clinical practice team or perform discrete clinical functions (e.g., clinical
monitoring and education) on behalf of the practice team. A case manager also performs these



functions, but a central role of the case manager is to coordinate and integrate different types of
services, including community resources, health systems, and the practice team, on behalf of the
patient. CM is often utilized when such coordination and integration are inherently challenging
and difficult for patients to accomplish on their own. CM usually involves high-intensity
engagement with such patients, and case managers often adopt a supervisory role in
comprehensively attending to patients’ complex needs.'* Conceptually, a case manager can be
seen as an agent of the patient, taking a “whole person” (rather than solely clinical or disease-
focused) approach to care, and serving as a bridge between the patient, the practice team, the
health system, and community resources. Features of CM programs, based on the interventions
described in the studies included in this review, are summarized in Table 1.

Table 1. Features of case management programs

Features Shared With Other Chronic Illiness Management Programs

¢ Clinical assessment

e Care planning

e Health education

¢ Self-care instructions

¢ Monitoring clinical parameters
Adjusting medications

o Communicating with practice team

Distinctive Features of Case Management

e Prominent supervisory role in coordinating multiple aspects of care

¢ High-intensity, longitudinal engagement with patient (and families or other caregivers)

¢ Functioning as patient advocate/agent

e Comprehensively assessing, monitoring, and addressing patients’ needs (e.g., physical, psychological, social,
emotional)

o Facilitating access to community resources, including social services

e Mainly for patients with complex care needs

In defining the functions of CM, two general models have been described. The gatekeeper (or
interrogative) model focuses on controlling access to and ensuring efficient use of clinical
services, while the patient advocacy (or brokering) model focuses on coordinating services and
improving the quality of care. In current practice, a combined model that utilizes both
approaches is most commonly used.***" However, not all chronic illness management
interventions that include clinical and coordinating activities are CM. A defining aspect of CM is
that it involves a single person or small group of people (i.e., case managers) who are responsible
for those activities. Other chronic illness management interventions—including
“multidisciplinary teams” and “organized specialty clinics”®—may include clinical and
coordinating activities as part of their overall approach to care, but such team-based interventions
are distinct from CM. Another feature of CM is the level and duration of engagement with
patients. Some chronic illness management interventions, particularly those designed to smooth
transitions of care, include clinical and coordinating functions but are limited to one or two
encounters with the patient. CM involves longitudinal engagement with patients, allowing for the
development of a case manager-patient relationship.

Finally, CM is a supplemental intervention that occurs in addition to (and often in
conjunction with) “usual” clinical care. A primary care or specialist practitioner caring for a
patient may perform both clinical and coordinating activities, may be the principal person
responsible for those functions, and may have a longitudinal relationship with the patient. But
these “usual care” practitioners (e.g., primary care practitioners) are not considered case
managers.




Variability of Case Management Implementation

Even when CM is defined explicitly—as a longitudinal intervention in which a single person,
working alone or in conjunction with a team, coordinates services and augments clinical care for
patients with chronic illness—there is wide variation in its implementation. Individual CM
programs usually are customized for the clinical problems of the population being served. Thus,
a CM program for homeless people with AIDS has a much different mix of activities than a
program serving patients with dementia and their caregivers, or one designed to improve the
quality of diabetes care. Some CM interventions include primarily coordinating functions, while
others focus mainly on clinical activities. Some target patients with characteristics—limited
social support or physical or mental disability—that make them particularly vulnerable to lack of
care coordination, while others serve unselected populations with a given chronic illness. Some
interventions are intensive, with multiple face-to-face interactions and home visits, while others
entail only infrequent telephone calls. In some, case managers operate independently, while in
others, they work closely with a patient’s usual care provider or with a multidisciplinary team of
health professionals. This variability of CM interventions makes it challenging to evaluate the
effectiveness of CM as a discrete entity. It is therefore of potentially greater interest to evaluate
the impact of specific components within CM intervention “packages.” However, in many
studies, the way in which CM is implemented is poorly described, making it difficult to study the
individual components of CM interventions.

Scope and Key Questions

The Agency for Healthcare Research and Quality (AHRQ) commissioned this Comparative
Effectiveness Review (CER) to examine the evidence for the effectiveness of CM programs for
chronic illness patients with complex care needs. To define the scope of the review, we used the
framework described above to define CM interventions. Specifically, we considered
interventions in which case managers had a substantive role in performing both clinical and
coordinating functions. Although some interventions may include coordinating functions without
explicitly describing them, we only included interventions in this review for which those
functions were central enough to the manager’s role to be described as part of the intervention.
Because the balance of clinical and coordinating activities varies widely across CM
interventions, our review included a diverse array of interventions in which case manager roles
spanned a continuum, from predominantly clinical to predominantly coordinating in nature.® We
used the description of the intervention and its components, rather than its label, to make
decisions about which interventions had the defining characteristics of CM as described above.
Thus, we did not include all interventions that were labeled in the literature as CM, and we
sometimes included interventions carrying other labels (including care management and disease
management).

As noted, the situations in which CM has been used are numerous and diverse. In recognition
of the substantial heterogeneity of purposes, approaches, and populations included within the
broad category of CM, we limited the scope of this review in a number of ways. We aimed to
define and identify a subset of CM models representing a sizable category of CM that is common
and meaningful for patients and their caregivers. We also aimed to circumscribe the scope of
included CM models to ensure that a review of this type would be adequately focused and
practical. Such an approach allows for a more complete understanding of the evidence regarding
the included category of CM. We limited the scope of this review to CM interventions for



medical, as opposed to psychiatric, illness. CM is often used to improve the management of
psychiatric illnesses such as depression or schizophrenia, as well as substance use disorders. CM
in those contexts, however, is substantively different in its nature and objectives from CM for
chronic medical illness. Although we did not include studies in which the goal of CM was
primarily to improve psychiatric care, we did include studies in which CM was used to improve
chronic medical illness care among patients who also had psychiatric illness. Similarly, we
included models of care management that integrated care for both medical and psychiatric
illness. Additionally, we restricted the review to CM that was characterized by an ongoing and
sustained relationship between the case manager and patient. Hence, despite promising evidence
for certain models of short-term, intensive CM or models that focus on transitional care,***" we
did not include such models in this review. We also limited the scope of this review to outpatient
settings. This report summarizes the existing evidence addressing the following Key Questions
in the outpatient setting:

Key Question 1:

In adults with chronic medical illness and complex care needs, is case management effective
in improving:

a. Patient-centered outcomes, including mortality, quality of life, disease-specific health

outcomes, avoidance of nursing home placement, and patient satisfaction with care?

b. Quality of care, as indicated by disease-specific process measures, receipt of
recommended health care services, adherence to therapy, missed appointments, patient
self-management, and changes in health behavior?

c. Resource utilization, including overall financial cost, hospitalization rates, days in the
hospital, emergency department use, and number of clinic visits (including primary care
and other provider visits)?

Key Question 2:

Does the effectiveness of case management differ according to patient characteristics,
including but not limited to: particular medical conditions, number or type of comorbidities,
patient age and socioeconomic status, social support, and/or level of formally assessed health
risk?

Key Question 3:

Does the effectiveness of case management differ according to intervention characteristics,
including but not limited to: practice or health care system setting; case manager experience,
training, or skills; case management intensity, duration, and integration with other care
providers; and the specific functions performed by case managers?

Organization of the Report

Following this introduction are chapters on methods; results; summary and discussion,
including limitations of the review; conclusions; and future research. The reference list appears
at the end of the report, along with a table of abbreviations used throughout the report. The
results chapter is divided into several major sections: search results, with a study flow diagram;
overall effectiveness of case management and results for each of the Key Questions; and
effectiveness of case management in defined patient populations. The defined patient populations
are—

e Older adults with one or more chronic diseases

e Frail elderly



Patients with dementia

Patients with congestive heart failure
Patients with diabetes mellitus

Patients with cancer

Patients with serious chronic infections
Patients with other medical problems

Each section on a defined patient populations presents—

An overall description of studies

Key points related to the evidence about patient-centered outcomes (quality of care,
health care utilization, patient characteristics, and intervention characteristics)
Analysis of effectiveness of case management by outcome (patient-centered outcomes,
quality of care outcomes, and resource utilization)

Analysis of effectiveness of case management by patient characteristics

Analysis of effectiveness of case management by intervention characteristics



Methods

Topic Development and Refinement

The original topic nomination was submitted to the Agency for Healthcare Research and
Quality (AHRQ) by a member of the general public. It proposed a comparative effectiveness
review of case management (CM) (performed by certified nurse case managers) for improving
utilization and costs of health services. The original nomination specified a broad population of
interest (“all patients”) and did not further specify the outcomes of interest. Because a literature
scan identified diverse populations, interventions, and outcomes, the nomination was further
scoped during topic refinement to produce more specific Key Questions.

During a topic refinement phase, the scope of the project was refined with input from a panel
of Key Informants. Key Informants included representatives of public organizations and societies
with an interest in CM, individuals who have performed CM research, experts on the chronic
care model, and practicing case managers. This input led to revision of the Key Questions, which
were posted for public comments. A Technical Expert Panel (TEP) was then formed to review
Key Questions, identify important issues, and define parameters for the review of evidence. The
TEP also reviewed the research protocol, which is posted on the AHRQ Web site
(effectivehealthcare.ahrg.gov). Discussions among the project investigators, TOO, Key
Informants, and the TEP occurred during a series of teleconferences and via email. In addition,
input from the TEP was sought during compilation of the report when questions arose about the
scope of the review.

The AHRQ Task Order Officer (TOO) was involved throughout this project. The TOO
facilitated a common understanding among all parties involved in the project, resolved
ambiguities, and advised on the scope and processes of the project. The TOO and other staff at
AHRQ reviewed the report for consistency, clarity, and to ensure that it conformed to AHRQ
standards. AHRQ staff did not participate in the literature search, data analysis, or interpretation
of the results.

Three Key Questions are addressed in the present report. One pertains to outcomes in
patients and caregivers who receive services from case managers (Key Question 1), one
addresses associations between patient factors and the results of CM (Key Question 2), and one
addresses comparison among different types and models of CM (Key Question 3).

Search Strategy

To identify articles relevant to each Key Question, we worked with medical librarians who
have extensive experience with conducting literature searches for comparative effectiveness
reviews. We searched MEDLINE® (Ovid), CINAHL® (EBSCO), the Cochrane Central Register
of Controlled Trials (Ovid EBM Reviews), the Cochrane Database of Systematic Reviews (Ovid
EBM Reviews), and the Database of Abstracts of Reviews of Effects (Ovid EBM Reviews). We
searched by broad level subject terms and keywords. The search was limited to English language
materials and adult populations (see Appendix B for search strings and time spans searched). The
choice of specific terms used in the search strings was guided by the attempt to distinguish
among CM as defined for this report and the multiple other types of nursing-based and focused
disease management interventions. The database searches included the time period through
August, 2011. Retrieved citations were imported into an electronic database, EndNote® X3, for
deduplication and tracking.



Other approaches were also used to identify evidence about CM for complex chronic illness
care. Additional studies were identified by reviewing the reference lists of published clinical
trials and review articles that addressed CM. Gray literature searches included clinical trial
registries: ClinicalTrials.gov, Current Controlled Trials, Clinical Trial Results, and WHO Trial
Registries.

Study Selection

We developed criteria for inclusion and exclusion of studies based on the Key Questions and
the populations, interventions, comparators, outcomes, timing, and setting (PICOTS) approach
(see Appendix C). To reduce bias and enhance consistency in our study selection process, we
initially had three reviewers review 100 citations for inclusion and calculated kappa values to
estimate inter-reviewer reliability. After discussing and reconciling disagreements between
reviewers, the same three team members reviewed an additional 100 citations. We continued this
process until the kappa values reached >0.50 for each pair of reviewers. Two reviewers then
reviewed each title and abstract for inclusion and exclusion, using our pre-established
inclusion/exclusion criteria to determine potential eligibility for inclusion in the evidence
synthesis. All citations judged to be possibly included by one or both of the reviewers were
retrieved as full-text articles.

Each full-text article was reviewed independently by two team members using pre-
established criteria for inclusion. If there was consensus between the two, then the article was
either included or excluded. In cases of disagreement, a senior investigator reviewed the article
and made the decision on inclusion and exclusion. A data file of excluded studies with reasons
for exclusion was maintained (Appendix D).

After the draft report was posted for public comment, the search was updated to capture any
new publications. Literature identified during the updated search went through the same process
of dual review as all other studies considered for inclusion in the report. All new studies
identified by this process as meeting the established criteria for inclusion are incorporated in the
final report.

PICOTS Framework

Populations of Interest

This review focuses on adults with medical illness and complex care needs in the outpatient
setting. A main criterion in choosing studies for inclusion was the existence of complex care
needs. Complex care needs was defined broadly and we included studies with case definitions
based on health care resource utilization, patient health outcomes, and/or multifactor assessments
that include measures such as socioeconomic status or patient self-efficacy. Appendix E provides
examples of similar definitions of complex care needs from a variety of organizations. The
included studies sometimes addressed populations in which psychiatric problems, such as
depression or dementia, were important comorbid conditions.

The population of interest included all adults with medical illness and complex care needs.
To identify the broadest sample of literature relevant to CM for such patients, we did not want to
limit the results of the literature search to any particular disease condition or conditions. Our
search was designed to include all subpopulations with any medical illness and complex care
needs for whom CM had been studied. However, we excluded studies in which the primary



clinical problem was a psychiatric disorder (other than dementia) and in which CM was used
primarily to manage mental illness or a substance abuse disorder.

Interventions

The definition of CM used to make decisions about inclusion/exclusion is described in detail
in the Introduction section of this report. We define CM as a process in which a person (alone or
in conjunction with a team) manages multiple aspects of a patient’s care. Key components of CM
include planning and assessment, coordination of services, patient education, and clinical
monitoring.

Comparators

In most studies, CM is compared with usual care (i.e., care without a CM component). Usual
care can be quite variable across studies and generally consisted of the array of services
generally available to the population studied. When a study compared two or more different
types of CM, then the comparator was the alternative type of CM. However, in most cases the
comparator was the same milieu of clinical services without a distinct CM component. For
clinical trials and other studies having a comparison group, we specifically examined the study’s
reports for information about contamination (provision of CM or other care coordination services
to the control group).

Outcomes of Interest

The outcomes of interests are specified in the Key Questions, as follows:

a. Patient-centered outcomes, including mortality, quality of life (QOL), disease-
specific health outcomes, avoidance of nursing home placement, and patient
satisfaction with care.

b. Quality of care, as indicated by disease-specific process measures, receipt of
recommended health care services, adherence to therapy, missed appointments,
patient self-management, and changes in health behavior.

c. Resource utilization, including overall financial cost, hospitalization rates, days in
the hospital, emergency department use, and number of clinic visits (including
primary care and other provider visits).

These categories were derived from the set of outcomes specified in the published
evaluations of CM programs. Clinical programs that utilize CM address the needs of defined
patient populations and have discrete clinical goals. These three categories of outcomes reflect
the clinical goals of CM programs. In some cases certain reported outcomes were not used for
this report if the methods used for the measurement were judged inadequate or were not
consistent across studies.

Comparative effectiveness reviews commonly classify outcomes as either benefits or harms.
The CM literature has not classified harms of CM. Thus, the outcomes listed above are not
classified as either benefits or harms.

Timing
Longitudinal engagement with patients was a criterion for study inclusion. We excluded

studies that provided CM for only short durations (30 days or less). This criterion excluded many
studies that evaluated short-term posthospitalization programs (often termed “transitional care”



programs). Such programs fall into a large category of inpatient discharge planning activities that
are beyond the scope of this review.

Settings

We included only studies in the outpatient setting, including primary care, specialty care, and
home care settings. No geographic limitations were applied.

Types of Studies

We included trials and observational studies pertinent to the Key Questions. We retrieved
and evaluated for inclusion and exclusion any randomized trial. We also included studies using
nonexperimental designs, including cohort, case-control and pre/post designs. Previously
published systematic reviews were not included as primary evidence. However, systematic
reviews that used definitions of CM that were consistent with that used in this project were used
to identify any additional primary studies that had not previously been identified. Inclusion and
exclusion criteria are detailed in Appendix C.

Analytic Framework

We developed an analytic framework (Figure 2) that specifies the relationships between the
interventions and outcomes. This analytic framework depicts the chain of logic for using
evidence to answer the Key Questions.

Figure 2. Analytic framework
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Data Extraction and Data Management

After studies were selected for inclusion based on the Key Questions and PICOTS, the
following data were abstracted and used to assess applicability and quality of the study: study
design; inclusion and exclusion criteria; population and clinical characteristics (including sex,
age, ethnicity, primary disease, comorbidities, complex care needs, and insurance carrier); CM
intervention characteristics (including case manager professional identification and prior
training); preintervention training for case managers; caseload and the nature of care provided by
the intervention (e.g., patient education, coordination of services, medication monitoring, and
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adjustment); and results for each outcome, focusing on the outcomes of interest (patient-
centered, resource utilization, and process of care outcomes). We also recorded the number of
patients randomized relative to the number of patients enrolled, how similar those patients were
to the target population, and the funding source. We recorded intent-to-treat results when
available. These data are presented in the evidence tables (see Appendix I). All data abstracted
from included studies were verified for accuracy and completeness by a second team member.

Quality Assessment of Individual Studies

We assessed the quality of randomized trials and cohort and case control studies based on the
predefined criteria listed in Appendix F. We also adapted criteria from methods proposed by
Downs and Black®* % (observational studies) and methods developed by the U.S. Preventive
Services Task force.?* The criteria used are consistent with the approach recommended by
AHRQ in the Methods Guide for Comparative Effectiveness Reviews.” We used the term
“quality” rather than the alternate term “risk of bias”; both refer to internal validity.

We rated the quality of each controlled trial based on the methods described in the published
reports about randomization, allocation concealment, and blinding; the similarity of compared
groups at baseline; maintenance of comparable groups; adequate reporting of dropouts, attrition,
crossover, adherence, and contamination; loss to followup; the use of intention-to-treat analysis;
and ascertainment of outcomes.?®

Individual studies were rated as “good,” “fair,” or “poor” (see Appendix G). Studies rated
“good” have the least risk of bias, and results are considered valid. Good-quality studies include
clear descriptions of the population, setting, interventions, and comparison groups; a valid
method for allocation of patients to treatment; low dropout rates and clear reporting of dropouts;
appropriate means for preventing bias; and appropriate measurement of outcomes.

Studies rated “fair” are susceptible to some bias, but it is not sufficient to invalidate the
results. These studies do not meet all the criteria for a rating of good quality, but no flaw is likely
to cause major bias. The study may be missing information, making it difficult to assess
limitations and potential problems. The “fair” quality category is broad, and studies with this
rating vary in their strengths and weaknesses: the results of some fair quality studies are likely to
be valid, while others are only probably valid.

Studies rated “poor” have significant flaws that imply biases of various types that may
invalidate the results. They have a serious or “fatal” flaw in design, analysis, or reporting; large
amounts of missing information; discrepancies in reporting; or serious problems in the delivery
of the intervention. The results of these studies are at least as likely to reflect flaws in the study
design as they are to reflect the true differences between the interventions that were compared.
We did not exclude studies rated poor quality a priori, but poor quality studies were considered
to be less valid than higher-quality studies when synthesizing the evidence, particularly when
discrepancies between studies were present.

Applicability

Applicability is an indicator of the extent to which research included in a review might be
useful for informing clinical and/or policy decisions. Applicability depends on the particular
question and the needs of the user of the review. Because it depends on context, there is no
generally accepted universal rating system for applicability. We based our approach on the
guidance described by Atkins et al.>* ?° to assess applicability of the evidence for the Key
Questions addressed in this review. We describe features of the included studies that are relevant
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to applicability in terms of the elements of PICOTS. We considered the specific clinical and
policy questions for CM interventions. For example, CM interventions are often tailored
specifically to the needs of particular patient populations making results only pertinent to those
populations (e.g., HIV positive, dementia, diabetes, etc); for this reason we provide detailed
results by specific patient populations. This choice to describe results according to condition
offers greater clarity on applicability of the results and avoids over-generalization of the results
of case management interventions for specific conditions to all cases of CM. Additionally,
factors about the intervention of CM itself may influence applicability. For example the intensity
of the intervention may not be feasible across settings. Therefore, these factors are described
within each section when possible.

Data Synthesis

CM has been studied in a large range of clinical settings and for diverse patient groups. Many
CM programs target individuals with particular diseases or clinical needs, and the programs are
tailored for those patient needs. Because of the broad range of models of CM, we grouped the
studies by the population groups and the clinical problems that were chiefly addressed. For the
majority of studies, these groupings were based on particular diagnoses (such as congestive heart
failure, diabetes, or dementia). There also were studies on programs that addressed the needs of
older adults that generally fell into one of two groups—older adults with multiple chronic
conditions or the frail elderly. We reviewed the findings of the studies for each of these
categories and then assessed overall findings (across population groups), as related to the
project’s Key Questions. For all outcomes the amount of heterogeneity among the individual
studies precluded formal meta-analyses.

Grading the Body of Evidence for Each Key Question

The strength of evidence for each Key Question was initially assessed for the outcomes
applicable to each patient category. We used the approach described by Owens et al.?’ to
evaluate the body of evidence for each outcome in each patient category. This approach uses the
following categories:

e Quality (good, fair, poor)

¢ Consistency (consistent, inconsistent, unknown)

e Directness (direct or indirect)

e Precision (precise, imprecise)

Without formal pooled analyses, we were not able to assess publication bias. The strength of
evidence was assigned an overall grade of High, Moderate, Low, or Insufficient according to a
four-level scale:

e High—High confidence that the evidence reflects the true effect. Further research is very
unlikely to change our confidence in the estimate of effect. When the conclusion is that
the intervention (in this case, CM) does not have a significant effect on an outcome, the
sample size and statistical power of the existing studies are high enough to warrant
confidence in the stated conclusion.

e Moderate—Moderate confidence that the evidence reflects the true effect. Further
research may change our confidence in the estimate of effect and may change the
estimate. In the case of negative results, the statistical power of existing studies may be
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only modest, and the conclusion could be changed by a new study examining a
substantially larger patient population.

Low—Low confidence that the evidence reflects the true effect. Further research is likely
to change the confidence in the estimate of effect and is likely to change the estimate.
Insufficient—Evidence either is unavailable or does not permit estimation of effect. This
includes situations in which the results of multiple studies are highly heterogeneous.

Because the published studies often examined specific patient populations, the content of the
CM interventions generally were tailored to the clinical problems of those patient groups. Thus,
there is a considerable diversity of programs. Comparisons across programs and populations
need to account both for differences in the populations and differences in the content of the CM
programs.

A wide variety of outcomes were included in these studies. After reviewing all of the studies,
we categorized the outcomes according to the three parts of Key Question 1. In some cases the
patient-centered outcomes were unique to the type of CM programs used for particular patient
populations. The following outcomes were evaluated for strength of evidence:

Key Question 1a: Patient-Centered Outcomes

Multiple populations
0 Mortality
o0 Quality of life (QOL)
o Functional status
o Patient satisfaction
Frail elderly
0 Nursing home admissions
Dementia
0 Ability to remain at home (time to nursing home placement)
o Caregiver depression and strain (burden)
Cancer
0 Symptoms caused by cancer
0 Depression
Diabetes
0 Glucose management
0 Cholesterol control
0 Body weight

Key Question 1b: Quality of Care

Multiple populations
0 Receipt of guideline-recommended clinical services
o Patient self-management behaviors
0 Medication adherence
0 Missed appointments
o0 Patient perception of care coordination

Key Question 1c: Resource Utilization

Multiple populations
0 Hospitalization rates
Emergency department (ED) visits
Appointments with primary care and specialty providers
Overall expenditures

(elNelNe
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Key Question 2: Variation due to Patient Characteristics
e Multiple populations
o Variation among racial/ethnic groups
0 Variation among socioeconomic groups
o Variation attributable to social support
Key Question 3: Variation due to Intervention Characteristics
e Multiple populations
0 Variation due to intensity of CM
0 Variation due to duration of CM
o0 Variation due to training and supervision of case managers
o0 Variation due to integration with other clinical programs

In describing the available evidence about the effects of CM programs on these outcomes, we
first summarize the evidence for the three Key Questions. We then provide detailed descriptions
of the evidence for the patient populations that fell within this report’s scope. In the detailed
descriptions provided later in this report, specific citations to individual studies are included.
Table 17 (see the Conclusions section) provides the specific evidence statements (with strength
of evidence for each) upon which the general summary statements are based. The strength of
evidence tables appear in Appendix H.

Peer Review and Public Commentary

Peer review was provided by experts in chronic illness care and CM; representatives of
AHRQ and an associate editor also provided comments. The draft report also was posted on
AHRQ’s Effective Health Care (EHC) Web site for 4 weeks to elicit public comments. We
addressed all reviewer comments, revising the text as appropriate, and summarized changes to
the report in a disposition of comments document that will be made available 3 months after the
final CER is posted on the EHC Web site.
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Results

Search Results

A summary of the search results is presented in Figure 3. We obtained 5,645 citations from
the initial and updated database searches, by reviewing reference lists of published studies and
systematic reviews, and by reviewing registries of ongoing studies.

After a review of the citation titles and abstracts, 1,201 were selected as possibly relevant by
at least one of the two reviewers. Full articles were retrieved for all of these. After review of the
full articles, a total of 152 articles were selected as relevant by two reviewers and included in the
review. One additional study was identified through a registry of VA Cooperative Studies but
was published after the date of the update search.?® This study was added, bringing the total to
153 articles. Due to multiple publications for some studies, this represented 109 total studies of
case management (CM). After examination of the gray literature search results, no additional
studies were included. Appendix D contains a list of included and excluded articles.
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Figure 3. Study flow diagram
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Overall Effectiveness of Case Management

Our review examined studies of CM that provide longitudinal services to patients, generally
for a duration of at least 6 months and often extending for longer than 1 year. The individual
studies were diverse but generally fell into two categories. The first category is evaluations of
innovative programs targeted at specific patient groups. These studies often featured a close
relationship between program developers and the evaluation teams. While some such studies
included small sample sizes and short durations of follow-up, others included hundreds of
participants and sometimes lengthy follow-up. ***! The second major category was a group of
formal demonstration projects, most commonly funded by the U.S. Centers for Medicare &
Medicaid Services. These studies tended to be large, including geographically diverse clinical
sites, and they commonly had evaluations performed by research teams that had no history of
working with the clinical programs.®3" While the first category of studies examined novel
programs that may be uniquely suited to their patient populations, the second category examined
clinical programs that were likely to be typical of how such programs are implemented and
disseminated in community settings. In general, these two types of studies are complementary,
and we attempted to account for program diversity in estimating the strength of evidence for the
Key Questions.

The overarching finding of our review is that, when CM was deployed in a variety of
community settings, its impacts tended to be limited to narrowly specified outcomes such as
patterns of the care received and certain measures of the status of the underlying disease.
However, it had minimal impact on more general patient-centered outcomes, quality of care, and
resource utilization among patients with chronic medical illness. On balance, CM interventions
tested in randomized trials were more often unsuccessful than successful in improving
prespecified outcomes. The most notable example of the limited impact of CM was the Medicare
Coordinated Care Demonstration project (MCCD), in which over 18,000 patients, predominantly
elderly persons with multiple chronic illnesses, were enrolled in a prospective randomized trial
conducted in 15 separate CM programs across the United States.®* Twelve of these 15 programs
met our criteria for inclusion in this report. In assessing multiple outcomes—including health
outcomes, quality of care, hospitalizations, and overall expenditures—there were only sporadic
and isolated successes. Only three of the programs, one of which was small and could not be
sustained, showed potential return on investment.

Although this summative conclusion of minimal impact reflects the balance of findings from
our review, it was not a consistent finding across all studies. Some studies enrolled general
populations with chronic illness, while others targeted patients with clinical or sociodemographic
characteristics that put them at risk for inadequate care, poor outcomes, or high resource
utilization (e.g., patients with high utilization of services or with limited social support). Other
studies tested CM for the management of specific clinical conditions (e.g., diabetes, dementia).
The goals of CM varied across different clinical conditions, patient populations, and settings. For
instance, CM intended to delay nursing home placement for community-dwelling patients with
dementia was very different—in content, implementation, and intensity—from CM intended to
improve physiologic and metabolic measures (such as glycemic control) among outpatients with
diabetes. We therefore synthesized data for specific patient groups (typically defined by clinical
condition), in which the goals of CM interventions were relatively similar. We then sought
common themes that cut across groups. In this section we present the findings of our crosscutting
synthesis.
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Key Question la. In adults with chronic medical iliness and complex care
needs, is case management effective in improving patient-centered
outcomes?

Mortality

While reducing mortality was rarely the principal outcome examined in the studies, it was
often measured and reported. Patients who were provided CM did not experience lower mortality
in general populations of patients with chronic illness, in the frail elderly, those with AIDS, or in
patients with congestive heart failure.

Quality of Life and Functional Status

CM interventions produced mixed results in terms of improving patient QOL and functional
status. In general, CM was sometimes successful in improving aspects of functioning and QOL
that were directly targeted by the interventions. For instance, CM was successful in improving
caregiver stress among persons caring for patients with dementia and congestive heart failure
(CHF)-related QOL among patients with CHF. The measures used to evaluate QOL and
functional status varied across studies, and overall, the improvements in QOL and functional
status achieved by CM were either small or of unclear clinical significance. CM was less
successful in improving overall QOL and functioning, as indicated by global measures not
specific to a particular condition.

Patient Satisfaction With Care

CM interventions were generally associated with improved patient (and caregiver)
satisfaction, although satisfaction with CM varied across interventions. Studies measuring patient
satisfaction typically reported overall satisfaction with care, rather than satisfaction in specific
domains. Some studies found that CM improves patient perceptions of coordination among
health care providers.

Ability to Remain at Home

One measure of the clinical significance of improvements in functioning for elderly patients
with chronic conditions is the ability to remain at home and avoid nursing home placement. This
outcome was often the primary objective of CM programs for patients with dementia. In most
studies of the frail elderly and of patients with dementia, CM was not effective in maintaining
patients’ ability to live at home. Evidence from one study suggests that a high-intensity CM
intervention sustained over a period of several years can produce a substantial delay in nursing
home placement for patients with dementia.

Disease-Specific Health Outcomes

The effect of CM on disease-specific outcomes was inconsistent. In some studies, CM had a
positive impact on specific symptoms, including pain and fatigue in patients with cancer and
depressive symptoms among caregivers of patients with dementia. Some studies also found that
CM had a positive impact on glycohemoglobin levels for adults with diabetes. However, CM has
not been found to have a significant benefit for improving lipid levels or body weight in this
population.
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Patient Satisfaction With Care

CM interventions were generally associated with improved patient (and caregiver)
satisfaction, although satisfaction with CM varied across interventions. Studies measuring patient
satisfaction typically reported overall satisfaction with care, rather than satisfaction in specific
domains. Satisfaction was most substantially improved in the domain of coordination among
health care providers.

Key Question 1b. In adults with chronic medical iliness and complex care
needs, is case management effective in improving quality of care?

Disease-Specific Process Measures and Receipt of Recommended

Services

CM was effective in increasing the receipt of recommended health care services when it was
an explicit objective of the CM intervention. For instance, CM interventions designed to improve
cancer therapy for patients with breast and lung cancer were successful in increasing the receipt
of radiation treatment, as recommended in clinical guidelines. In a study of low-income adults
who already were enrolled in primary care, CM was found to improve measures of cardiac risk.
The effect of CM on guideline-recommended care in general, however, was less consistent.
Studies showed only sporadic effects on elements of quality of care, such as receipt of
appropriate medications for patients with CHF or diabetes, or receipt of appropriate preventive
services for elderly patients.

Patient Self-Management

CM was effective in improving patients’ self-management behaviors, including dietary and
medication adherence, for specific conditions such as CHF or tuberculosis, when patient
education and self-management support were included within CM interventions.

Missed Appointments
Few studies measured the frequency of missed appointments as an outcome of CM
interventions.

Key Question 1c. In adults with chronic medical illness and complex care
needs, is case management effective in improving resource utilization?

Hospitalization Rates
Although hospitalization rates were often included as an outcome, trials of CM generally did
not demonstrate reductions in these rates.

Emergency Department Use

CM had a variable effect on ED use. Several studies found reduced ED use in patients
receiving CM, but other studies found no effect.
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Clinic Visits

Few studies measured the frequency of clinic visits as an outcome of CM interventions.
Those that did found varying results. CM sometimes was associated with increased rates of
physician visits and sometimes with decreased rates.

Overall Expenditures

Most studies examining the impact of CM on the overall cost of care showed no significant
difference between groups of patients receiving CM and control groups. Although the cost of
CM programs often was modest relative to overall costs among patients with high utilization, the
effect of CM on reducing utilization is minimal.

Key Question 2. Does the effectiveness of case management differ
according to patient characteristics?

Medical Conditions

Individual studies had inconsistent findings on whether CM interventions are more
successful for patients with high disease burden. While it is possible that there is a mid-range of
disease burden for which CM is most effective, the evidence base does not permit defining how
to identify such patients.

Age
Most studies of CM included mainly elderly patients, making it difficult to determine impact
of age on CM effectiveness.

Socioeconomic Status

Studies did not routinely report the effect of CM according to socioeconomic indicators
among enrolled patients. Some studies explicitly targeted low-income populations. There was no
apparent pattern to suggest an influence of patient socioeconomic status on the effectiveness of
CM.

Social Support
Few studies explicitly evaluated patients’ level of social support. However, studies that
targeted patients with limited social support did not tend to find better results.

Formally Assessed Health Risk

Some studies explicitly targeted patients considered to be at high risk of poor outcomes. The
methods used to evaluate risk, however, varied substantially across studies. The studies have not
defined a specific level of risk for which CM is most effective for improving outcomes.

Key Question 3. Does the effectiveness of case management differ
according to intervention characteristics?

Setting

Characteristics of the setting in which CM was implemented (e.g., integrated health system,
home health agency, outpatient clinic) did not clearly influence the effectiveness of CM.
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Case Manager Experience, Training, Skills

Studies did not consistently provide details about the experience, training, or skills of case
managers. In most studies the case managers were registered nurses, and some had specialized
training in caring for patients with the conditions targeted by the CM intervention (e.g., diabetes,
cancer). There was some evidence that pre-intervention training of nurses in providing CM for
the targeted conditions, the use of protocols or scripts to guide clinical management, and
collaboration between a case manager and a physician (or multidisciplinary team) specializing in
the targeted clinical condition, resulted in more successful interventions.

Case Management Intensity, Duration, Integration With Other Care

Providers

Studies across multiple patient groups suggested that more intense CM interventions, as
indicated by greater contact time, longer duration, and face-to-face (as opposed to only
telephone) visits, produced better outcomes, including functional outcomes and lower
hospitalization rates. The most successful interventions generally had more contacts between
case managers and patients and were more integrated with the hospitals and physicians where
patients received care.

Case manager Functions

Case managers typically performed multiple functions. These included but were not limited
to assessment and planning, patient education, care coordination, and clinical monitoring. In
general, emphasis on specific functions varied according to patients’ conditions and the primary
objectives of specific CM interventions. For example, interventions among patients with cancer
typically focused on coordination and navigation, while interventions for patients with diabetes
and CHF focused more on patient education (for self-management) and clinical monitoring.
Most studies did not carefully measure the amount of effort case managers devoted to different
functions, making it difficult to discern the degree to which emphasis on different case manager
functions impacted CM effectiveness.

Effectiveness of Case Management in Defined Patient
Populations

Population: Older Adults With One or More Chronic Diseases

Contemporary models of CM use clinical approaches that are applicable to a variety of
diseases and conditions. Clinical programs that meet the needs of a broad patient population
potentially are more sustainable, and the largest clinical trials of CM have been studies of
programs that take a generalist approach. The primary goal of many of these studies has been to
determine whether CM can reduce health care expenditures by preventing acute hospitalizations
and reducing use of other expensive services. At the same time, CM programs for the elderly
frequently have been dominated by approaches that attempt to define subpopulations at
particular risk. The basic premise is that a healthy, highly functional older adult is less likely to
need CM than one of the same age who has a greater burden of illness. Selection of older adults
for inclusion in CM, therefore, has taken a wide variety of approaches. These include purely
administrative assessments such as previous utilization, especially hospitalization, certain
chronic illnesses, or prior costs of care. Evaluations of such CM programs are included in this
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section. Subsequent sections of this report will review the evidence about programs that select
participants on the basis of either targeted assessments of patient-reported functional and health
status (the frail elderly) or on the basis of specific clinical diagnoses such as dementia or
congestive heart failure. However, it is important to note that the studies of general populations
of older adults with various chronic illnesses (analyzed in this section) include populations of
patients that have characteristics and medical problems that are very similar to the populations
included in the studies of particular diseases (such as congestive heart failure, diabetes, or
cancer) that are described in the subsequent sections of this report.

Description of Studies

We identified seven randomized trials of CM programs that delivered services to broad
populations of older adults (see Appendix I, Evidence Table 1). Four were rated good quality,?
32-34.38 and three were rated fair®> ***! (see Appendix G). Six trials were conducted in the United
States®® 334 3538.39 and one in the Netherlands.*® ** Two trials were published between 1994
and 1997.%* % Five trials were published between 2003 and 2011.%% 34 3>38:49. 41 | aqdition to
the seven randomized trials, we identified four studies of CM for community-dwelling Medicare
populations that used nonexperimental designs, one good quality,** and three fair quality
studies.***® These four studies examined groups of patients who received CM services in
existing programs and used matching techniques to construct comparison groups. We also
identified nine other observational studies that used either historical controls, a nonequivalent
comparison group, or did not have a comparison group;*° all but two* *° of these studies were
poor quality (see Appendix I, Evidence Table 2, and Appendix G).

Other closely related clinical approaches have been developed for older adults with chronic
diseases. These were not included in this review, based on our definition of CM. First, team-
based geriatric practices, including the Program for All-Inclusive Care of the Elderly (PACE)
and the Home-based Primary Care (HBPC) program of the Department of Veterans Affairs, were
excluded because they tended to have provider-led interventions, and the role of the case
manager was less clear in most of them.*® > Rather, these approaches tended to involve team-
based discussion and coordination that was either the source of primary care or essentially
replaced primary care. Similarly, the Geriatric Resources for Assessment and Care of Elders
project (GRACE)®® also was excluded. This model used home-based care by a team consisting of
a nurse practitioner and social worker to provide guidance and assistance to older adults.

The largest randomized trial of CM was conducted between 2002 and 2005 in multiple sites
in the United States.** 3% Known as the Medicare Coordinated Care Demonstration
(MCCD), the study was funded by the Centers for Medicare & Medicaid Services (CMS). The
15 clinical sites had submitted proposals to CMS to participate in the project. The evaluation was
managed by a separate organization that collected all outcome data. Participants were enrolled
and randomized through 2005. Because each clinical program was managed separately, this
study was in fact a set of single-site clinical trials, each using identical methodology. The study
reports listed outcome data separately for each site. Of the 15 sites, one was a hospice program,
one was conducted in a long-term care facility, and one did not provide care coordination.
Because these did not meet our definitions for study setting or intervention characteristics, we
dropped these three sites from our analyses, leaving 12 sites used for this report. The total sample
size for these 12 sites was 16,301. There was a significant variation in size across these 12 sites,
ranging from 211 to 2,657 participants per site. For all seven of the clinical trials in this category,
the total number of participants is 31,935.
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The populations in five of the six U.S. trials were Medicare beneficiaries living
independently who were judged to be at high risk of medical complications and the attendant
utilization of health care services.?® 33433 E|igibility criteria for all but one of the programs
included in the MCCD trial®** included one or more targeted chronic conditions; seven of the 12
programs also required a recent hospitalization—either within a year prior to enrollment (six
programs) or within the prior 60 days (one program). The average monthly Medicare
expenditures at baseline for the study sample overall was nearly three times that of beneficiaries
nationwide; baseline expenditures for study participants in six programs averaged more than
$2000 per month, but less than $600 per month in three programs. In the study reported by Boult
et al.? participants were identified as being at high risk of heavy health services use during the
upcoming year by using a claims-based predictive model. Study participants (n=904) had four
chronic diseases on average, over 40 percent rated their health as fair/poor, and 25-30 percent
had diminished functional status by activities of daily living (ADL) or instrumental activities of
daily living (IADL) measures. The study reported by Newcomer et al.** had enrollment criteria
of either being age 80 years or older or being 65 or older with at least one qualifying chronic
condition; over 70 percent of the sample population (n=3079) was 80 years or older, which is a
notable difference compared with the percentage of this age group in the other study samples.
The study reported by Martin et al.*® also had a notable difference in the study sample;
enrollment was open to all members of a health maintenance organization (HMQ) who resided
within the study catchment area and were at least 65 years of age (n= 8504). During the study
period, a total of 1,640 participants in the intervention group (38.5 percent) were evaluated for
CM based on an electronic algorithm or a low score on a general health measurement. The study
reported by Schore et al.** enrolled patients with one of a set of qualifying diagnoses who had
been hospitalized over the prior year. The most frequent diagnoses were congestive heart failure
and chronic obstructive pulmonary disease (COPD). The study reported by Fitzgerald et al.*®
enrolled patients being discharged from an acute hospitalization at a VA medical center. The
mean age of participants was 64 years, and comorbidities included COPD, heart disease,
diabetes, and heart disease. The study conducted in the Netherlands (n=208)* enrolled
participants being discharged from an acute hospitalization with a case complexity score
indicating the need for case management. The mean age of participants was 64 years and
comorbidities included circulatory, respiratory, and gastrointestinal disorders.

CM interventions in these studies focused on patient self-management education, health
status monitoring, and coordination of health care (see Table 2). Case managers in all of the
studies were nurses. Across studies, the vast majority of contacts with patients were via the
telephone. In-person contacts generally were reserved for initial assessments, although in four
programs included in the MCCD trial,* participants were contacted in person nearly once a
month. The length of CM intervention was 6 months in one trial,** 12 months in one,* and 20
months in one.” In the MCCD trial,** programs varied widely in participant’s average length of
exposure to a CM intervention, with a range of 18 to 38 months. One study*® did not report
exposure time for the participants who received CM during the study period. In one study, CM
was managed via teams having caseloads of 800-1000 study participants on each of four teams.
A small fraction of the cases (50-70 participants per team) received more intense CM.*
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Table 2. Characteristics of case management interventions for older adults with one or more chronic diseases (randomized trials)

Role of

. Supervision Pre- Use of
Author_Year Duration | Mode(s) of Main CM Functions Contacts Caseload Usual by Profession | intervention | Protocols
Quality (Months) Contact (Average) Care 7. L ;
. Physician Training or Scripts
Provider
| e Assessment
gglljltzg e Planning
61 ¢ Clinical monitoring
\évo(;lg ggigez 20 {2|2§yri;land e Transitional care NR 50-60 Integrated | Yes RN Yes Yes
Boult. 20085 ¢ Coordination
Good e Education
e PS Support
e Assessment ifntacts
. 39 - . .
Fitzgerald 1994 12 In clinic and | e Planning per NR Integrated | Yes Nurse Yes Yes
Fair telephone e Education patient
e Coordination per month
Home
visits
every 2
Latour, 2006% Home visits, : ;\ls;:;imem months
Latour, 2007* 6 in clinic, and | PSS 9 . minimum, |NR Integrated | Yes Nurse NR NR
Fair telephone uppor rate of
e Coordination other
contacts
NR
¢ Assessment
. 38 - . .
Martin 2004 18 In clinic and e Plannlng NR 50-70 Integrated | Yes Nurse NR Yes
Good telephone e Education
e Coordination
1:60
7.7 hours |actively
35 e Assessment of contact | managed
Eaei\;vcomer 2004 12 Telephone ¢ Planning peryear |atany one |Integrated |Yes Nurse NR NR
e Coordination foreach [time
patient (caseload
250)
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Table 2. Characteristics of case management interventions for older adults with one or more chronic diseases (randomized trials)

(continued)

. Role of | Supervision Pre- Use of
AuthorlYear Duration | Mode(s) of Main CM Functions Contacts Caseload | Usual Care by Profession | intervention | Protocols
Quality (Months) Contact (Average) . 7. L .
Provider Physician Training | or Scripts
Telephone; Overall
In person number of
contacts contacts Generall
(generally (range per betweeny
. 32 reserved for | e Education month): enerally
Peikes 2009 df Educati h: 150 Generall RN (11
36 initial e Clinical monitoring | (1.2-8.2) and100 integrated— NR programs) Yes Yes
Good assessments, In person (range varying LPN (1
although contacts 1'309to degrees program)
nearly once a (range per 1j200)
month for month): )
four (0.09-
programs) 0.97)
e Assessment Average
Tephone, | S0 o
Schore 1999, with varying Self er client in one of RN or
1997% 3 12-24  |levelsof in- | ® Oel-care P 74-100  |the three  |No Yes Yes
education per MSW
Good person ; month: programs
contact * Emotional support : studied
to clients and 0.6-1.5
caregivers hours

CM = case manager; LPN = licensed practical nurse; MSW = master of social work; NR = not reported; PS = psychosocial; RN = registered nurse
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The comparator in these trials was “usual care,” meaning the standard services provided in
each study setting but without the CM intervention.

All of these trials examined both utilization and health status outcomes (see Table 3). Patient-
centered outcomes included mortality, measures of mental and physical health, QOL, and patient
satisfaction. Quality of care outcomes also were examined in two trials** ® and included
measures of self-management support, service arrangement, and general and disease-specific
preventative care. Resource utilization measures included hospitalizations, skilled nursing
facility admissions, ED utilization, outpatient visits, home care, and overall costs.

The timing of the CM interventions in two of the studies®® ** was similar in that participants
were identified as already being high utilizers of health care services. CM was initiated to
improve patient health and reduce the need for ED, hospitalization, and acute care services. In
two studies, CM was initiated upon hospital discharge after an acute event;** “°in one study,*
CM was initiated proactively among a population with increased risk of high service utilization
due to advanced age or chronic conditions; and in one study,® the CM intervention was offered
to a subset of disease management program participants at a point when their health care needs
were deemed to have become complex.

The settings of the CM programs varied. The MCCD trial® included three hospital-based
programs, five commercial disease management or care coordination programs, two programs
operated in academic medical center, a program in an integrated health care system, and a
program in a retirement community. The majority of these programs serviced large metropolitan
areas but four serviced rural areas. The study reported by Schore examined three CM programs.**
One program was integrated with the family medicine and geriatrics departments of a teaching
hospital, and the other two were based in free-standing community organizations. In the other
four studies conducted in the United States,? ***® 39 the CM programs were health plan based or
health system based, while the study conducted in the Netherlands was hospital based.*

Key Points Related to Older Adults With One or More Chronic
Diseases

e CM programs that serve patients with multiple chronic diseases do not reduce overall
mortality (strength of evidence: high). (See Appendix H. Strength of Evidence.)

e CM programs that serve patients with one or more chronic diseases do not result in
clinically important improvements in functional status (strength of evidence: high).

e CM programs that serve patients with one or more chronic diseases increase patients’
perceptions that their care is better coordinated and of higher quality (strength of
evidence: high).

e CM programs that serve patients with one or more chronic diseases do not reduce
Medicare expenditures (strength of evidence: high).

e CM programs that serve patients with one or more chronic diseases do not reduce overall
rates of hospitalization (strength of evidence: moderate).

e CM is more effective for reducing hospitalization rates among patients with greater
disease burden (strength of evidence: low).

e CM is more effective for preventing hospitalizations when case managers have greater
personal contact with patients and physicians (strength of evidence: low).
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Detailed Analysis: Effectiveness of Case Management by Outcome

Patient-Centered Outcomes

Mortality

Five clinical trials and four observational studies examined mortality among patients who
received CM. In the MCCD trial,* 3-year mortality rates ranged from 10 to 40 percent for the 11
programs for which mortality was reported. Mortality rates in the groups receiving CM were
slightly lower in six of these programs and higher in the other five.

Overall mortality rates in three other trials were low. In Martin’s trial,”™ 19-month mortality
was 4 percent in the CM group and 5 percent in the control group. Newcomer et al.*® reported
12-month mortality of 3 percent in both the CM and control groups. Fitzgerald et al.> reported
12-month mortality of 10.5 percent for each group. In the trial conducted in the Netherlands, 6-
month mortality rates were similar (7-8 percent) in both the CM and control groups.*

One observational study reported a mortality benefit with CM.* In this study of U.S.
Medicare beneficiaries the CM group included patients who were referred to and completed
intake into a CM program linked to primary care clinics. The comparison group included patients
followed in similar clinics that did not have CM programs. Patients in the comparison group
were selected by matching for age and diagnosis. Two-year mortality rates were 13 percent in the
CM group and 17 percent in the control group. This difference was marginally significant
(p=0.07).

Another U.S. observational study examined mortality over 5 years of followup and found no
effect of CM on this outcome.*® Two family medicine clinics were compared, with only one
offering a CM program. Study participants in both clinics were individuals who had three or
more clinic visits in the prior year. Average age of the participants was 76 years, and the CM was
provided by a nurse practitioner based in the experimental clinic. Five-year mortality was 27
percent in both groups. Two European observational studies found similar mortality rates
between CM groups and comparison groups of similar age.** 2

Because of the minimal changes in mortality rates across multiple clinical settings, we
concluded that CM programs that serve broad populations of patients with chronic diseases do
not affect mortality rates. This has a high strength of evidence due to the large cumulative
sample size of these studies (including the MCCD trial).

|’38

Functional Status

Evidence about functional outcomes was reported in three clinical trials. The MCCD tria
conducted surveys of random samples of participants 10 months after entry into the study. One
site did not participate in the survey due to dropping out of the study and another site did not
participate because of program focus (it enrolled only patients receiving active cancer treatment).
For the remaining 10 sites, response rates were reported to be about 95 percent. Sample sizes
were at least 350 participants in each of the CM and control groups for each site. The MCCD
collected self-reports for ADLs and IADLSs. In none of the programs was there consistent
improvement in ADLs or IADLs with CM. Martin® also used a survey measure to assess patient
functioning at 18 months. The only significant change was a slightly lower rate of deterioration
of social functioning in the CM group. Newcomer® also found no difference between CM and
control groups in measures of physical and mental functioning at 12 months.

|32
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Psychological Measures

The MCCD trial** also examined psychological measures in the 10-month participant survey.
Three of the 10 programs found significantly better scores on a measure of stress in the CM
groups. However, CM was not associated with better scores on a depression screen in any of the
programs. Another trial examined measures of caregiver depression and burden but found no
difference in these measures between the CM and control groups. This finding did not change
when evaluating subgroups of caregivers who had higher and lower levels of time commitments
to caregiving.®

Patient Satisfaction

Two trials assessed participant satisfaction. The MCCD survey included four items on
satisfaction with explanations received from providers. There were no consistent trends in these
measures for any of the ten programs when comparing the CM and control groups.®* The study
reported by Schore also found minimal effects on patient satisfaction in three CM programs that
served a Medicare population.®

Quality of Care Outcomes

The MCCD survey included two types of quality measures: perception of care coordination
and self-care behaviors. In eight of the ten programs in the MCCD trial, participants in the CM
group gave higher ratings of the impression that clinicians kept in touch with each other, and this
difference was statistically significant in six.3* The MCCD survey also included several
measures of health behavior associated with chronic illness care. No more than one program
showed an effect of CM on each of four measures of diet and exercise. None of the programs
showed differences between the CM and control groups for self-reported medication adherence.
In addition, none of the programs showed an effect of CM on a question about planning for
physician visits. Similar findings were found in an earlier trial, with no effect of CM on
medication adherence or on self-monitoring of blood pressure.® In another trial, both patients
and caregivers were asked to rate care coordination. Both patients and caregivers in the CM
group gave significantly higher ratings.®* ° None of the other trials included measures of care
coordination or self-care.

Using Medicare claims data the MCCD trial also measured receipt of preventive services. No
consistent effects of CM on vaccination rates or rates of colon cancer screening were found.*
Two of 11 programs had higher mammography rates in the CM group. for patients with
diabetes, effects of CM on quality measures were mixed. One of 11 programs had higher rates of
eye examinations and microalbumin measurements with CM. Two other programs had higher
rates of glycosylated hemoglobin testing with CM. In three out of 11 programs, CM was
associated with higher rates of lipid testing among patients with diabetes and/or coronary
disease.®* Another trial conducted in a Medicare population found no effect of CM on rates of
influenza vaccination or smoking cessation.®

An observational study having a pre-post design examined changes in physiological
measures with 3 months of CM.*° Blood pressure, glucose, and cholesterol levels decreased
moderately, compared with the pre-CM values. However, there was no non-CM comparison
group in this study.

Resource Utilization Outcomes

All seven of the randomized trials and eight observational studies included utilization
outcomes. The most common utilization measure was hospitalization rates. In the MCCD study,
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one of the 12 programs found a significantly lower hospitalization rate in the CM group. This
program had a per capita yearly hospitalization rate of 0.98 in the control group and 0.82 in the
CM group. A second program that had a high hospitalization rate in the control group (per capita
rate of 2.1) had a marginally significant (p=0.07) reduction in the rate to 1.6 with CM.

There were similar findings in the other clinical trials. Newcomer® found no difference
between the CM and control groups in the following measures: overall hospital admissions,
readmissions, or nursing home admissions. Boult* also found no significant difference between
CM and control groups in the rates of hospital admissions, 30-day readmissions, and nursing
home admissions. Boult did find an interaction between insurance coverage and CM effects on
nursing home admissions. There was a greater reduction of nursing home admissions with CM
for members of a staff-model health maintenance organization than for patients covered by fee
for service plans.?® Hospital admissions and total inpatient days also were not different between
CM and control groups in the trials reported by Martin,*® Fitzgerald,*® and Schore.*® Martin’s
study found that nursing home admission rates were low in both groups (less than 4 percent per
year), but total nursing home days was modestly lower in the CM group.® In the Netherlands
trial, hospital admission rates were similar over 6 months in the CM and control groups.*°

The observational studies had differing findings on hospitalizations. In a good quality study,
2-year hospitalization rates were not significantly reduced (32 percent in CM group; 35 percent
in control group).** Three other studies**™* also found no difference between CM and control
groups in hospitalization rates or total inpatient days. A poor quality Australian observational
study compared acute hospitalization rates for patients currently receiving CM with rates during
the 12 preceding months. The rates were 28 percent lower, while the rates did not change in a
comparison group.*® Two poor quality observational studies reported a significant reduction in
hospital admissions with CM over a 6-month period*® *°

Three clinical trials®® * *® and two observational studies examined nursing home
utilization in this population. Overall, the findings were inconsistent. A good-quality clinical trial
%8and the two observational studies found that CM was associated with lower rates of nursing
home utilization. However, the utilization was very low in the clinical trial (fewer than one
nursing home day per person per year). The fair quality observational study found average one-
year nursing home use to be 8.4 days in a CM group and 12.6 days in a comparison group.*® A
poor quality European observational study found 1-year rates of nursing home placement to be 7
percent in the CM group and 13 percent in the comparison group.>? Another good-quality clinical
trial ® found no significant effect of CM on nursing home admission rates, although a patient
subgroup enrolled in a health maintenance organization had lower nursing home use with CM.
Finally, a fair quality trial® found the nursing home placement rate to be significantly higher
among patients who received CM. Because of the inconsistency of these findings, we concluded
that there is insufficient evidence to draw a conclusion about the impact of CM on nursing home
use among elderly patients with one or more chronic diseases.

Two trials and three observational studies examined ED visits. Both the Boult and Newcomer
trials found no difference in ED visits between the CM and control groups.?® ** However, an
observational study found significantly lower rates of visits to both EDs and urgent care clinics
in the CM group,* and another observational study found a 54 percent reduction in ED visits in a
CM group.® An Australian observational study also found lower ED visit rates in a CM group,
compared with the 12-month period prior to enrolling in CM.*

In this population, there are not consistent findings on the effect of CM on the utilization of a
variety of outpatient services. One trial®® and one observational study® reported modest
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increases in primary care visits for the CM group. Another trial®® and an observational study*®
both found no effects of CM on rates of primary care or specialty clinic visits in the United
States. The U.S. trial also found that the CM group had significantly lower use of home health
services.?® An observational study of European programs found no difference in utilization of
home nursing, caregiver services, physical therapy, and occupational therapy between a CM
group and a comparison group.

In this population, CM had minimal effects on the overall costs of care. In the MCCD trial,
none of the 12 programs had significantly lower overall Medicare expenditures in the CM
group.* Total costs also were not significantly different between CM and control groups in
another U.S. trial.*® An additional U.S. trial measured only the costs of inpatient hospitalizations.
It found no difference between the CM and control groups.®® A fair quality observational study in
the United States found higher overall costs in a group receiving CM compared with a similar
group that did not receive CM.* A regression analysis that controlled for costs in the previous
year estimated a cost savings. However, the comparability of the control group was not well
described in this study.
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Table 3. Characteristics and outcomes of studies of case management for older adults with one or more chronic diseases (randomized trials)

Author . . Patient and . e
Year Patleqt Dlsea§e Setting Sample Health Outcomes Caregiver Quality of Resource Utilization,
. Population Severity Size - Care Cost
Quality Experience
= Hospitalizations,
SNF admissions, ED
visits, OP visits
Boult Older adults High risk of Community- 1 Quality of (overall and in highest
2011% (age 65 years heavy health based primary care ratings risk subgroup)
Wolff 2010 9 ye: services use; care practices = Caregiver Fewer SNF
62 or older) with . S 850 NR . NR N
Boyd 2010 multiole Four chronic within three depression, admissions and days
Boult, 2008% moeri) dities diseases on health care stress, (analysis of insurance
Good average systems productivity subgroups, 1 for
Kaiser-insured)
1 Fewer home health
care episodes
Age = 45 years
discharged Primary care 1 More = Hospital admissions
Fitzgerald 1994% from an acute Recent rimary = Mortality primary care and days, ED visits,
. R T clinic in the VA | 668 NR o
Fair hospitalization hospitalization health svstem contact SNF admissions
ina VA Y {4 More SNF days
medical center
Mean age
o
Latour, 2007% years, hospitalization | Prodram. 147 NR . NR \a days, g
. discharged o Amsterdam, psychological utilization
Fair within 5 years . _
from an acute Netherlands functioning = Cost
hospitalization
Medicare = Mortality = Hospital admissions
Martin beneficiaries = General health, 1 Satisfaction and days, SNF
2004% (Medicare NR HMO 6,158 mental health, with health NR admissions
Good Choice Plus) physical function care plan 1SNF days
>65 years old 1 Social function = Cost
High-risk
elderly (age 2
80 years or o _ - ;
Newcomer 2004% age = 65 with 70% (.)f Health-plan - Me_ntal and - I—_|osp|tal Qays, ED
. participants 3,079 physical health NR NR visits, Nursing home
Fair at least one based r . S
; = 80 years old = Mortality admissions
chronic
disease
condition)
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Table 3. Characteristics and outcomes of studies of case management for older adults with one or more chronic diseases (randomized trials)

(continued)

A:(J;g?r Patien_t Disea_se Setting Sar_nple Health Outcomes P(?;Ireergi\?grd Quality of Resource Utilization,
Quality Population Severity Size Experience Care Cost
Hospital-based
programs (3),
commercial 1 Receipt of
) Annual
disease health NN .
. hospitalizations:
management education _
= (10 programs)
Medicare ggg?dri?lation 1= (mixed T (1 program)
beneficiaries High utlizers of rograms (5) T=4 results): + (1 program)
health care program ’ 18,402 _ (mixed :
. covered by N academic 1= . General and _ .
Peikes FES/traditional | S€Tvices: dical (program ixed Its): results): di = Overall Medicare
2009* raditional | pocent medical center ranges (mixed results): Patient ISease- expenditures
Good Medicare with hospitalization programs (2), 211— Functional status satisfaction specific
one or more (7 of 12 integrated 2657) = Mortality ratings prevgntlve (Subgroup Analysis - 1
chronic programs) health care services program:
conditions system _ hospitalizations and
program (1), = Self- . .
retirement management expenditures:
: 9 . T for highest risk
community (1). understanding subgroup)
Four programs and adherence group
serviced rural
areas
= Symptoms,
Medicare One program weight gain
beneficiaries hospital-base.
Schore 1999 who had a Two other %(ﬁtrzlliltorr]:t-e)/eljr- 4 Self-care
1997334 ’ hospitalization Recent programs 2382 2704 | yh h 1 Patient d . = Hospitalization rates
for a specified hospitalization based in free- 38 0in the three satisfaction and preventive and total expenditures
Good chronic standin programs (not care measures
disease in the commugr]lity broken down for

previous year

organizations.

comparison
between CM and
control groups)

ED = emergency department; FFS = fee-for-service; HMO = health maintenance organization; NR = not reported; OP = outpatient; SNF = skilled nursing facility

Note: T Better with case management; = No difference; 4+ Worse with case management.
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Effectiveness of Case Management by Patient Characteristics

Although the studies of CM in this population group included large numbers of participants,
there were few analyses of patient subgroups. One of the programs included in the MCCD study
conducted a risk stratification of its participants at the time of enrollment. For the 30 percent of
participants having the highest severity, hospitalization rates were 29 percent lower with CM,
and total expenditures were 20 percent lower. This higher risk group was defined as patients
having average Medicare monthly expenditures of between $900 and $1200 per month.*

One observational study compared mortality and hospitalization rates among people with
diabetes with the entire population of participants.** In the subgroup of patients with diabetes,
2-year mortality rates were similar to those in the entire patient sample. However, those who
received CM had significantly lower mortality (18 vs. 13 percent at 2 years).

The hospitalization rate also was significantly lower with CM (30 percent in CM group; 39
percent in control group).** No other studies have examined subgroups of people with diabetes
for these outcomes.

Effectiveness of Case Management by Intervention Characteristics

In the MCCD study, the two CM programs that had the greatest reductions in reducing
hospitalization rates were compared with the remaining programs by a variety of programmatic
characteristics. Several differences were found. First, the two successful programs averaged one
in-person contact between the patient and case manager per month, compared with a median of
0.3 such contacts in the other programs. Second, participants in these two successful programs
were more likely to report that they had received instructions on how to take their medications.
he successful programs also tended to be closely linked to providers. The case managers
frequently traveled to primary care sites for direct communication with physicians and also had
close contacts with hospitals to provide followup of patients after acute hospitalizations. Another
feature of the successful CM programs was the continuity of the relationship between the case
manager and medical providers, defined as a single case manager assigned to each physician’s
patients.*?

Indirect comparisons can be made between the MCCD study and other trials by intervention
characteristics. The large trial reported by Martin® featured high caseloads by the case managers
and consequently little face-to-face patient contact. This trial showed few benefits of CM. The
Newcomer trial®® also had relatively high caseloads (about 250 per case manager), and this study
found minimal benefits of CM. These findings suggest that CM effectiveness may be related to
face-to-face time with patients. However, Schore et al.** found that a case management program
that had more face to face contact with clients resulted in no difference in outcomes when
compared with two other programs that used primarily telephone contact with clients (with
similar case manager caseloads across the three programs).

Population: The Frail Elderly

As people with multiple chronic illnesses age, the cumulative result is a declining ability to
live independently. CM programs potentially can help the frail elderly to avoid or reduce
functional loss, improve QOL, and maintain independence. For people who are frail, these
programs also have the potential to forestall hospitalizations, ED visits, and skilled nursing
facility use. The reduction of utilization of these services potentially can be accomplished
through coordinating care for complex illnesses, preventing adverse events (such as urinary tract
infections, pressure ulcers, falls, and the like), and preventing disease exacerbations. The
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approach to CM is often broad and holistic so as to meet the needs of individual patients, rather
than an emphasis on single disease indicators.

The CM programs included in the frail elderly category share many characteristics with
programs that targeted the population of patients with multiple chronic diseases. Case managers
in the frail elderly programs also needed to coordinate care for multiple chronic diseases. We
used two criteria to differentiate between the two types of programs. These included:

e Patients in the frail elderly programs tended to have a higher prevalence of functional

deficits.

e The frail elderly programs placed more emphasis on maintaining functioning and
delaying nursing home placement, while the chronic disease programs tended to
emphasize care of specific diseases.

The two types of programs nearly always had mean patient ages greater than 70 years, but

more of the frail elderly programs had mean ages greater than 80 years.

Description of Studies

We found eight randomized trials of CM programs for the frail elderly (see Appendix I,
Evidence Table 3). Four were rated good quality,*® °°° three were rated fair,°”*® and one was
rated poor’® (see Appendix G). The trials were conducted in the United States,** ®® ®8 Canada,®’
Italy,** Sweden,® and Hong Kong.® " The studies were published between 1998 and 2010.
Sample sizes ranged from 92 to 792 participants (total N=2,417). We also identified six
observational studies of CM for the frail elderly (see Appendix I, Evidence Table 4). Three were
rated as having fair methodological quality,”” and three were rated poor.”*"® Four of the studies
were conducted outside the United States.”™ "> " "® All the studies defined cases on the basis of
older age and presence of functional deficits.

The populations in the clinical trials were all elderly with some marker of frailty. All used an
assessment of functional status in screening patients for eligibility, primarily through assessment
of ADLs or IADLs. Mean patient age ranged from 74 to 85 years, with the mean in four studies
being 80 or older.®*®" Three trials included a recent hospital admission or ED visit among the
eligibility criteria.®” %7

CM interventions in these studies focused on health care and community resource
coordination (see Table 4). The clinical functions most often assessed were propensity to fall or
functional status. Case managers were most commonly nurses, although some studies utilized
other type of health care worker with geriatric expertise (e.g., physician assistant, social worker,
allied health worker). Average caseloads varied widely among studies, ranging from 10 to 100.
Interventions almost uniformly involved home visits in addition to telephone followup; the
frequency of contacts varied among the studies. The case manager in one study initiated contact
during a clinic visit and subsequent contact was via telephone only.*® The duration of study
interventions ranged from 3 to 24 months (see Table 4). In general, reporting of case manager
activity and location was poor; few studies identified how much the case manager interacted with
the patient.

Comparators for CM were dependent on setting. In each study the comparator was usual care
but without the CM component. The hospital-based studies®® ™ used usual hospital discharge
services as comparators, the health care plan-based study®® used usual plan care, one study*® used
usual primary clinic care, and four®* ¢ ©"-% ysed the package of home care and community
services available to all study participants.
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Table 4. Characteristics of case management interventions for the frail elderly

(randomized trials)

Role of

Author Year . Mode(s) Main CM Contacts Usual Supervision . . Pre- . Use of
. Duration of . Caseload by Profession | intervention | Protocols
Quality Functions (Average) Care . g .
Contact Provider Physician Training or Scripts
Applebaum
2002%8 6,12,0r18 | Home o Assessment |\ o 75-100 Integrated | Yes Nurse NR NR
Fair months visits e Coordination
Bernabei 1998™ Home o Assessment Every 2 Integrated T;?ilgteri?:m
Good 12 months ‘o ¢ Monitoring y 20 g Yes g Yes NR
visits o Coordination months assessment
and CM
Gaanon 3.6 home
1999967 Home e Assessment visits/ Intearated Nurses with
Schein 200577 10 months visits, e Monitoring month 2.8 | 45 9 Yes geriatric Yes NR
Fair phone e Coordination | calls/ experience
month
Kristensson Home e Assessment sNu;iilsl‘ize d
2010% 3 months visits, ¢ Monitoring NR 23 Integrated | Yes Specialize Yes NR
s in geriatric
Good phone e Coordination .
nursing
Leun Phone, e Assessment Trained in
gag home . Integrated nursing
2004a 6 months L e Monitoring NR 10 Unclear NR NR
- visits if L elderly
Fair e Coordination .
needed patients
Leung Home : f‘ﬂisn?f;mem Social
2004b™ 6 months visits, Coordi 9 NR 65 Unclear Unclear worker and | NR NR
Poor phone * Coordination nurse
e Education
Nurse and
Marshall 1999 Home o Assessment social
78 .
tggg gggg” 24 months visits, e Monitoring NR 70 Integrated Yes \évlﬁ)él:er with NR Yes
Good phone e Coordination geriatric CM
experience
30 12 months; e Assessment zgzgﬁp
gzgznsteln 2007 ;oilicr)]v(;/ugp at Phone e Monitoring nlfgﬁt?]/sg NR Integrated Yes with NR NR
oars e Coordination geriatric
Y expertise

CM = case management; NR = not reported
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Targeted outcomes in the trials included patient-centered outcomes and resource utilization
(Table 5). Patient-centered outcomes included mortality, measures of mental and physical health
and functional status, satisfaction with health care, QOL, and measures of caregiver burden.
Resource utilization measures included ED utilization, hospitalizations, nursing home
admissions, outpatient visits, community service use, and overall costs. One study*® measured a
quality outcome: the recognition and evaluation of common geriatric clinical problems.

The timing of the CM interventions varied and depended on how the study populations were
identified. In essence, the interventions were initiated either in the course of the slow process of
becoming frail or following a high risk clinical event. In three studies, CM interventions were

initiated for participants with a recent history of hospitalization or ED use;®” ®® ™ three were

initiated for participants enrolled or enrolling in a home-care assistance program;®* % and two
were initiated in populations already followed in primary care practices.® ®

Settings for the trials varied; one was health plan-based,® two were hospital-base one
was conducted within the Veterans Affairs Medical Center (VAMC) health care system® and
four were community-based, one in the United States®® and three within national health care

systems. & 65 67

69, 70
d,

Key Points Related to the Frail Elderly
e CM does not affect mortality in frail elders (strength of evidence: low). (See
Appendix H. Strength of Evidence.)
e CM does not decrease acute hospitalizations in the frail elderly (strength of
evidence: low).
e CM does not decrease nursing home admissions in the frail elderly (strength of
evidence: low).

Detailed Analysis: Effectiveness of Case Management by Outcome

Patient-Centered Outcomes

Mortality

Two of the good-quality trials measured mortality, and both found no reduction in the
intervention group at 1 year® or 3 years of followup.*® A fair quality trial® reported 12-month
mortality of 4 percent in the intervention group and 9 percent in the control group, but this study
had a total sample size of only 92, so there was low confidence in this difference. Another fair
quality trial®® reported no difference in mortality. The other four trials did not report mortality. A
fair quality observational study’? also reported no difference in one-year mortality between the
CM and comparison groups.

Functional Outcomes

There was marked heterogeneity in the studies of the frail elderly for the effects of CM on
functional status. The study reported by Rubenstein and colleagues® was rated as having good
methodological quality, had the largest sample size, and had the longest followup (3 years). This
study found that measures of functional status did not change significantly over time in either the
CM or the control group. However, another good-quality trial®* found significantly better
improvement in ADLs in the CM group. A fair quality trial®® found no change in ADL or IADL
scores in the CM group over 2 years but worsening of these scores in the control group. Four
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other trials®”"° also found no difference between CM and control groups in ADL or IADL scores

over 6-12 months. A poor quality observational study’® found improvement in functional status
with CM, but a fair quality observational study’® did not find improvement with CM in their frail
elderly group. A good quality trial that had a small sample size (23 participants per study arm)
found no effect of CM on self-rated health,” and a fair quality observational study had a similar
finding.

Quality of Care Outcomes

One good-quality trial®® had measures of the process of care as a primary outcome. This
evaluation focused on five geriatric conditions that were assessed by medical record review.
Documentation of all five problems was substantially higher for the CM patients. Clinical
evaluation of the problems also was higher in the CM group. None of the other studies evaluated
such outcomes.

Resource Utilization Outcomes

A primary rationale for CM for the frail elderly is to avoid unnecessary hospitalizations or
ED visits. All seven of the eight clinical trials examined one or more utilization measures. In the
good-quality trial by Rubenstein,*® about one-third of participants in both groups were
hospitalized in each of 3 years of followup, with no difference in rates between the CM and
control groups. In the other good-quality trial conducted in the United States® hospitalization
rates averaged 37 percent per year, without a significant difference between the CM and control
groups. A fair quality trial and a fair quality observational study also found no difference in rates
of hospitalization between the CM and control groups at 6°® " and 18 months.® Significant
differences were not found in hospitalization rates between CM and control groups in either the
trial conducted in Canada,®’ or in a Canadian observational study,® or in a trial in Hong Kong.”
However, trials conducted in Italy®* and a second Hong Kong trial® found reductions in
hospitalization rates with CM. Two poor quality observational studies found opposite effects of
CM on hospitalization rates, with a small study in the United States reporting reduced
hospitalizations * and a larger study in the United Kingdom finding no significant effect.”

Three trials looked at changes in ED visits. Marshall®® found no effect of CM on ED visits in
the United States, while Gagnon®’ found that CM was associated with higher rates of ED visits in
Canada. In the Italian trial ®* the CM group had significantly fewer ED visits. A fair quality
observational study in the United States found that ED visit rates were similar in CM and
comparison groups.” One trial®* also examined nursing home admissions and found no
difference between the CM and control groups over 12 months.

CM has variable effects on use of outpatient services. The good-quality U.S. trial® found that
outpatient referrals to a variety of specialty services were significantly higher in the CM group
than in the control group. However, the other U.S. trial®® found no significant difference in the
numbers of outpatient visits between the CM and control groups. A trial conducted in Hong
Kong"® found only small changes in outpatient visits with CM.

Three of the trials evaluated costs of care. A fair quality trial in the United States used total
Medicare payments as the measure of cost and found no significant difference between the CM
and control groups over 18 months.®® A good-quality trial in the United States estimated the total
costs of care using approximations.® The estimated costs were higher in the CM group than in
the control group in both years of the study. A good-quality Italian trial®* also used an
approximation method to estimate costs and found total costs to be significantly lower in the CM
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group, primarily due to the lower hospitalization rate. One poor quality observational study
found a decrease in health care expenditures in the CM group,” and two poor quality
observational studies found a reduction in costs due to decreased hospital admissions.™ ™
Because of the inconsistency of these findings, we concluded that the evidence is insufficient to
draw a conclusion about the effect of CM on overall costs for the frail elderly population.

Table 5. Characteristics and outcomes of studies of case management for the frail elderly

(randomized trials

Author Sample Quality of Resource
Year Patient Population np Health Outcomes y Y
Quality Size Care Utilization, Cost
= Hospitalizations
Elderly, chronically ~ Mortalit /length of stay
Applebaum disabled, receiving in- B y = Nursing home
2002°% home services, high 297 - Functional status | VR admissions
Fair utilization of hospital B = Qutpatient
and ED health services
=Costs
. Mean Age = 80 = Mortality T Fe\_/ve_r .
Bernabei - . hospitalizations
1998% Recipients pf home . 1 Evallua.tlon and ED visits
Good health services or 199 1 Functional status | of geriatric — Nursing home
home assistance conditions _d Irsing
rograms admissions
P TLower costs
Gagnon Frail elderly post-
1999% discharge from the ED 427 = Functional status NR = Hospitalizations
Schein 20057 at risk for 4 More ED visits
Fair hospitalization
Mean age > 80 years
Kri with daily activity
ristensson limitati high -4 .
2010% imitations, high 92 = depression, NR NR
Good utilization of hospital, perceived health
outpatient, or primary
care
Leung Frail elﬂerly V\{||t|h two or 1 Fewer mortalities 1
20042%° more chronic illnesses | o NR Fgwgr .
Fair and recent repeat — Functional status hospitalizations
hospitalizations B
Mean age 75 years, _ o
Leung recently discharged = Functional status ;ngoélet\?igtztlons
2004b™ from hospital, with one | 260 - NR T Lenath of
Poor or more chronic ng
diseases hospital stay
Marshall 1999% Age = 75 years with - Hospitalizations
Long 20007 poor functional status, 532 1 Functional status NR e_md EB visits
Long 2002" high utilizations of ED 1 Costs
Good and/or hospital
Age = 65 years
Elderly population with _ .
Rubenstein problems such as falls, = Mortality
2007% urinary incontinence, 532 - Functional status | NR = Hospitalizations
Good depression, memory B
loss, and functional
impairment

ED = emergency department; NR = not reported
Note: 1 Better with case management; = No difference; +Worse with case management
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Effectiveness of Case Management by Patient Characteristics

The modest sample size of the trials of CM for the frail elderly generally precludes subgroup
analysis within this patient category. No studies examined age as a variable, and there generally
were not good measures of comorbidity burden. There is no particular patient subgroup that
appears to achieve greater success with CM.

Effectiveness of Case Management by Intervention Characteristics

The studies of frail elders generally included little information about the intensity of CM
delivered, although all used relatively low caseloads (fewer than 100 patients) for the case
managers. The greatest variation in outcomes was in measures of functional status, but none of
the studies identified unique program characteristics that were linked to better functional
outcomes.

Population: Patients With Dementia

Dementia is a disabling chronic disease for which the prevalence steadily increases with
advancing age. It is estimated that about 14 percent of people in the United States who are older
than 70 currently have dementia’® People with dementia have decreasing functional abilities over
time, requiring the assistance of caregivers for their daily needs. Providing such assistance in
institutional settings (such as nursing homes) is expensive and often is associated with isolation
and medical complications. Avoiding or delaying placement in nursing homes has been widely
regarded as a desirable clinical goal. There have been many major initiatives to examine possibly
beneficial interventions. CM is one approach that has been studied.

Description of Studies

We identified 13 randomized trials of CM programs for patients with dementia (see
Appendix |, Evidence Table 5); seven were rated good quality,®" 8% two were rated fair
quality,®® ®" and four were rated poor quality®® ®®*! (see Appendix G). The trials were conducted
in the United States, " 3 8084 85.89.91 tha United Kingdom,® Hong Kong,®* #” Canada,®®
Finland,®" ® the Netherlands,®® and Australia.*® They were published between 1990 and 2011.
Sample sizes ranged from 78 to 8,138 participants (total N = 10,160). However, the majority of
these studies were relatively small with 10 of the 12 trials having fewer than 100 participants in
their CM intervention arms 3083 8>-89.91

The populations in all 13 studies were patients with dementia still living at home. The
majority of patients lived with a caregiver. Each study enrolled a primary caregiver along with
the patient (a study dyad) or involved the caregiver in the CM intervention. Mean patient age
ranged from 68 to 83, with eight studies having a patient population averaging 78 years or older.
In three studies that required the primary caregiver be a spouse, the mean age range of the spouse
caregiver was 71 to 74 years.*" 8% |n studies that included caregivers other than spouses (most
commonly a patient’s child), the mean age of caregivers ranged from 44 to 66. Patient eligibility
for five of the studies included a diagnosis of Alzheimer’s Disease,*! 8 88588 the other eight a
diagnosis of dementia (unspecified type).3® 8-84.87.89.91 one study also included patients with a
diagnosis code for memory loss.™

CM interventions in these studies focused on both patient and caregiver, with the majority
emphasizing caregiver support (see Table 6). Intervention components aimed at caregivers
included education on problem solving, communication, and coping skills provided through
workshops, support groups, and individual counseling sessions. Those CM programs with
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control over budgeted services had the ability to provide caregivers additional services, such as
respite and homemaking. Intervention components aimed at the patient included social and
recreational activities, behavioral interventions, pharmacotherapy, and monitoring. Case
managers in these studies were generally registered nurses or social workers. Caseloads (reported
in only six studies) ranged from 25 to 100, most commonly 50 to 75. Case managers generally
had face-to-face contact with patients and/or caregivers, in addition to telephone followup. The
time horizon of most studies was 12-24 months, although one study*" followed the participants
for more than 5 years.

The comparator group in 12 of the trials received “usual care”, which was defined as
customary care through a primary care clinic, or more often through a community agency,
without an assigned case manager. One study®® ® was a head-to-head comparison: CM by an
individual nurse case manager compared with CM by a team that included a nurse and a social
worker. The team-based model in this study entailed more direct in-person interactions with
clients, while the individual model was based on telephone interactions.

Targeted outcomes in these studies included patient and/or caregiver health, patient/caregiver
satisfaction, quality of care, and resource utilization (see Table 7). Patient health outcomes
included measures of dementia-related behavioral problems, cognition and function, QOL, and
most often (8 of 13 studies) the ability to remain in the home. Caregiver health outcomes
included measures of burden, depression, and QOL. Quality of care was measured by receipt of
care consistent with clinical guidelines and measures of medication management (cholinesterase
inhibitors, antidepressants, and other protocol driven treatments). Resource utilization measures
included ED utilization, hospitalizations, nurse and physician visits, use of community services,
and overall costs. Note that nursing home placement was classified as a patient health outcome
due to its strong relationship to QOL.

The timing of a CM intervention can be considered in terms of where the patients are in the
course of their disease process. Dementia is nearly always a progressive disorder, with decline in
mental function and functional status over time. There is no clinical consensus on when in the
course of the illness an intervention like CM would be most effective. As mentioned previously,
all the patients in these 13 studies were still living at home. The majority had dementia of mild or
moderate severity (for example, mean scores on the Folstein Mini Mental Status Scale of 15-20).
Two studies specifically targeted patients with early dementia.®*

The setting for CM programs varied. Two were aligned with primary care clinics,®* ®* but
more commonly they were situated within community agencies®" % 88 % or national health
care entities.®" %% %

In addition to the 13 randomized trials described above, we identified two observational
studies, one rated fair quality®’and one rated poor quality.® (See Appendix I, Evidence Table 6.)
One study was conducted in the United Kingdom.? Mean age of the participants was 80 and 70
percent were women, the majority of whom lived alone. The other trial was conducted in the
United States.® Participants ranged in age from 43 to 95 years and almost 75 percent lived with a
caregiver. The comparison group in each of these studies included individuals followed in a
similar community program that did not offer CM.
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Table 6. Characteristics of case management interventions for

atients with dementia (randomized trials)

Author Duration | Mode(s) of Main CM Contacts Role of Supervision . . Pre- . Use of
Year . Caseload Usual Care o Profession | intervention | Protocols
- (Months) Contact Functions (Average) . by Physician L .
Quality Provider Training or Scripts
Callahan e Clinical
2006% Home visits, monitoring Sfage'to' Integrated Yes APNSs
Good 12 clinic. phone C i face; 75lyear (geriatric NR Yes
P e Lounseling | 7 .ois NPs)
and support
e Clinical
monitoring
Chien Home visits, : Elannm(ﬁ \%iZSi?So.me Yes
2008% 6 support ounseling ' Unclear NR Nurse Yes Yes
Fair rOUDS and support | 12 support
group e Caregiver sessions
support
e Education
e Planning
Chu Home visits ¢ gr?éjrs]lsje“r;%t Monthly Integrated Yes
2000% 18 hone. L & PP (increased | NR Sw NR NR
Poor P o Laregiver as needed
support
e Education
e Clinical
Clark « Counseling | (based on Inegrated
2004 12 Phone 9 NR NR Sw NR Yes
Poor and support | need)
e Education
e Coordination
2 CMs per
o Assessment team:
Eggert 1991% Home visits. | ® Monitoring community
Zimmer 1990 | Unclear ' | e Coordination | NR 40-45 No Integrated | No health NR No
phone
Poor e Care plan nurse and
development social
worker
_ e Counseling
gltj)lﬂfvn;h Home visits and support | Varied: 50 Arcocerzsﬁto the RN (public
20018 24 hone " | e Caregiver 1/month to (maximum) ph %ician Yes health) Yes NR
Good P support 5/day phy
e Education
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Table 6. Characteristics of case management interventions for patients with dementia (randomized trials) (continued)

Author Duration | Mode(s) of Main CM Contacts Role of Supervision . . Pre- . Use of
Year . Caseload Usual Care s Profession | intervention | Protocols
- (Months) Contact Functions (Average) . by Physician g .
Quality Provider Training or Scripts
Varied:
Calls to and
from APN
Eloniemi- Home visits, | ° Counseling E?Q::g:sl- g%\?aﬁeczr(?
ggékgag\zla 20to 24 clinic, phone and support 91); 50-60 Integrated Yes education Yes NR
e CG support H isit couples d1
Good « Education ome visits and 1 year
(range 1— education
43); in dementia
Office visits
(rangel-4)
>2 Home
« Clinical visits; Calls, No med
Jansen monitoring every 3 management Nurse
2011% - Home visits, | | oo months; 33 dvads | 'Ntegrated by CMs (specialized | |, Yes
Jansen 2005* Phone . Ed t'g Time: 11 y ?/esum’abl in geriatric
Good UC(?. lon hours/year FF)>CP Y care)
¢ Coordination (range: 1 —
28 hours)
o Assessment I(-Il\/(l)i?flea\r/]i)s:its
87 .. . .
Lam 2010 4 Home visits, |e Edugan_on (3): Phone | 59 Integrated NR Occupatlpn NR NR
Fair phone e Monitoring (8): clinic al therapist
e Coordination (2)’
Mittel3rpan
2006 .
Mittelngsan, Clinic, * gﬁ;gi?&% sw
fﬁggﬁqan Unlimited ‘S)L‘O”g;t e CGsupport |NR NR NR NR (“family NR NR
2004b% gr(?tﬁ)ps ¢ Education counselor”)

Roth 2005%
Good

Coordination
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Table 6. Characteristics of case management interventions for patients with dementia (randomized trials) (continued)

Author . . Role of . Pre- Use of
Year Duration | Mode(s) of Maln.CM Contacts Caseload Usual Care SuperV|§|pn Profession | intervention | Protocols
. (Months) Contact Functions (Average) . by Physician g ;
Quality Provider Training or Scripts
. e Counseling
Mittelman et
alI 2008°%°: Clinic and support
) o8 | 24 ! e CG support NR NR NR NR Counselor | NR NR
Brodaty 2009 hone bp
Good P e Education
¢ Coordination
Newcomer,
1o  Clinical [N
1999c o - Model A: . .
Mi 37 monitoring Minimum of | .. . integration No
iller 1999 . 1:100; . - . . SW and
Upto36 |NR e CG support 6in4 . with primary | integration NR NR
Shelton . Model B: . nurses
200110 e Education months 1:30 care services
Poor ¢ Coordination
2 home Integrated
Vickrey Home visits, | ° Planning visits; (surgmar Primaril
2006% 12 * |« Education 15 phone | 50 dyads Y INR Y lvYes Yes
G Phone - assessments SWs
ood e Coordination | calls/year

sent to PCP)

APN = advanced practice nurse; CG = caregiver; CM = case management; NP = nurse practitioner; NR = not reported; PCP = primary care provider; RN = registered nurse;
SW = social worker
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Key Points Related to Patients With Dementia

e Patients with dementia who receive services from CM programs do not have lower
mortality rates (strength of evidence: high). (See Appendix H. Strength of Evidence.)

e CM programs that serve patients with dementia and have a duration of no longer than 2
years do not confer clinically important delays in time to nursing home placement
(strength of evidence: moderate).

e CM programs that serve patients with dementia reduce depression and strain among
caregivers (strength of evidence: moderate).

e CM programs that serve patients with dementia do not reduce problematic behavioral
symptoms (strength of evidence: moderate).

e CM programs that focus on clinical guideline measures for dementia increase adherence
to those measures (strength of evidence: low).

e CM does not change total health care expenditures for patients with dementia (strength of
evidence: moderate).

e CM programs that serve patients with dementia who have in-home spouse caregivers and
continue services for longer than 2 years are more effective for delaying nursing home
placement than programs providing services for 2 years or less (strength of evidence:
low).

Detailed Analysis: Effectiveness of Case Management by Outcome

Patient-Centered Outcomes

Mortality

Ten clinical trials and two observational studies reported mortality rates.
The time frames ranged from 1 to 3 years in all but one study, which followed patients for more
than 10 years.** Deaths often were not recorded after nursing home placement, which could bias
the reported rates. The death rates varied considerably in the control groups, ranging from 3
percent at 18 months®® to 35 percent at 2 years.?* Across this group of studies, there was no trend
toward significantly different mortality rates in the groups that received CM.

31, 37, 80-84, 86, 88, 89 92,93

Patient’s Ability to Remain at Home

A total of eight randomized trials and one observational study examined the patient’s ability
to remain at home. Two clinical trials had sample sizes of more than 100 participants per
group.®"*® Mittelman and colleagues® conducted a long-term trial of CM for caregivers of
patients with dementia at a single clinical site (New York City). The study had good
methodological quality. It began in 1987, and participant accrual extended over 10 years.

Caregivers were required to be the spouse, the primary caregiver, and living with the person
with Alzheimer’s disease. The case managers were family counselors, who interacted primarily
with the caregiver, and followed a protocol focused on strategies for coping with stressful
situations in the caregiving role. The CM activities extended over the entire duration of followup
(as long as 10 years). There are no other studies of CM in this clinical domain that continued the
intervention longer than 2 years.

Over the initial 6 years of followup in the New York trial, nursing home placement was
about 12 percent a year in the control group and about 9 percent a year in the intervention group.
By 11 years, about 80 percent of the control group patients and 70 percent of the intervention
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group patients had either died or moved to a nursing home. The authors estimated that the
intervention delayed nursing home placement by an average of about 18 months.

The Medicare Alzheimer’s Disease Demonstration and Evaluation (MADDE) was a uniquely
large clinical trial.*® 3" %1% The MADDE study enrolled more than 8000 volunteers into a
prospective randomized trial of CM between 1989 and 1991. The project was conducted in eight
states, and the models of CM varied considerably across sites. While the programs included
components designed to reduce caregiver stress, the fidelity of the intervention across the
multiple sites is unknown. The overall rating of methodological quality is poor. The overall rate
of nursing home placement in the MADDE study was 43.5 percent at 3 years of followup. There
was no significant difference in this rate between the intervention and control groups. Subgroup
analyses examined the case manager’s caseload and relationship of the caregiver to the patient
(spouse vs. nonspouse). There were no significant effects of receipt of CM on nursing home
placement rates in these subgroups.*’

Six smaller clinical trials examined nursing home placement rates as an outcome measure.
Four of these were judged to have good methodological quality. All continued the CM for 2
years or less. Eloniemi-Sulkava and colleagues reported a randomized trial of CM in Finland,
with a total of 100 participants enrolled between 1993 and 1995.%* Thirty-one percent of patients
had moved to nursing homes at the end of 2 years. While the overall rate did not differ between
the experimental and control groups, a Cox regression analysis found that patients in the
intervention group moved to nursing homes significantly later (p=0.04) than patients in the
control group. These results suggest a mild benefit of CM in maintaining patients at home that is
not sustained over time. Eloniemi-Sulkava then reported on a second clinical trial, also in
Finland, with the participants being recruited in 2004.%% This trial included a total of 125
participants and had very similar results to the earlier Finnish trial. The overall rate of nursing
home placement was 26 percent at 2 years, with no significant difference in the overall rate
between intervention and control groups.

Two other good-quality studies failed to find an effect of CM on rates of nursing home
placement. Mittelman® repeated the model of CM that previously had been found to delay
nursing home placement when continued long-term.* This replication trial was conducted in the
United Kingdom, Australia, and the United States. However, the number of participants was
small (between 52 and 54 participants in each country), and the duration of CM was only up to 2
years. The mean time to nursing home placement was 4.1 years in the intervention group and 4.3
years in the control group. Overall nursing home placement rates were lower in the United States
than in the other two countries. Callahan®® also conducted a trial of CM for patients with
dementia. The intervention lasted 12 months and emphasized caregiver skills for coping with
bothersome patient symptoms. The nursing home placement rate was 5 percent at 18 months,
with no difference between the intervention and control groups. A fair quality trial in Hong Kong
found decreased rates and duration of institutionalization for the intervention group at 12
months.®

One fair quality observational study® and two poor quality trials®®*° did not provide
evidence that would change the conclusions reached from the studies described above. Chu®
reported a small (total of 74 participants) clinical trial that had poor methodological quality. At
18 months of followup, the nursing home placement rate was 28 percent in the control arm.
There was no significant difference in placement rate between the intervention and control
groups. The authors estimated that CM delayed nursing home placement by an average of 53
days among patients with more severe dementia. In an observational study®® conducted in the
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United Kingdom 43 patients in a CM program were compared with 43 matched controls who did
not receive CM. At 2 years, 31 percent of all patients had died. Twenty-one percent of the CM
patients had been placed in a nursing home compared with 33 percent of the patients in the
comparison program. Finally, a poor quality clinical trial of two types of CM in the State of New
York included a subgroup analysis of the participants who had dementia.”® Nursing home
utilization was nearly identical among patients receiving CM by individual case managers when
compared with patients who received a more intensive model of CM by a team that included a
nurse and a social worker.

Patient and Caregiver Health Outcomes

One of the major challenges in caring for patients with dementia is management of
problematic behavioral symptoms. Studies of CM have used a variety of methods to measure
such symptoms, using two different but related approaches. The first approach is to use a
questionnaire such as the neuropsychiatric inventory (NPI) that measures the caregiver’s report
of the severity of symptoms. The second approach is to assess measures of strain or burden
experienced by the caregiver due to performing the caregiving role. Thus, these are measures of
the frequency/severity of patient behaviors and the caregiver’s stress in dealing with these
behaviors. Since the same caregiver usually completes both types of measure, the measurements
are not independent. Also, because a variety of different instruments have been used, we will
report the trends in such measurements for each study rather than separating out each type of
assessment.

Of the 13 randomized trials of CM for dementia, 11 included measures of the caregivers’
perceptions of the patients’ behaviors. Five of these trials had good methodological quality. The
trial reported by Mittelman had both the longest duration of CM and the longest followup
period.” This study found no difference over time between the CM and control groups in the
frequency of problematic behaviors. However, caregiver stress associated with the behaviors was
significantly lower in the CM group and this effect persisted over a 4-year period. The caregivers
in the CM group also reported lower scores on a depression scale, but this difference did not
persist beyond 3 years.

Mittelman and colleagues also performed a second randomized trial to replicate the original
study.® This trial continued CM for only 2 years. While caregiver burden scores were lower in
the CM group, this was not statistically significant. Caregiver depression scores were
significantly lower in the CM group during the followup period. While depression scores
increased over time in the control group, they decreased over time in the CM group.

Other clinical trials rated as either good or fair quality have had shorter followup periods, but
their results generally are consistent with those found by Mittelman.®® Callahan®® included
caregiver assessments of the NPI, a rating of patient depression, and a measure of caregiver
stress at 6, 12, and 18 months, although the CM program ended at 12 months. The NP1 scores
were better in the CM arm at both 12 and 18 months. Measures of caregiver stress also were
better in the CM arm at 12 and 18 months. Vickrey® assessed caregiver confidence and QOL
after 18 months of CM. Confidence increased modestly in the CM group, but measures of QOL
and caregiver strain did not change. Jansen®® conducted a trial of 12 months of CM. This trial
found no differences between the CM and control groups in measures of caregiver depression,
QOL, or caregiver burden. Chien® conducted a fair quality trial in which patient NP1 scores and
a caregiver burden measure did not change over 12 months in the control group. In the CM
group, both measures significantly improved at 12 months. Lam®’ assessed caregiver outcomes
after a 4-month CM intervention. There was no change in measures of caregiver stress and QOL
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for the CM and control groups at 4 and 12 months. Psychological health scores were unchanged
at 4 months but increased for CM caregivers at 12 months.

Of three other clinical trials rated as poor quality, one®* found mild effect of CM on
improvement of patient symptoms at 12 months and one® found no effect on symptoms. Two of
these trials®® * found no effect of CM on caregiver burden or depression. An observational
study®® found decreased caregiver burden in the group receiving CM. Another observational
study® found a positive effect of CM on caregiver stress, well-being, and endurance.

Quality of Care Outcomes

The clinical trials of CM for patients with dementia generally have provided only limited
data about the effects of the programs on processes of care. However, Vickrey and colleagues®
reported a good-quality randomized trial that had adherence to dementia care guidelines as its
primary outcome. The study had 23 prespecified dementia guidelines that were included in the
clinical protocol for CM. These fell into four clinical domains: assessment, treatment,
education/support, and safety. At 18 months, the care was judged to be adherent to a mean of 33
percent of the guidelines in the control group and 64 percent of the guidelines in the CM group.
No other studies of CM have examined its effect on guideline adherence.

Resource Utilization Outcomes

Multiple studies have examined the effect of CM on the use of outpatient and inpatient care.
While various individual utilization measures have been studied, there is a sufficient body of
evidence to draw a conclusion about the effects of CM only for measures of overall costs. Three
randomized trials and one observational study evaluated the effect of CM on costs of care for
patients with dementia. These studies evaluated costs over 1-2 years of followup. Duru*®
examined costs in a good-quality trial evaluating health care, caregiving, and out-of-pocket costs
over 18 months. The monthly cost for CM was modest (mean $118). Total costs (from either a
societal or payer perspective) were slightly higher in the control group, but this was not
statistically significant. Another good-quality trial also found slightly higher total costs in the
control group, but the difference was not statistically significant.* The MADDE trial was a large
trial that included an incentive to use home-care services by the CM group. It found that CM had
little effect on Medicare expenditures.® In an observational study® total costs were higher in the
CM group, primarily due to higher utilization of clinic visits and acute care hospitalizations.
Overall there is a moderate strength of evidence indicating that CM has little effect on the overall
cost of care in this population.

There is insufficient evidence to draw conclusions about CM effects on specific types of
utilization in this population. In the good-quality trial reported by Callahan,® the frequency of
primary care clinic visits was higher in the CM group but acute care hospitalization rates did not
differ between groups. A lower quality trial®* found that the CM group had a higher rate of
physician visits but lower rates of ED visits and hospitalizations. In an observational study, both
psychiatric and medical hospitalizations were higher in the CM group.”

For in-home services, one good-quality trial®* and a fair quality trial®’ found that patients in
the CM groups had higher utilization of respite and outside caregiver services. Jansen’s good-
quality study® found no differences in utilization of in-home services between the CM and
control groups. A lower-quality trial®® also found that the CM and control groups did not differ in
the use of in-home services. Another low-quality trial*® found increased use of community
services among patients receiving CM, but this trial included a financial benefit for these
services (in the CM but not the control group), so it is a biased evaluation of this effect. Overall,
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there is only a small body of evidence about the effect of CM on use of in-home services among
patients with dementia.

Effectiveness of Case Management by Patient Characteristics

As previously described, most of these studies had sample sizes of less than 100 participants
in each study arm, which provided little power for subgroup analyses. In two clinical trials, the
participants were stratified by severity of dementia. Using time to nursing home placement as the
outcome, the differences between intervention and control groups was greatest among those with
the greatest severity of dementia, suggesting that these individuals were more likely to benefit
from CM.%># Another trial®* performed regression analyses to see if patient characteristics were
associated with utilization outcomes, but these results found no clear trends.

Effectiveness of Case Management by Intervention Characteristics
The only head-to-head trial comparing two different approaches with CM was an older
randomized trial of individual compared with team-based CM.* This trial tested the hypothesis

that a team-based approach that provided more frequent patient contact and more home visits
would lead to superior outcomes. It had poor methodological quality and had negative findings.
For indirect comparisons, the major evidence comes from Mittelman’s good quality trial
conducted in New York City.*! As described above, this program provided long-term CM (up to
10 years) and specialized in providing services to live-in spouse caregivers. All other CM
programs that have been studied served a variety of spouse and nonspouse caregivers and
continued services no longer than 2 years. The positive findings in the Mittelman study suggest
that long-term specialized CM programs for this clinical problem may have superior success in
reducing caregiver depression and stress and in delaying nursing home placement.
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Table 7. Characteristics and outcomes of studies of case management for patients with dementia (randomized trials)

Author Disease
Patient Severity . Sample Patient and CG Quality of Resource Utilization,
Year . . Setting . Health Outcomes ;
- Population (Usual Care: Size Experience Care Cost
Quality )
Intervention)
AD patlent§ from MMSE 1 Behavioral _ e
a community . . = Hospitalization rates
Callahan health center and (mean): 18.6 Primary symptoms — Hospital davs
2006%° VAMC: vs. 17.5 care 84 = Cognition, function | *+ CG depression | NR E’h >P y
Good L (Moderate) practices = Time to nursing nysician or nurse
70% CG living h visits (more with CM)
- - ome placement
with patient
. 1 Behavioral
. EId_erIy Ch_mese MMSE symptoms 1 CG QOL
Chien patients with . . . I
86 . (mean): 17.3 Dementia 88 1 Service utilization
2008 dementia; 100% NR
. o - vs. 17.5 center dyads 1 Placement rates, 1 CG burden
Fair CG living with
. (Moderate) number of days
patient ST .
institutionalized
Individuals with MMSE (%): = Cognitive
Chu early stage AD; <23 =40 vs. Home care impairment, behavior
2000% cG I|vn'19 with 50 _ program 75 problems, = CG burden NR NR
Poor patient: >24 =60 vs. (Canada) dyads | depression,
a) CM= 65%; b) 50 delayed
Control= 81% institutionalization
Clark HMO (Kaiser) 1 Depression 1 Hospital
2004% clients with NR AD center | 89 P 1 Satisfaction NR 'SP -
. admissions, ED visits
Poor dementia
Elderly, with
dementia, eligible
Eggert for skilled nursing _ .
1991% care (subgroup _ . P = Nursing home
: 8 . = Function = Satisfaction with utilization
Zimmer analysis of larger | NR Community | 520 health care NR 1 Fewer hospital davs
1990% study). Living P y
Poor alone: a) team
CM= 24%; b)
Control= 33%
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Table 7. Characteristics and outcomes of studies of case management for patients with dementia (randomized trials) (continued)

Author Disease
Patient Severity . Sample Patient and CG Quality of Resource
Year ; . Setting . Health Outcomes . L
Qualit Population (Usual Care: Size Experience Care Utilization, Cost
y Intervention)
MMSE (mean):
15.3vs. 14.4
Patients in the Department 1 Delayed
Eloniemi- Soc. Insurance MMSE (%): of Public and institutionalization
Sulkava Program with Mild = 38 vs. General 100 NR NR NR
2001% dementia 40 Practice in dyads = Residential
Good 92% CG living Moderate = 38 | the University placement at 2
with patient vs. 24 of Kuopio years
Severe =24
vs. 36
MMSE (mean):
14.2vs. 13.4
I AD dementia o Central Union
Eloniemi- patients and CDR_( %): for the = Residential _
Sulkava Mild = 24.2 vs. 125 = Cost
82 spouses Welfare of the placement at 2 NR NR
2009 o L 27 . dyads
Good 1QOA> C.G living Moderate = Ageq in years
with patient 548 vs. 555 Helsinki
Severe =21
vs. 17.5
Jansen Communit
2011% el aélults MMSE (mean): = CG burden,
Jansen g aot 22.7vs.22.0 NR 99 = Patient’'s QOL CG QOL, CG NR NR
94 44% CG living : -
2005 . - (Mild) depression
Good with patient
Community = Cognitive
87 . MMSE (mean): . impairment,
Laf“ 2010 dwglllng . 18.0vs. 17.6 Community 102 behavior problems, | = CG burden NR NR
Fair Chinese with (Mild) based depression
mild dementia P
- AR
g/l(;t(t)z@an CG living with ?Mljili)(—/(%ldfss Community-
Mittelman patient and at Vs 35:17 ) based (NYU 1 Delayed
2004a% Ieast. one 5(Moderate) = A[zhelmers institutionalization 1 CG burden,
. relative living in Disease 406 . NR NR
Mittelman, 37.93 vs. _ . 1 CG depression
96 the area Centers and = Behavior
2004b 44.83 support roblems
Roth 2005 6/7(Severe) = gr(?t?ps) P
Good 30.54 vs. 19.7
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Table 7. Characteristics and outcomes of studies of case management for patients with dementia (randomized trials) (continued)

Author Disease
Patient Severity . Sample Patient and CG Quality of Resource
Year ; . Setting . Health Outcomes - A
. Population (Usual Care: Size Experience Care Utilization, Cost
Quality | ;
ntervention)
CG living with
Mittelman et | patient and at
al. 2008%; least one MMSE (mean): ls\ltsd(?v_-tijosu:try 158 = Residential
Brodaty relative living in 19.8 vs. 20.9 UK Zl-nd ’ dvads placement at 5 1 CG depression | NR NR
2009% the area (Mild) Australiz) Y years,
Good
MMSE (%):
0=10.0vs.
10.6
1-5=8.1vs.
8.5
6-10 = 10.5 vs.
Medicare 10.2 .
Newcomer atients in the 11-15=16.9 Community- 1 Service
1999% P "~ | vs. 156 based (8 = Permanent = CG burden, = Medicare
MADDE project; o0 = . 5,307 . . use .
Poor - 16-20 = 20.6 demonstratio nursing home entry | CG depression o expenditures
74% CG living . likelihood
. : vs. 21.5 n sites)
with patient 21-25 = 18.0
vs. 18.9
25-30 =9.4 vs.
8.9
Missing = 6.3
vs. 5.9
(Moderate)
. Well-educated, .
V'C"riy predominantly Blessed-Roth Commur_uty 1 Prescription for =CG QOL T Ca_1re
2006 . . . based within - quality
Duru whlﬁq Medicare scale: 6.3 vs. the health 354 thl[nesterase . - Cost
102 recipients; 5.7 dyads inhibitors or 1 CG social .
2009 > care - 1T Community
70% CG living - antidepressants support ;
Good - - organization assistance
with patient

AD = Alzheimer’s disease; CG = caregiver; CM = case management; ED = emergency department; GDS = Global Deterioration Scale; HMO = health maintenance organization;
MMSE = Mini-mental State Examination; NR = not reported; NYU = New York University; U.K. = United Kingdom; U.S. = United States; QOL = quality of life;
VAMC = Veterans Affairs Medical Center

Note: 1 Better with case management; = No difference; +Worse with case management.
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Population: Patients With Congestive Heart Failure

Congestive heart failure (CHF) is an illness associated with substantial morbidity and
mortality in the elderly and is characterized by frequent exacerbations that make it the leading
cause of hospitalizations among Medicare beneficiaries.’® ® Nurse-led interventions, including
CM, are commonly used to improve CHF management, with the goals of improving patients’
QOL, maintaining clinical stability, and preventing CHF exacerbations and hospitalizations. CM
functions used to achieve these goals typically include educating patients to enhance their self-
management knowledge and skills; coordinating and facilitating access to multiple clinical
providers and services; monitoring clinical parameters; and sometimes adjusting medication
regimens and doses.

Description of Studies

We found 11 clinical trials of CM for patients with CHF (see Appendix I, Evidence Table 7);
five were rated as good quality,’®™® four fair,"*>*** and two poor** *** (see Appendix G).
Sample sizes of the included trials ranged from 58 to 1049 patients (total N for all studies =
3,804). The studies were published between 1993 and 2010. We also identified one, small, poor
quality observational study from our search.''® (See Appendix I, Evidence Table 8.)

The populations in the 11 trials varied, ranging from members of a large health maintenance
organization who were at low risk for hospitalization'® to patients with predominantly severe
CHF, living in a low-income, urban neighborhood.'® Other studies fell within this spectrum,
with patients who had moderate (New York Heart Association class Il and 111) heart failure'%® 1"
110-113. 115 and were at increased risk for hospitalization.'%” 1% 11 11> Three studies included only
patients with systolic heart failure, typically indicated by a left ventricular ejection fraction of
less than 35 to 45 percent,’®®*'% while others included patients with both systolic and diastolic
dysfunction.'®2%" 11113 The mean age in most studies ranged from 60 to 80. A feature of most
of these studies that differs from the studies of CM in all other clinical categories in this report is
that in all of the studies except two, % 1% the patients were enrolled during an acute
hospitalization.

CM interventions varied in nature and intensity (see Table 8). The focus of the interventions
ranged from predominantly clinical management—including self-management education,
monitoring of clinical parameters, and adjustment of medications—to a more comprehensive CM
approach that included a strong element of service coordination and social support. All
interventions employed telephone contacts, six included home visitation, %1% 111 114,115 anq four
held face-to-face clinic visits.'*® 1 1% 114 Case managers were nurses in all interventions; some
received supervision from physicians or more senior nursing staff. Most interventions employed
protocols or algorithms to guide clinical management of CHF. Most studies evaluated the effect
of CM as an isolated intervention, but some included CM as a component of a multidisciplinary
team approach to discharge planning and disease management,*”: 111 114,115
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Table 8. Characteristics of case mana

ement interventions for patients with congestive heart failure (randomized trials)

Author Duration Mode(s) Contact | Case- Role of Supervision Pre- Use of
Year (Months) of Main CM Functions (Average) load Usual Care b Eh sician Profession intervention | Protocols
Quality Contact 9 Provider yrny Training or Scripts
DeBusk e Education Nurses
2004% 12 Phone * Clinical monitoring | gy, NR Integrated Yes experienced |y ¢ Yes
Good ¢ Medication in care
adjustment management
Jaarsma \t:gitn;e e Education Nurses
2008% 18 hone e Clinical monitoring | 40 hours NR NR No specializing in | Yes Yes
Good Elinic ’ e PS support heart failure
K Phone, e Education 8.5 visits Approved
aspet clinic e Clinical monitorin (average care plans Nurses
200217 6 home Medicati 9 |57 NR motified of | YeS specializing in | NR Yes
Good o ¢ Medication minutes heart failure
visits adjustment each) test results
¢ Planning ]I‘(r;trelggz;tled
Laramee e Education 9 calls physicians;
20030 3 Phone | ° g"”"?' mt.on't";'”g Efl’i':ftes 65-89 | others No Sl?rrgéo'ogy No NR
Fair ¢ Loordination o received CM
services each) progress
e PS support reports
Peters-Klimm Phone, .
2010'%® 12 home ¢ Bducaton 5-7 hours | NR Integrated No Nurses Yes Yes
Good visits ¢ Clinical monitoring
Clinic e Planning Minimum
Pugh honé e Education 5 visits
200114 6 Eome' o Clinical monitoring | (clinicor | NR Integrated | No Nurses NR NR
Poor visits e Coordination of home), 8
services calls
Rich Phone, e Education Home care
1995 3 home e Clinical monitoring | NR NR NR NR nurse NR NR
Fair visits e PS support
Rich Phone, e Education Home care
1993 3 home e Clinical monitoring | NR NR NR NR nurse NR NR
Poor Visits e PS support
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Table 8. Characteristics of case mana

ement interventions for patients with congestive heart failure (randomized trials) (continued)

Author Duratio Mode(s) Role of . Pre- Use of
n . . Contact Case- Supervision . . .
Year (Month of Main CM Functions (Average) load Usual Care bv Physician Profession intervention | Protocols
Quality s) Contact 9 Provider yrny Training or Scripts
¢ Planning Received
Riegel e Education 17 calls calls and Supervision
2002™? 6 Phone e Clinical monitoring | (16 hours | NR progress by cardiology | RNs Yes Yes
Fair e Coordination of total) reports from | nurse
services CM
. e Education Received -
Riegel « Clinical monitorin calls and Supervision
2006 6 Phone coordination of 9 | 22 calls NR progress by cardiology | Nurse Yes Yes
Fair e Loor ination o reports from | nurse
services CM
Sisk . .
2006 12 Clinic, ¢ Bducaton NR NR Integrated Yes RNs Yes Yes
Good phone ¢ Clinical monitoring

CM = case management; NR = not reported; PS = psychosocial; RN = registered nurse
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The comparator group in most studies received usual care without CM. What constituted
usual care in most studies was a CHF-specific discharge plan for patients enrolled during a
hospitalization with outpatient primary care followup that was not standardized. In a study from
the Netherlands, outpatient followup care was provided by cardiologists.’® That study also
included a third arm, in addition to CM and usual care, in which patients received nurse-led CHF
management that focused on clinical management alone (without coordinating functions) and
was less intensive than the CM intervention.'®

The primary outcome in all studies enrolling inpatients was hospital admission,
115 \vith some studies targeting the composite outcome of admission or death. % **"- 1 for two
studies enrolling outpatients, the primary outcomes were all-cause hospitalizations'®® and health-
related QOL.*® Other outcomes included patient satisfaction,'*® % 12 patient adherence to self-
care plans,**" 1% 119 receipt of guideline-recommended CHF medications,*® %" 1% and the
overall cost of care.**%**3 All studies examined multiple outcomes (see Table 9).

The timing and setting of CM interventions was in most of the studies related to the principal
objective of preventing readmissions among patients hospitalized for CHF. Case managers
typically engaged with patients prior to hospital discharge and followed them for 3 to 18 months,
depending on the duration of CM stipulated in different study protocols.*®>™%" 19115 Tyyg studies
enrolled outpatients from community medical practices.*® 1%

In one good-quality study, the authors reported a conflict of interest, indicating that the
Division of Cardiology in which they worked had stock in and was entitled to royalties from the
disease management company whose CM intervention they implemented and evaluated.'®” The
company also provided funding for the study, which demonstrated multiple benefits of CM over
usual care.

105-107, 110-113,

Key Points Related to Patients With Congestive Heart Failure

e CM does not reduce mortality among adults with CHF (strength of evidence: low). (See
Appendix H. Strength of Evidence.)

e CM improves CHF-related QOL (strength of evidence: low).

e CM increases patient satisfaction (strength of evidence: moderate).

e CM increases patients’ adherence to self-management behaviors recommended for
patients with CHF (strength of evidence: moderate).

e CM is more effective in improving outcomes among CHF patients when case managers
are part of a multidisciplinary team of health care providers (strength of evidence: low).

Detailed Analysis: Effectiveness of Case Management by Outcome

Patient-Centered Outcomes

Mortality

None of the included studies was explicitly designed to examine the impact of CM on
mortality, although three trials included mortality as part of a composite primary outcome
measure, usually coupled with rehospitalization. % **" 1** Three other trials reported mortality
rates without explicitly defining it as an outcome.'® %1 No study found a statistically
significant improvement in either all-cause or CHF-related mortality, but all but one study
reported lower mortality rates in the CM group compared with controls (RR 0.74 to 0.88). The
small number of studies, coupled with heterogeneity of the patient populations, CM

114
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interventions, and duration of followup, precluded pooling of data to derive a meaningful
estimate of potential mortality reduction with CM. The consistency of relative risk across five
studies, however, raises the possibility that CM may provide a survival benefit over usual care
for patients with CHF. However, because none of the studies found a statistically significant
mortality improvement, the overall impact on improvement appears to be low.

Quality of Life

Six studies examined the effect of CM on QOL, using a variety of CHF-specific instruments,
including the Minnesota Living with Heart Failure Questionnaire,™®” % the Kansas City
Cardiomyopathy Questionnaire,’® and the Chronic Heart Failure Questionnaire.™* Four of these
studies also used global measures of functional status that are not specific to CHF: the Medical
Outcomes Study SF-36%1%° 114 and the EuroQOL EQ-5D™.3 Among these six studies, three
found significant improvements in CHF-related QOL among patients receiving CM, 07 109 111
one of which also found improvements in overall functional status.'® In the other three studies,
QOL scores were similar in the CM and control groups, with minimal evidence of trends towards
better QOL in either the CM or control groups. In the study showing improvements in overall
functional status with CM, the improvement occurred in both physical and emotional domains of
functioning.'® Notably, in the one study that followed patients beyond the end of the
intervention period, functional status declined in the CM group at a rate similar to that in the
control group,'®® suggesting that the benefits of CM may not be durable unless the intervention is
continued. Because of the heterogeneity of findings across the studies, the strength of evidence
for the effect of CM on QOL was rated as low.

Patient Satisfaction

Three studies reported the impact of CM on patient satisfaction with care.
used general measures of patient satisfaction designed or adapted specifically for their studies
and found modest but statistically significant improvements in satisfaction in the CM groups
compared with controls.*** 2 The third study used the Patient Assessment of Chronic Illness
Care (PACIC) instrument and found significant improvements in patient ratings with CM.*®
Because of the consistency of positive findings across three studies, we judged the strength of
evidence to be moderate that CM improves satisfaction among patients with CHF.

108, 110, 112
Two

Quiality of Care Outcomes

Four studies evaluated the impact of CM on indicators of quality of care for CHF. Three
examined the use of appropriate pharmacotherapy (e.g., angiotensin-converting enzyme
inhibitors or angiotensin-receptor blockers and beta-blockers for patients with systolic heart
failure).'% 1% 1% One study showed improvements in the use of recommended medications with
CM,™" while the other two did not.’® *° Three studies examined adherence to self-care
recommendations (e.g., low-sodium diet, monitoring weight)." 1% 119 A three found that
patients’ adherence to self-management recommendations improved with CM.1%" 198110 Becayse
of the consistency of positive findings across these three studies, we judged the strength of
evidence to be moderate that CM improves adherence to self care behaviors for CHF.

Resource Utilization Outcomes

Nine studies reported the impact of CM on all-cause hospitalization rates.
Results were mixed, with four studies showing lower hospitalization rates with C
115 and five showing no difference between CM and controls.'% 196 110- 113115 15 the five studies

105-107, 109-113, 115
107, 109, 111, 112,
M
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showing no difference, the relative rates of hospitalization in CM compared with control groups
ranged from 1.02 to 1.12. In the four studies reporting significantly lower hospitalization rates
with CM, 07109 1L 112 the re|ative rates ranged from 0.56 to 0.79, and absolute differences
ranged from 19 fewer hospitalizations per 100 patients over a 12-month observation period'® to
30 fewer hospitalization per 100 patients over a 3-month period.*** Reductions in all-cause
hospitalization rates were driven primarily by lower rates of hospitalization for CHF. Five
studies examined the total number of hospital days during the study period, with one reporting
fewer hospital days per patient in the CM compared with control group (3.9 vs. 6.2 days over a
3-month period),™* and four reporting no difference, '’ 110 112113

We examined whether study quality was associated with the effects of CM interventions on
inpatient utilization. Of the four studies that were rated as having the highest methodological
quality, 29719 ywo'%" 1% found lower hospitalization rates and two® % found no decrease in
hospitalization rates with CM. The study with the largest sample size (conducted in the
Netherlands) found no reduction in hospital admissions.*® We concluded that there is
heterogeneity of results for this outcome. While CM may reduce hospitalization rates for patients
with CHF, there presently is insufficient evidence to draw a conclusion about this effect.

Six studies estimated the impact of CM on the overall or hospital-related cost of care.
114 Total costs were dominated by the cost of inpatient care, with estimated costs for CM
interventions being comparatively small. Accordingly, three studies demonstrating reductions in
hospitalization rates with CM also found reductions in cost,***" **2 though in one study this
difference was not significant.'”” The two studies that did not find improvements in
hospitalization rates also did not find a positive or negative impact of CM on the cost of
Care.110, 113

We examined study characteristics, patient populations, and intervention components across
studies to try to determine which elements might explain the mixed results for the impact of CM
on various outcomes. Broadly speaking, three studies can be classified as “negative,”
demonstrating no differences between CM and control groups across outcome measures.
113 Four studies can be considered “positive,” demonstrating improvements in QOL,
hospitalization rates, and/or cost of care.” 1% 111112 Fina|ly two studies can be considered
“intermediate,” showing some improvements in patient-reported measures of satisfaction and
self-care but not in health outcomes or hospitalization rates.®® *** \We omitted two small poor
quality studies from this analysis.*** **°

107, 110-

105, 106,
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Table 9. Characteristics and outcomes of studies of case management for patients with congestive heart failure (randomized trials)

A\l(Jé:\(r)r Patient Population NYHA Class? Settin Sample Health Patient Quality of Resource
Quality P 9 Size Qutcomes | Experience Care Utilization, Cost
DeBusk HMO members hospitalized . -
105 . . 1/11: 50% 5 hospitals within _ _ _
2004 with CHF, at low risk for H/IV: 50% large HMO (U.S.) 462 = NR = =
Good poor outcomes
Jaarsma 11: 50% 17 hosbitals
2008'% Adults hospitalized with CHF | 11I: 46% (Netheﬁan ds) 1,023 = NR NR =
Good 1IV: 4%
1 Appropriate
Kasper Adults hospitalized for CHF, I 36% 2 universit medications,
20027 with risk factors for . . y 200 1 QOL NR diet, 4 Hospitalizations
o 111: 59% hospitals (U.S.) T
Good readmission achieving
goal weight
Adults with systolic I: 16%
;ggagrﬂ%‘e dysfunction hospitalized for 11: 43% One university 087 NR 1 tt)?rig?r:qeenr::te _
Fai CHF, with risk factors for 111: 33% hospital (U.S.) Satisfaction - -
air o ; regimen
early readmission 1IV: 2%
. Adults with systolic I: 3% .
Peterl%éKllmm dysfunction with > 1 Il: 65% 29 small primary _ t
2010 hospitalization duri . .20 care practices 199 = isfacti 1 Self-care NR
Good ospitalization during prior 2 | 1ll: 30% (Germany) Satisfaction
years 1V: 0.5%
Puah I: 4% One university
2031114 Patients 65 or older II: 44% hospital, one 58 _ NR NR _
Poor hospitalized for CHF I1l: 45% community hospital B -
IV: 7% (U.S)
Rich Patients over 70 hospitalized . . e
199511t with CHF, with risk factors | Mean NYHA | One university 282 1t QoL NR NR +Hospitalizations,
. . class 2.4 hospital (U.S.) hospital days, cost
Fair for readmission
Rich Patients over 70 hospitalized . .
1993115 with CHF, with risk factors | Mean NYHA | One university 08 NR NR NR NR
L class 2.7-3.0 hospital (U.S.)
Poor for readmission
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Table 9. Characteristics and outcomes of studies of case management for patients with congestive heart failure (randomized trials)

(continued)

Author

Health

Year Patient Population NYHA Class? Setting Se;r_nple Outcome E Patl_ent ng“ty of U _I_Res_ourcg
Quality ize s xperience are tilization, Cost
. . . I: 10%
Riegel English- and Spanish- a0 N
200212 speaking adults hospitalized ::i_1587$ 2 hospitals (U.S.) 358 NR ; isfacti NR ;Hos_plltz;hzatlons,
Fair for CHE IV- 15(; atisfaction ospital days, cost
: 0
Riegel . . - 11: 19% .
113 Hispanic adults hospitalized e 2 community _ _
2006 with CHF lll: 46% hospitals (U.S.) 135 = NR NR =
Fair 1IV: 35%
Sisk Ethnically diverse, English- I: 19% %(;r;ggglty general
H - 1 . O ’
2006'%° and Spanish-speaking “'_22? geriatrics, and 406 1+ QOL NR NR L Hospitalizations
adults with systolic 1l: 14% .
Good dysfunction IV: 45% cardiology

practices (U.S.)

CHF = congestive heart failure; HMO = health maintenance organization; NR = not reported; NYHA = New York Heart Association; QOL = quality of life; U.S. = United States
Note: THigher with case management; = No difference; {Lower with case management.
®Totals may not add to 100% due to incomplete reporting or rounding.
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Effectiveness of Case Management by Patient Characteristics

Case management is considered to be most appropriate for patients at high risk for poor
outcomes. Three studies selected hospitalized patients who had features considered to put them
at high risk for readmission.'®” "% Two of these studies showed lower hospitalization rates
with CM,*" ™Y while the third demonstrated improvements in patient-reported outcomes.**® Four
other hospital-based studies enrolled either low-risk™® or unselected patients'®® % '3 with CHF.
Results were negative in three of these studies'® *° 3 and positive in one.™?

In the three studies enrolling high-risk patients, high risk was defined as having one or more
risk factors for readmission. The specific risk factors varied across the three studies. In two of
them, a prior history of CHF was considered a risk factor in and of itself."*® '* All three studies
included recent hospitalizations as a risk factor, though the specific criteria varied (e.g., four
hospitalizations for any reason over the prior 5 years compared with one CHF hospitalization
during the prior year). Two studies showing a positive impact of CM on readmission used
clinical parameters (e.g., uncontrolled blood pressure) to select high-risk patients,’®” ** while the
other study, which found an impact on self-care but not on readmission, used mainly social and
behavioral factors (e.g., knowledge deficits, potential for lack of adherence, living alone).™*°

Baseline hospitalization rates (those observed in control groups) can also be considered a
proxy measure of risk within the sampled populations across studies. We calculated control-
group hospitalization rates for each study reporting them and adjusted rates for the duration of
followup. Three studies demonstrating a reduction in hospitalization rates with CM**"- 111112 haq
relatively high baseline rates of hospitalization (1.74 to 2.69 per person per year), while three
negative studies'® 1% 13 had relatively low rates (0.74 to 0.99 per person per year). A study with
an intermediate baseline hospitalization rate (1.47 per person per year) showed no reduction in
hospitalizations with CM but improvements in self-care and patient satisfaction.™*® These
findings suggested a pattern of higher success with CM in populations at higher risk of
hospitalization. One study did not fit this pattern. In that study,'® CM successfully reduced
hospitalization rates in a population with a relatively low baseline rate (0.89 per person per year).
This study also differed from others in that patients were not hospitalized at the time of
recruitment.'®

There was no clearly discernible pattern in study outcomes based on whether the study
sample included only patients with systolic heart failure or patients with either systolic or
diastolic dysfunction. Likewise, functional status, as measured by New York Heart Association
class did not appear to be associated with the impact of CM. The studies with the most class 111
and IV patients included one positive’® and one negative study.'*®

Few studies specifically targeted vulnerable patient populations. One included predominantly
ethnic minority patients with relatively poor functional status in a low-income, urban
neighborhood (Harlem, New York City) and found improvements in both QOL and
hospitalization.’® Another study, however, enrolled Spanish-speaking patients in Southern
California, also with poor functional status, and found no improvement with CM.** The authors
of this latter study used a CM intervention that was essentially identical to one they used in an
earlier study, in which they enrolled predominantly English-speaking patients and found
significant reductions in hospitalization rates and cost with CM.**? Linguistic and cultural factors
may explain the difference in success in these two interventions. However, the populations in
these two studies also differed in other ways, including more class IV heart failure patients in the
unsuccessful study.
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In two studies which found CM not to be superior to usual care for any outcome measure, the
authors reported that the baseline quality of CHF care may have been sufficiently high such that
there was minimal room for the CM intervention to improve quality of care and thereby result in
better outcomes.'® 1% These studies were conducted in a large HMO (Kaiser Permanente) with
a strong quality improvement focus'®® and in a group of cardiology practices.®® While it is
possible that these settings may have resulted in control groups that received higher quality care
than in other studies, we did not observe higher rates of appropriate pharmacotherapy in the
control groups of those two studies, compared with other studies that reported superior outcomes
with CM.

Overall, there were no consistent trends when examining patient subgroups in this set of
studies. We concluded that patient characteristics do not appear to mediate the effects of CM for
patients with CHF.

Effectiveness of Case Management by Intervention Characteristics

No studies included head-to-head comparisons of different models of CM. One study
compared an intensive CM program with a more basic and less intensive disease management
intervention.'® Neither the CM nor the less intensive intervention was superior to the control
group on any outcomes.

There were few discernible patterns in terms of intervention characteristics that predict
successful CM interventions (Table 8). Interventions that were longer in duration did not produce
more positive results, nor did the use of home visits, as opposed to telephone care alone or the
amount of contact time. Only one study reported CM caseloads.**® In most studies, CM functions
were heavily weighted towards clinical activities, as opposed to coordinating functions; the
specific CM functions employed did not track with intervention success, though few studies
described CM functions with enough specificity to allow clear delineations in the nature and
intensity of those functions. The ability of nurses to adjust medications was present in only two
studies, one with negative and one with positive results. %% 7

The degree to which the care delivered by case managers was integrated with patients’ usual
care providers (usually primary care physicians or cardiologists) was not well described in most
studies. Interventions that appeared to include higher levels of integration with usual care
providers did not clearly produce better results than others. One study, however, reported
significantly lower hospitalization rates among patients whose usual care providers were in the
local vicinity where the case manager worked and with whom he or she had closer contact.**® No
such improvement in hospitalization rates was observed among patients with nonlocal providers.

The presence of physician supervision of case managers was not clearly associated with
better outcomes. Two studies, however, that embedded case managers within teams that included
other health professionals (e.g., cardiologist, social worker, dietitian) demonstrated better
outcomes across multiple domains in the intervention compared with control group.**”
Preintervention training for nurse CMs and care protocols to guide clinical management were not
more prevalent in successful compared with unsuccessful CM interventions.
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Population: Patients With Diabetes Mellitus

Diabetes mellitus (DM) is a significant health problem, currently estimated to affect 26
million Americans and approximately 27 percent of adults over age 65.'*" The prevalence of
diabetes continues to rise, as do the associated increased risks of cardiovascular disease, end
stage renal disease, neuropathy, and retinopathy. Considerable health care resources have been
devoted to seeking mechanisms to optimize care as a strategy to diminish the morbidity and
mortality associated with this chronic health condition. Diabetes is especially complex in that its
management requires avid and persistent participation from both providers and patients. Desired
patient behaviors often are complex, with permanent alterations of habits (diet and exercise) and
complex medication regimens. The ability of case managers to work with patients to improve
education and individual goal setting may positively impact patients’ understanding of their
diabetes and their self-directed care activities. Case manager involvement may also aid providers
via improved tracking and implementation of systems to monitor glucose control and to obtain
routine tests that screen for disease complications. Although the overall functional status of many
patients with diabetes is relatively good, the rationale for CM is that they need assistance and
training to improve both self-management skills and the overall coordination of their health care.

Description of Studies

We identified 12 studies in total, nine clinical trials and three observational studies, of adults
with diabetes (see Appendix I, Evidence Table 9 and 10). Of the clinical trials, two were rated
good,™® *%six were rated fair,"***** and one was rated poor™*® (see Appendix G). The study by
Brown and colleagues was listed as poor quality due to unevenness of characteristics between
groups at baseline as well as no reporting of withdrawals, attrition, or crossover between groups.
Due to the poor quality of this study, its data will not be further included in this discussion and it
is not incorporated in the tables within this chapter. All eight included trials were conducted in
the United States and published between 2002 and 2009. Sample sizes of included trials ranged
from 147 to 1,665 participants (total N = 3,776); notably, the majority of these studies were
relatively small, with five of the eight having fewer than 400 participants, '8 120123 125-127, 136
the three observational studies, two were rated fair™" **® and one was rated good.*** **° All three
observational studies utilized a retrospective cohort design, were conducted in the United States,
included a total patient population of greater than 1,000 (range 1,076 to 5,925), and were
published between 2005 and 2009. Study duration ranged from 12 months to 5 years. Only one
study examined outcomes at 5 years,*® however, and 10 of the 11 included studies limited their
followup or retrospective analysis to 2 years or less.

The populations examined by the 11 included studies varied significantly. The mean age of
participants ranged from 48 to 71. There was notable heterogeneity in racial/ethnic backgrounds,
as some trials limited their patient populations to African Americans,*** % American
Indians/Alaskan Natives,**"** or Latinos.'?® Five trials examined only individuals with type Il
diabetes, 8 120 121,123,124, 126,127,136 Tha trja|s also exhibited different levels of complexity
defined by differences in disease severity (measured as mean hemoglobin Alc [HgAlc] and
duration of DM). 8 120,122, 125-127. 136 by | ation complexity also varied between studies due to
different degrees of socioeconomic disparity in that five of the eight trials included populations
of lower socioeconomic status*?**#* 120130 and four studies documented a low educational level
in the majority of their included population.'? 121123124126 gna of the eight trials documented
that a large percentage utilized medical assistance programs or were uninsured.*?
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The intensity of the CM intervention was similar in seven of the 11 studies, in that face-to-
face interaction was the primary mode of CM delivery supplemented with telephone contact™®
120, 122, 125-127, 136, 138, 139 500 Table 10). One study, rated good quality, included two face-to-face
visits but relied primarily on telephone contact for most of the CM intervention.™
Unfortunately, very few trials reported adherence to the CM intervention or the number of case
manager interactions/visits achieved, making true intervention intensity difficult to assess. Case
managers for the included studies were primarily nurses, although some were registered
dietitians™® 126 12 13¢ or social workers.**® The comparator group for each study was defined as
usual care, which uniformly referred to care by a patient’s primary care or usual care provider.
Targeted outcomes in the included studies included patient health, patient satisfaction, quality of
care, and resource utilization (see Tables 11 and 12). Patient health outcomes included hard
endpoints (i.e., mortality and QOL) as well as a number of intermediate measures such as
HgAlc, cholesterol management, blood pressure control, and weight/body mass index (BMI)
among others. Quality of care measures included eye and foot examinations, medication
adherence, and glucose self-monitoring. Resource utilization measures included ED utilization,
hospitalizations, primary care utilization, and a cost analysis. The timing of the CM intervention
was mentioned by only one trial, which limited their population to individuals with a new
diagnosis of type 11 diabetes (within 6 months of enrollment).'?° The settings for the CM
intervention was conducted in an outpatient clinic setting in eight of the eleven studies,*!® 12 121
123, 124,126,127, 136,138, 139\ hjle the setting in the remaining three studies was unclear.
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Table 10. Characteristics of case management interventions for patients with diabetes (randomized trials)

Role of

Author . Mode(s) of Main CM Contacts Case- Usual Supervision . . Pre- . Use of
Year Duration . by Profession | intervention Protocols
- Contact Functions (Average) load Care . g ;
Quality Provider Physician Training or Scripts
Babamoto 12 months Assessment 53
20092 recruitment, | FTF visits Develop NR patients | Integrated | NR RN NR Yes
. 6 months and phone treatment plan (protocol)
Fair per CM
followup Resource referral
California Medi-
giﬂt;; );Fe)z étu dy Identified barriers Yes
Group 36 months g:g ;)’;Et:e t'?ee;’fn'qoepm oan | MR NR Integrated | Yes RNorRD | NR ggtocc"
2004 - .
Pettitt 20052’ Education algorithm)
Fair
Garym grilr?)ﬁ:ﬁent FTF visits Educate
2003 ’ . Resource referral | NR NR Integrated | Yes RN NR NR
- 2 years with phone
Fair followup Feedback to MDs
Gary 2009 20 months Assessment
Gary 2004*%; enrollment, - Develop
Gary 2005%%*: 30 months FTF visits treatment plan NR 269 Integrated | NR RN 6 weeks NR
Fair followup Titrate insulin
Set goals for
lifestyle
modification
Improve home Median 15 Yes
Ishani - glucose and attempted (algorithm to
2011%° 12 months z:g V;]sc')t:e blood pressure NR i’:?é rated | NR RN NR guide
Good P monitoring Median 10 9 medication
Improve blood successful changes)
pressure,
glucose, and LDL
lipid control
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Table 10. Characteristics of case mana

gement interventions for patients with diabetes (randomized trials) (continued)

Author . Role of Supervision Pre- Use of
. Mode(s) of Main CM Contacts Case- Usual . . .
Year Duration . by Profession | intervention Protocols
. Contact Functions (Average) load Care . g :
Quality . Physician Training or Scripts
Provider
o Monitor home
Krein125 FTF visits glucose and BP Goal of 2-day Yes
ZOQ4 18 months and phone | e Remmqlers about 3lyear 120 NR NR NP training (algorithm)
Fair as needed screening tests
o Med adjustment
128
2222 3882129 o Monitoring blood
Shea 2009**° 2 years . %Igﬁ?‘:rew?tr;]d BPs
Palmas 2010 | initially; 5 Exclusively ) .
Trief 2006132 years phone %neddoggnuosli)ngqjye/ r|]ft NR 200 Integrated | Yes Unclear NR NR
Trief 2007 | overall )
Izquierdo’®* felt needed
Fair o Resource referral
Review labs
Wolf 2004 * .
Wolf 2007 12 months F;F and | e Establish and NR 72 NR Yes RD NR NR
Good phone adjust goal
e Education

BP = blood pressure; CM = case management; FTF = face-to-face; MD = medical doctor; NP = nurse practitioner; NR = not reported; PS = psychosocial; RD = registered dietitian;
RN = registered nurse; SW = social worker
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Key Points Related to Patients With Diabetes

e CM does not reduce mortality among adults with diabetes (strength of evidence: low).
(See Appendix H. Strength of Evidence.)

e CM improves glucose control among adults with diabetes (strength of evidence: low).

e CM does not improve lipid management or weight/BMI in patients with diabetes
(strength of evidence: moderate).

e CM does not reduce hospitalization rates among adults with diabetes (strength of
evidence: low).

Detailed Analysis: Effectiveness of Case Management by Outcome

Patient-Centered Outcomes

Mortality

One study, a clinical trial rated as fair quality, examined 5-year mortality in adults with
diabetes who were exposed to a CM intervention.*®® This study did not find a mortality benefit
from this CM intervention after 5 years (hazard ratio for mortality 1.01, 95% confidence interval
[CI] 0.82 to 1.24).

Quality of Life

Two clinical trials examined differences in QOL among adults exposed to CM.*# % These
trials utilized similar CM intervention techniques but found discordant results (one positive study
in favor of CM and one negative study).™® % The positive study observed differences in seven
of nine examined categories in a standard scale commonly used to assess QOL.™® There is
insufficient evidence to draw a conclusion about the effect of CM on QOL among people with
diabetes.

Changes in Hemoglobin Alc

All of the eight included clinical trials examined differences in glucose control over time,
measured by HgAlc, and the majority identified no difference in this intermediate outcome with
CM intervention (see Table 11). 18 119:122.123,125,126, 129,130, 136 Ta jnteryvention setting and
duration were similar in six of these trials (see Table 11). One good-quality trial**® found
statistically significant improvement in HgA1c to less than 8 percent in the CM group compared
with usual care. Two fair quality trials'?® *****° found statistically significant declines in HgAlc
in the CM groups compared with usual care. One trial, also rated as fair quality, provided
information on within-group change in HgAlc over time and identified a possible benefit of CM
for HgAlc improvement by this metric. Four trials, three fair quality and one good quality, found
no significant difference between CM and usual care groups.''® 122123125 Three observational
studies also examined changes in HgAlc between CM and control groups. Two of these three
studies, one rated good quality and one rated fair quality, found improvement in HgAlc among
individuals exposed to CM while the third study found no significant difference between
groups.’¥"™* Taken together, this evidence suggests that CM intervention improves glucose
control in patients with diabetes, but there is marked heterogeneity of results for this outcome.
The strength of evidence for the conclusion of a positive effect on glucose control is low.
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Additional Intermediate Health Outcomes

Seven clinical trials and one observational study examined a cholesterol-related outcome—
change in total cholesterol, triglyceride levels, low-density lipoprotein (LDL) cholesterol, or
high-density lipoprotein (HDL) cholesterol*8 119 122,123, 125,126, 129,130,139 (gaa Taple 12). Of
these, the vast majority identified no benefit of CM for improving measures of cholesterol
control. Limited improvement was identified in two studies*?* *2* *° with regards to two specific
measures (LDL and triglyceride levels). The most commonly measured outcome was LDL level,
and only one trial*?® ** showed a benefit of CM for improving this outcome. Because of the
consistently negative findings in the other studies, we concluded that there is moderate evidence
that CM does not improve lipid measures, when compared with usual care.

Changes in blood pressure were predominantly examined as changes in systolic blood
pressure (SBP) and diastolic blood pressure (DBP) (see table 12). The one exception is the trial
by Ishani and colleagues, which examined both components of blood pressure together with goal
to reach less than 130/80 mmHg; this trial found a significant improvement in blood pressure in
CM compared with usual care (p=0.047). One fair quality study also identified benefit of CM for
hypertension control.*?*% Five trials (all fair quality) examined changes in SBP and DBP and
the majority (four of the five) identified no benefit or excess harm of CM for SBP
management.'?% 123:125.126 1 tota]  three of the seven studies which examined blood pressure
control identified a benefit of CM including one good-quality study, compared with four studies
(all fair quality) which did not. Because of the inconsistency of these results, the evidence is
insufficient to discern whether CM leads to improved control of hypertension in people with
diabetes.

Four trials examined changes in BMI and none of these identified a benefit of CM*2 122 123).
(see Table 12). Two trials, one good quality**® and one fair quality,** examined change in
weight and describe discordant results. In total, five trials found no benefit in BMI/weight
adjustment with CM intervention, while one did find a benefit.

126

Patient Satisfaction

Krein et al. assessed “general satisfaction” of individuals who received CM compared with
usual cartizagnd found significantly greater satisfaction among patients in the CM group
(p=0.04).

Quality of Care Outcomes

Quality of care was examined via process measure outcomes. Process measure outcomes
include those tests or examinations that are recommended to help curb disease severity or to
follow/manage other disease manifestations. In the case of diabetes, this ranged from screening
examinations for diabetes-related illness (i.e., neuropathy, nephropathy, or retinopathy) to
prescription of appropriate medication regimens such as aspirin and angiotensin converting
enzyme inhibitor use. The majority of the available quality of care outcomes were examined by a
single study. Two studies (one trial and one observational study), both rated as fair, examined the
frequency of patient receipt of recommended dilated eye examinations among adults with
diabetes but identified discordant results.*? **® While the trial was negative (no significant
improvement in CM group),*? the observational study found improved regularity of eye
examinations in the CM intervention group.**® Similarly, these same studies examined patterns
of medication use and again the trial was negative and the observational study was positive
(observed significantly more aspirin use in the CM arm).
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Resource Utilization Outcomes

Resource utilization outcomes can include analysis of trends or frequency with which the
examined population utilized the health care system. In the case of diabetes, CM might be
expected to improve hospitalization rates, both via influence on glucose control (e.g.,
hypoglycemia, hyperglycemia) and via improvement in diabetes-related complications such as
cardiovascular disease and peripheral neuropathy. CM could similarly influence ED visits,
primary care provider appointments, and overall costs of health care. Four studies examined
resource utilization outcomes, 1 120121125

Two trials,*?® ** both rated as fair quality, examined differences in rates of ED utilization
and had opposing findings. One identified fewer ED visits in the CM intervention group,
whereas the other found no significant difference in ED visits between groups. These two studies
varied significantly by CM intervention strategy and patient populations (see Table 10).'%* 2

Two trials™®* *° examined rates of hospitalizations. Despite some design differences between
studies (see Table 11), results of these two studies for this outcome were both negative (no
significant benefit of CM in decreasing rates of hospitalization). This conclusion was rated as
having low strength of evidence, due to the small number of studies.
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Table 11. Characteristics and outcomes of studies of case management for patients with diabetes (randomized trials)

Resource Quality of care
Author . . . Sample Health . Utilization (Eye Exa);ninations/
Yea_r Patient Population Setting Size Outcome: (Hospitalizations/ Medication

Quality Lower HgAlc ED Visits) Adherence)
Babamoto . . . 1 (statistical L
2009120 Age 18+, inner-city Latinos Primary care clinic 318 analysis not 1 ED visits T Medication
Fair with incident DM-II rovided adherence

p )
Gary . . .
20032 ﬁge 85-75, inner-city African- Outpatient clinic 186 = NR NR
Fair mericans with DM-I|
Gary 20095
ggz 3883124 ﬁ?neeﬁggn;nvr:/ﬁ;cg{ﬂﬁ rican- Primary care clinic 542 = 1 Hospitalizations NR
Fair
Ishani
2011%° Veterans with diabetes NR 431 t NR NR
Good
Krein Age 18+; prgsqriptiqn for oral
2004 hypoglycemic, insulin, or NR 209 = = Hospitalizations = Eye exams
Fair glgcosg monitoring in year
prior with HgAlc >7.5%

California Medi-Cal
Type 2 Diabetes
gé%%zgroup ﬁgillc?:;’vg&DM” with Primary care clinic 317 T NR NR
Pettit 2005"*
Fair
Shea 2002™®
Shea 2006'*°
Shea 2009**°
Palmas 2010™*! Age 55+, on Medicare, with lephone bank +
Trief 20062 DM, living in underserved |2 remote telephone ban 1,417 NR NR
Trief 2007 area ocations
133
Izquierdo®®
Fair
Wolf 2004
Wolf 2007*% Age 20+,DM-II, BMI 227 Outpatient clinic 147 = = ED visits NR
Good

BMI = body mass index; DM = diabetes mellitus; ED = emergency department; HgAlc = glycated hemoglobin; NR = not reported

Note: 1t Better with case management; = No difference; $Worse with case management.
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Table 12. Intermediate health outcomes among trials of case management for diabetes mellitus®

Author
Year Lipidsb Blood Pressure” Body Mass Index® Weight/Waistb
Quality
Babamoto
2009 NR NR BMI: = NR
Fair
Gary 2003 LDL: DBP: 1 (P>0.05) .
Fair Triglycerides: 1 SBP: { BMI: NR
123 LDL: = .
g;rry 2009 HDL: = ggﬁ; = BMI: = NR
TC: = T
Ishani
2011 LDL: = (p=0.017) BP: 1 (p=0.047) NR NR
Good
Krein L
2004 LDL: = SBP'_ - NR NR
. DBP: =
Fair
California Medi-Cal LDL: =
Type 2 Diabetes HDL- = SBP: =
Study Group o . BMI: = Weight: =
126 TC: = DBP: =
2004 Triglycerides: =
Fair gl T
Shea 2006™;
130' . SBP: T (p=0.024)
ggiera 2009 LDL: 1 (p<0.05) DBP- 1 (p<0.001) NR NR
LDL: =
\2/\6?)'2118 HDL: = NR NR Weight: 1 (p<0.001)
TC: = Waist: 1 (p<0.001)
Good . ace —
Triglycerides: =

BMI = body mass index; DBP = diastolic blood pressure; HDL = high-density lipoprotein cholesterol;
LDL = low-density lipoprotein cholesterol; NR = not reported; SBP = systolic blood pressure; TC = total cholesterol
®This table reports those health outcomes that were examined by two or more trials.

b= No difference between CM and usual care; 1CM superior to usual care; +CM inferior to usual care.

Effectiveness of Case Management by Patient Characteristics

Several studies examined specific patient subgroups of people with diabetes. By far the most
common subpopulation examined was that of patients with type Il diabetes (examined by 5 of 10
studies). '8 140-124.126.136 A fjve of these studies (four rated as fair and one rated as poor quality)
examined HgAlc and BMI as outcomes. The results of these five studies, however, did not
differ from the three studies that did not examine this patient subgroup.

Two trials limited their patient populations to urban, inner-city patient populations,

120, 122 and

two trials examined CM among African-American adults with diabetes.?>#* All three of these
studies were rated as fair quality, and all examined BMI as an outcome. CM was not associated
with improved BMI in any of these studies. The two clinical trials of African-American adults

with diabetes

122-124

also did not find an effect of CM on other physiologic outcomes (e.g.,

HgAlc, SBP, and HDL cholesterol). Two observational studies limited their populations to
American Indians/Alaskan Natives with diabetes.*" ** These studies both examined change in
HgAZlc but had discordant results. Wilson et al.™*® observed significant improvement in HgA1c
among individuals who received the CM intervention, while Curtis et al. did not. Two other
patient populations (Latinos and adults living in under-served areas) were each examined by only
one study.*?® 128130 Qverall, there was minimal evidence suggesting that CM is more effective

for improving outcomes for diabetes in any subpopulation.
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Effectiveness of Case Management by Intervention Characteristics

Only one observational study evaluated different CM strategies head-to-head."*’ This study
included three intervention arms which differed in intensity: usual care by primary care provider
alone (least intensive), primary care provider and nurse case manager combined intervention
(intermediate intensity), and primary care provider and nurse case manager intervention which
allowed case managers to alter medications (most intensive). Interpretation of results from this
study was challenging because of the distribution of patients among the study arms. Although the
total population for this study was large (n=2300), the vast majority (98 percent) of participants
were in either the least intensive (usual care) or intermediate intensity CM arm, with only 60
patients included in the high intensity CM group. Because of the small sample size in the high
intensity arm, the precision of the results is low. This study identified no benefit of CM for
HgAlc between arms but did observe a statistically significant increase in hypoglycemic events
in the most intensive arm (p=0.035). However, this is based upon a single hypoglycemic event in
the most intensive arm.

CM strategies employed by the included studies overall were quite variable (see Table 10).
There were no consistent similarities in CM strategies among trials with positive results. Only
one trial*®** reported results which consistently showed a benefit of CM in diabetes (to
improve HgAlc, LDL, and blood pressure). That trial, rated as fair quality, was the only trial to
utilize solely telephone interactions between case manager and participant. One other trial found
a significant improvement in HgA1c with CM utilized a strategy of both face-to-face and
telephone interactions by care managers. Of note, this trial only identified a positive result for
HgAlc improvement but did not find that CM improved other health outcomes.*?

Population: Patients With Cancer

The goals of CM for patients with cancer are generally to support and navigate patients
through intensive and complex treatment regimens (e.g., surgery, chemotherapy, and radiation);
to manage symptoms (e.g., pain, dyspnea, nausea, and fatigue) associated with cancer or its
treatment; to maintain patients’ physical, mental, and emotional well-being and independence in
the context of serious illness and often debilitating treatment; and to help patients, families, and
caregivers plan for and cope with the psychosocial and emotional burden imposed by the
diagnosis, treatment, and prognosis of cancer. Many CM activities in the setting of cancer care
overlap with other interventions such as hospice and palliative care services. What differentiates
CM is that comprehensive care coordination is usually the primary focus, while hospice and
palliative care interventions tend to focus primarily on symptom management.'*!

Description of Studies

We found six clinical trials of CM for patients with cancer (see Appendix I, Evidence Table
11). Of these, four were rated fair quality™ ****** and two poor quality**> '*® (see Appendix G).
Sample sizes of the included trials ranged from 203 to 335 patients (total N for all studies =
1,406). The earliest included study was published in 1989 and the most recent in 2006. No
observational studies were identified for this category of patients.

The populations in which CM interventions were tested varied substantially across studies.
Two studies evaluated CM for patients with breast cancer,*** ** two for patients with lung
cancer,*** 1% and two for patients with a variety of cancer types.*? Patients ranged in age from
21 to 85 years old, although the mean ages reported by the majority of the studies ranged from
55 to 72 years old. One study recruited only patients meeting criteria for being homebound.**®
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None of the other five studies explicitly targeted patients with functional limitations or specified
complex care needs beyond the vulnerability and complexity inherent in undergoing treatment
for and coping with cancer. Some studies were conducted in patient populations with high levels
of comorbidity*** or low socioeconomic status.**?

CM interventions across the six studies shared some common elements but varied in both
content and implementation (see Table 13). In all six studies, case managers performed a variety
of functions, including developing management plans; addressing the psychosocial and
emotional needs of patients and their families or caregivers; educating them about cancer and its
treatment; assessing, monitoring, and treating symptoms; and coordinating care and making
referrals. CM functions were deployed mainly through home visits, face-to-face encounters in a
clinic setting, and telephone calls. The duration of CM interventions, as implemented in each
trial, ranged from 3 months to 2 years. The intensity of CM also varied, from multifaceted and
comprehensive CM that included home visits, telephone calls, and accompanying the patient to
doctor visits**® to lighter interventions involving primarily telephone calls to evaluate and
coordinate simple care needs.'® In most cases, case managers were nurses with specialized
training in cancer care. Although protocols and care scripts were used in some interventions, case
managers had the flexibility to individualize care according to specific patient needs in all
studies.
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Table 13. Characteristics of case mana

gement interventions for patients with cancer (randomized trials)

A$thor Duration | Mode(s) of Main CM Contacts | Case- Role of Supervision . _ Pre- Use of
ear (Months) Contact Functions (Average) | load Usual Care by Profession | intervention | Protocols
Quality Provider Physician Training or Scripts
Engelhardt e Planning
200612 6 In-person | | bg support | 6 NR | NR NR RN, NP, or | ves Yes
. (clinic NR) o SW
Fair o Coordination
Goodwin
143 .
?gggings- Home : Eldauncnz;}gn RNSs with
Sandﬁgs 2003147 12 \g:étzéchnlc, « PS support 24 50-60 | Integrated NR 228;(56!\::06 Yes Yes
2005 e Coordination
Fair
e Planning 7
McCorkle Phone e Education (average Referred
1989 6 o o Clinical 34 NR patients to NR NR NR NR
home visits o :
Poor monitoring minutes program
e Coordination | per call)
* Edypaﬂon Assessed by
Moore Home ¢ Clinical CMs for Oncolo
200244 12 visits, monitoring 8 NR o NR 9y NR Yes
. complication APNs
Fair phone e PS support s
o Coordination
« Clinical (3a6vera . Clinical
Mor Phone monitoring 53 9 nurse
1995% 6 At « Education . 50 Integrated Yes specialists | Yes Yes
: clinic minutes ;
Fair e PS support per in lung
¢ Coordination contact) cancer
e Planning
Ritz Phone, ¢ Education 23 hours
2000 24 home visits, | ¢ Clinical . 50-60 | Integrated NR APNs NR NR
- o per patient
Poor clinic monitoring

Coordination

APN = advanced practice nurse; CM = case management; NP = nurse practitioner; NR = not reported; PS = psychosocial; RN = registered nurse; SW = social worker
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The comparator group in most CM trials was described as usual, standard, or conventional
medical care. In most studies, the nature of usual care was not explicitly described. One study of
patients undergoing lung cancer treatment in the United Kingdom described usual care as
outpatient visits in the post-treatment period and then at 2-3 month intervals.*** Another study of
patients with lung cancer compared CM both with a “standard” home care intervention carried
out by a multidisciplinary team (without a case manager) and with usual outpatient care.*®

Targeted outcomes in CM trials (see Table 14) included health outcomes such as QOL,
functional status, cancer-related symptoms, and survival;*® ***4® patient and caregiver
satisfaction with care;**?** receipt of specific treatments and services considered to represent
high-quality cancer care;**?* utilization of resources not considered to represent high-quality
care (e.g., hospitalization, ED visits);*® *1%° and the overall cost of care.*#* 144146

The timing of CM interventions varied across studies. In four studies, case managers
primarily supported and coordinated the care of patients undergoing treatment for cancer.'®*
144,146 ©M began before initial treatment in two studies'*® **° and after treatment in two
studies.'® ¥ The other two studies included trials that enrolled patients at different stages in the
course of their illness and focused more generally on addressing patients’ care needs related to
cancer.}% 1%

The settings for CM interventions included managed care organizations,*** 246 VAMCs,**?
community hospitals and clinics,*® *** home care organizations,*** '**> and cancer care centers.**
Five studies were conducted in the United States and one in the United Kingdom.**

43,

Key Points Related to Patients With Cancer

e CM is effective in improving selected cancer-related symptoms and functioning
(physical, psychosocial, and emotional) but not overall QOL or survival (strength of
evidence: low). (See Appendix H. Strength of Evidence.)

e CM improves patient satisfaction with care (strength of evidence: moderate).

e CM is effective in increasing the receipt of appropriate (i.e., guideline-recommended)
cancer treatment (strength of evidence: moderate).

e CM does not affect overall health care utilization or cost among cancer patients (strength
of evidence: low).

e Greater intervention intensity and duration, integration of CM with patients’ usual care
providers, and greater structuring of interventions through preintervention training and
care protocols enhance the effectiveness of CM (strength of evidence: low).

Detailed Analysis: Effectiveness of Case Management by Outcome

Patient-Centered Outcomes

Quality of Life/Health Outcomes

Overall QOL and survival were generally not improved by CM in any of the studies that
examined those outcomes.™® ** 1> CM was effective, however, in improving outcomes that were
directly targeted by the intervention. For instance, using an intervention intended to help women
recover after breast cancer surgery, Goodwin et al. found that CM was effective in restoring
normal ipsilateral arm function compared with usual care (93 vs. 84 percent).!*®

Similarly, two studies in which case managers provided symptom management and
psychosocial support for patients with lung cancer demonstrated improvements in symptoms and
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psychosocial or emotional functioning.*** ** However, in one of these studies, significant
improvements were found in only three of 36 prespecified outcome measures,*** raising the
possibility that the improvements resulted by chance rather than as a result of CM. Another study
found no differences in symptoms or functional outcomes with CM.*® In one study, patients
receiving CM had declining perceived health status over the course of the study, while control
patients’ perceived health status steadily improved,'* even in the presence of greater symptom
distress and worse functioning. This seemingly contradictory finding may have indicated, as
suggested by the authors, that education and monitoring by case managers instilled more realistic
evaluations of health status among homebound patients with lung cancer.'* Due to the
inconsistent findings and changes that were sometimes of small magnitude, the strength of
evidence for the effect of CM on these outcomes was rated as low.

Patient Satisfaction

Of four studies that analyzed various aspects of patient experience with the care they
received,*® 1421% three found CM to be superior to usual care. Two studies found that CM
increased patients’ (and caregivers’) satisfaction with care.***'** Another CM intervention
improved breast cancer patients’ sense of having a choice in their treatment.*** The fourth study
showed no difference in perceived unmet needs'® among patients receiving CM compared with
controls. A study examining the effect of CM on patients who had died found that CM increased
the proportion of cancer patients dying at home rather than in an institution.*** Whether or not
home deaths reflected patients’ and families’ preferences was not reported in this study. Due to
the consistency of findings across three of these studies, the effect of CM on patient satisfaction
was rated as having moderate strength.

Quality of Care Outcomes

Three studies examined the effect of CM on the use of health care services considered to
represent high-quality care.****** All three found that CM improved the use of recommended
services. An intervention specifically targeting the use of advanced directives succeeded in
increasing the number of completed advanced directives.** Other studies demonstrated
increased use of use of breast-conserving surgery (with lymph node dissection and radiation
treatment) for women with early-stage breast cancer'*® and the early use of radiation as
adjunctive therapy for lung cancer.*** The strength of evidence for this outcome was rated as
moderate because of the consistent findings across the studies.

Resource Utilization Outcomes

Five studies examined the impact of CM on resource utilization (including hospitalizations,
ED visits, medical visits, and testing) and overall cost of care®® #2414 and found no reduction
in overall cost of care. One study found that CM reduced the number of radiographic studies
patients underwent but did not affect referrals, hospitalization rates, or the overall cost of care.***
Other studies similarly demonstrated no difference between CM and controls in utilization of
services.!® 142145146 |y general, the estimated cost of the CM interventions was small. Thus, the
cost of implementing CM had a minimal impact on the overall cost of care, which was driven
mainly by the cost of hospitalizations. We rated the overall strength of evidence for these
outcomes as low. Although there were consistently negative results across all the studies, the
sample sizes were not large and the studies may not have been sufficiently powered for these
outcomes.
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Table 14. Characteristics and outcomes of studies of case management for patients with cancer (randomized trials)

Author . . Resource
Year Cancer Patient Population Setting Sample Health Patlgnt Quality of Utilization,
. Type(s) Size Outcomes Experience Care
Quality Cost
Engelhardt Any patient with cancer, | 3 VAMCs, 2 MCOs, 1 Advanced
20062 Multiple® | or COPD or CHF with home care 275 NR 1t Satisfaction directive =
Fair recent hospitalizations organization (U.S.) completion
Goodwin
200314 12 ’ 1 Breas_t-
. . community . conserving
Jennings 147 | Breast Women 2 65 with newly hospitals, 2 public 335 T Arm function 1 Satisfaction surgery with | NR
Sanders 2003, diagnosed cancer hospital after surgery diati
200514 ospitals (U.S.) radiation
Fair therapy
1 Improved
McCorkle symptoms,
198945 Lung Homebound patients (Hlfg‘? care program | 4 4¢ functional status |\ NR -
Poor 4 Perceived
health
. 1 Improved
Moore . . Cancer hospital, 3 L
20024 Lung Patients completing outpatient cancer 203 symptoms, 1t Satisfaction T Radiation | T Fewer x-
. initial cancer treatment emotional therapy rays
Fair centers (U.K.) -
functioning
Mor 2 hospital-based
199518 Multiple Patients starting clinics, 8 private 257 _ _ NR _
Fair chemotherapy oncology practices
(U.S)
Ritz . 1 Less
2000146 Breast Women > 21 with newly | Integrated health 141 uncertainty NR NR _
diagnosed cancer care system (U.S.) -
Poor about illness

CHF = congestive heart failure; COPD = chronic obstructive pulmonary disease; MCO = managed care organization; NR = not reported; U.K. = United Kingdom;

U.S. = United States; VAMC=Veterans Affairs Medical Center
Note: 1t Better with case management; = No difference; $Worse with case management.
#Studies may have examined multiple outcomes within an outcome category.
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Effectiveness of Case Management by Patient Characteristics

CM is a high-intensity intervention that is most often deployed for patients with complex
care needs. While cancer and its treatment may in and of themselves create complex care needs,
it is possible that the utility of CM is greatest among high-risk or vulnerable patient subgroups.
In our review, only one study explicitly targeted a high-risk group (homebound patients with
lung cancer). This study did not show a stronger effect of CM than other studies.** Three studies
evaluated whether measures of vulnerability or level of care needs predicted the success of CM
within their study samples. In one study, patients were stratified into three groups based on a
statistical model of predicted unmet needs.*® This study found no differences in any outcomes for
any subgroups. Two other studies, however, both using CM for women undergoing treatment for
breast cancer, found that CM was primarily effective in women with lower levels of social
support, as indicated by being unmarried or living alone.*** % CM was most effective in this
population of women in terms of ensuring use of appropriate services'*® and improving QOL.*°
Overall, these subgroup analyses were limited and had inconsistent results. Thus, there was
insufficient evidence to draw conclusions about subgroups of patients with cancer.

Effectiveness of Case Management by Intervention Characteristics

No studies included head-to-head comparisons of different models of CM. One study
compared a specialized home care CM program for cancer patients with a standard home care
program delivered by a multidisciplinary team.**® In that study of homebound lung cancer
patients, both home care programs produced similar outcomes in terms of symptoms, functional
status, and hospitalization rates. However, the study was poor quality and did not clearly specify
the differences in activities and functions performed by the different home care models.

The CM interventions described in the included studies varied widely in their
implementation. We analyzed this variation in an attempt to discern the features of successful
compared with unsuccessful CM interventions. Heterogeneity in the outcome measures used
across studies precluded a quantitative analytic approach (e.g., meta-regression). Our findings
therefore derived from a qualitative synthesis of the six included studies.

Two studies reported on interventions that demonstrated significant improvements in
multiple outcomes, including health outcomes, patient experience, and quality and utilization of
care.*> 1% Another intervention was successful in achieving more focused improvements in
targeted outcomes, including patient satisfaction and advanced directive completion.*** There
were several features that, while not unique to these successful interventions, in the aggregate
appeared to distinguish them from others (Table 13). Specifically, the interventions reported by
Goodwin et al. and Moore et al. represented more intensive forms of CM, in that they included
more contacts and were sustained over a longer period of time than most others. They also
explicitly included integration between the case managers and the patients’ usual care providers.
Finally, those interventions, as well as the one reported by Engelhardt et al., appeared to be more
structured, as indicated by explicit descriptions of pre-intervention training for case managers
and the use of care protocols to guide CM activities.

Aside from CM intensity, integration with primary care, and structure, we found no
discernible pattern indicating that other aspects of CM—including modes of contact or principal
CM functions—influenced effectiveness. It should be noted, however, that the specificity with
which authors described the core functions performed by case managers was variable, which
limited our ability to evaluate whether specific core functions influenced CM effectiveness.
Likewise, no studies provided information on the average caseload of case managers at any
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given time, and only one explicitly reported the degree to which case managers received
supervision from a physician. Most case managers were nurses, and most had flexibility for
individualizing care plans, limiting our ability to comment on the value of these intervention
components. Overall, because of the limited number of studies, the strength of evidence for the
influence of intervention characteristics on patient outcomes (programs with higher intensity and
better integration being associated with better quality/satisfaction outcomes) was rated as low.

Population: Patients With Serious Chronic Infections

HIV and mycobacterium tuberculosis (TB) are serious infectious agents that, when
inadequately treated, can be fatal. Both require treatment with multiple drugs and for long
durations of time. For HIV, treatment must be continued indefinitely. Both are infectious, and
treatment can reduce the chance of transmitting the infection to others. Thus, effective treatment
of these infections is a clinical and public health priority. Treatment requires engagement by the
infected person and adherence to regimens that are complex and can be associated with
unpleasant side effects. Problems such as low health literacy, unstable living situations, and
substance abuse can be important barriers to carrying out treatment plans. For both of these
infections, a variety of public health programs have been tried to improve medication adherence
and thereby to enhance clinical outcomes.

Description of Studies

Studies of Case Management for People With HIV

We identified five randomized trials and six observational studies of CM programs for
people infected with HIV (see Appendix I, Evidence Tables 12 and 13). Of the five randomized
trials, two were rated fair quality™*® **° and three were rated poor'>*** (see Appendix G). Four of
the trials were conducted in the United States and one in Canada.*** The earliest included study
was published in 1992 and the most recent in 2007. Sample sizes ranged from 57 to 250
participants (total N = 736).

Of the six observational studies, one was rated good quality,”" two were rated fair, and
three were rated poor.*>"**® All six observational studies were conducted in the United States,
and the majority included a relatively small number of participants (sample sizes of 51, 78, 132,
280, 588, and 988). One study was published in 1991.2° The other five studies were published
between 2000 and 20009.

All 11 of these studies targeted low income populations except for one observational study
restricted to women."’ The majority of participants in each study were male (54 to 93 percent).
In three of the studies the majority (70 percent or more) of participants were Caucasian.*> 153 1%
In six studies, 49 to 90 percent of participants were African American or Latino. One study
evaluated CM services specific to American Indians, Alaska Natives, and Native Hawaiians.**®
The average age of study participants was 35-45 years. One study targeted homeless and
marginally housed individuals™* and three studies specifically included current intravenous drug
use or other substance abuse as study eligibility criteria.*® 1> 7

154 155, 156

Studies of Case Management for People With Tuberculosis

We identified two randomized trials (see Appendix I, Evidence Table 12), both of which
were rated fair quality (see Appendix G). One was conducted in the United States and published
in 2006 **! and one was conducted in Taiwan and published in 2007.%* Sample sizes,
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respectively, were 520 and 114 (three study arms). We also identified two observational studies
(see Appendix I, Evidence Table 13). One was rated good quality™®® and one was rated poor.*®*
Both studies utilized a retrospective cohort design and were of similar sample size (=343 and
n=369). One was conducted in the United States and published in 2002*°* and one was conducted
in Taiwan and published in 2006.%* One of the trials restricted enrollment to individuals with
latent tuberculosis infection.*® The other three studies examined programs serving patients with
active TB infection. The majority of participants in both U.S. studies were nonwhite and male; in
one of the U.S. studies, more than 30 percent were substance abusers and more than 40 percent
had concurrent infection with HIV; eligibility for the other U.S. study included spending the
previous night in a homeless shelter. Participants in the Taiwan studies were mostly male with a
mean age range of 53 to 68; socioeconomic status was not reported.

Approach to Case Management for Chronic Infections

CM interventions in all of the studies focused on linking individuals to needed services,
including medical, mental health, social, and drug treatment services (see Table 15). The
programs generally included counseling and education components. The TB programs tended to
have a greater emphasis on the coordination and monitoring of medications. In one of the HIV
programs,*>® the participants were housebound patients with AIDS, and the case managers had
caseloads of only 12 or less. Mode of case manager/client contact (reported in three studies) was
either strictly face-to-face or in combination with telephone contact. The disciplines of the case
managers were usually nurses or counselors. The length of the interventions was 6 months in all
of the TB studies and 6 to 12 months in the HIV studies.

While one of the trials was a head-to-head comparison of less intensive to more intensive
CM for TB treatment,'®* the rest of the studies used a usual care comparison group. The control
groups generally had access to all the same services as the intervention groups (community-
based services, or usual clinic or in-home care), but acquired them through self-direction or
without the assistance or involvement of a designated case manager.
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Table 15. Characteristics of case management interventions for patients with HIV/AIDS or tuberculosis (randomized trials)

Author . . Role of Supervisio Pre- Use of
Duration | Mode(s) of Main CM Contacts Usual . . .
Year . Caseload n by Profession | intervention | Protocols
- (Months) Contact Functions (Average) Care . L .
Quality - Physician Training or Scripts
Provider
Group 1: DOT
daily for 2
Hsieh e Education months; weekly
2008162 6 Clinic and e Coordination home visits for 6 NR Integrated Yes NR NR No
Fair home visits e Monitoring months; Group
2:monthly home
visit for 6
months
Husbands e Assessment Not
151
I%?)?)Z 6 NR ° fljerl)fr-)rgrztinagement NR NR integrated No NR Yes No
e Coordination
McCog/ e Assessment Not Sdsunggtrz
199212 12 Unclear e Education NR 30-35 . d No ial ! Yes No
Poor « Coordination integrate no social -
work training
. e Assessment Weekly phone,
N'Ckeilsg In-home e Planning monthly visit Integrated Nurs.esl
1996 30 care « Coordination while receiving NR Yes specialized NR No
Poor « Monitoring in-home care in HIV care
. e Education
Nyamathi ¢ Self-management Integrated Nurse
2006 6 In-person support 9 1-hour weekly | NR 9 Yes Yes No
Fair S
e Coordination
Para-
Sorensen Phone. in- ¢ Education professional
2003 12 erson * Self-management | 44 contacts per | . Not Yes s certified as | |, No
Fair Eontact support year integrated chemical
¢ Coordination dependency
counselors
Wohl
2006™° * Assessment “Trained
Sansom 6 In clinic * Self-management | 14 weekly NR Integrated NR case NR No
2008165 support contacts manager"
Fair e Coordination

BS = bachelor of science; CM = case management; DOT = directly observed therapy; NP = nurse practitioner; NR = not reported; RN = registered nurse; SW = social worker
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The patient-centered outcomes included in these studies (see Table 16) often were measures
of response to antibiotic treatment. All of the TB studies used measures of successful
suppression of the infection. Two of the HIV studies™® *** included viral load or CD4 count as
outcome measures. Other patient-centered outcomes included measures of mental health, QOL,
and risk behaviors. Quality of care outcomes included and medication adherence rates and
receipt of community services. Resource utilization measures included outpatient and ED
utilization, hospitalization rates, and overall program costs.

The settings for these CM programs included HIV/AIDS service organizations,
public health clinics,™ 2 public hospitals,*** 1°® 162 184 and homeless shelters.**® All of these

studies were conducted in large metropolitan areas.

151, 152, 159

Key Points Related to Patients With Serious Chronic Infections

e CM does not improve survival among patients with HIV infection (strength of evidence:
low). (See Appendix H. Strength of Evidence.)

e Short-term CM management programs that emphasize medication adherence improve
rates of successful treatment for TB in vulnerable populations (strength of evidence:
moderate).

e Evidence is insufficient to determine whether CM improves antiviral treatment of HIV
infection.

Detailed Analysis: Effectiveness of Case Management by Outcome

Patient-Centered Outcomes

Two clinical trials of HIV patients included survival as a primary outcome. A fair quality
trial*® reported 16 percent mortality at 18 months and a poor quality clinical trial of patients with
AIDS reported 50 percent mortality at 6 months.™ Neither study found a significant difference
in mortality between the CM and control groups.

Some clinical trials in HIV populations also measured psychological distress and
quality of well-being.*® Changes in these measures showed little difference between the CM and
control groups. One fair quality observational study™® found that CM counseling on mental
health issues had a positive relationship with client QOL, and one poor quality observational
study found improvement in self-reported QOL after CM program enrollment.*® Due to the
overall small changes found in these studies, this evidence was judged as insufficient to conclude
whether CM affects measures of QOL in these populations.

149, 151

Quality of Care Outcomes

The studies of populations with TB had CM programs in which the case manager emphasized
adherence to drug treatment regimens, and these programs generally found higher rates of
successful treatment with CM. The study with the best methodological quality was a good
quality interrupted-time-series evaluation.'®® Using a measure of achieving adequate treatment, a
successful outcome was achieved for 69 percent of patients during the time period in which
conventional directly observed therapy (DOT) was used. This rate increased from 81 percent to
86 percent in successive time periods in which CM was added to DOT. These rates stayed
consistent over four successive 6-month time periods, suggesting that this finding was not due to
a time trend unrelated to the use of CM. Higher rates of treatment completion with CM were also
observed in two fair quality clinical trials of patients with TB.*** 1% A poor quality observational
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study compared a population of TB patients receiving CM with a population in a different health
system. Treatment success was 87 percent in the CM group and 73 percent in the comparison
group.'®*Due to the consistently positive findings in these studies, we concluded that the overall
strength of evidence is moderate that CM programs emphasizing medication adherence improve
rates of successful treatment of TB.

In a fair quality clinical trial, HIV patients were randomized to CM, directly observed
antiretroviral administration, or usual care.* Viral load dropped in all three groups, without
significant differences among the programs. The CM used in this trial was of moderately high
intensity (weekly contacts by case manager) and was not found to bring significant improvement
in self-reported medication adherence.™ In a good quality cohort study, the quantity of CM was
used as a predictor variable in a multivariate analysis.** The quantity of CM had a moderate
association with rise in the CD4 count but was not associated with drops in viral load. Due to the
small number of studies, the evidence is insufficient to conclude whether CM has an effect on
the quality of treatment for HIV.

Other quality measures have included (for HIV patients) behaviors associated with viral
transmission. CM has not been demonstrated to improve viral transmission behaviors.* 1>

Resource Utilization Outcomes

Because the studies in this clinical category often include vulnerable and underserved
populations, the CM programs focus on facilitating and increasing provider visits. However, CM
generally had little effect on the rate of clinic visits. While CM was associated with increased
clinic visits in a poor quality observational study of HIV patients,™’ the visit rates were not
significantly changed in a fair quality clinical trial**® **® and a good quality observational
study.”* In a fair quality clinical trial of an HIV population, hospitalization rates were lower in
the CM group than in the usual care group, but ED visits were not significantly different.*®
However, in a good quality observational study, receiving CM was not associated with either ED
or inpatient utilization.”* The study finding a reduction of hospitalizations also found lower
overall health care costs in the CM group.*® A poor quality clinical trial>* also found lower (but
not significant) overall costs in the CM group. Due to the small number of studies and
inconsistent findings, the evidence about the effect of CM on measures of utilization was judged
to be insufficient in these populations.
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Table 16. Characteristics and outcomes of studies of case management for patients with HIV/AIDS or tuberculosis (randomized trials)

Author Patient Sample Quality of Resource
Year lati Disease Setting np Health Outcomes Patient Experience y ilizati
Quality Population Size Care Utilization, Cost
Individuals 1 Sputum 1 Adherence
Hsieh 2008 with TB Hospital-to- conversion, chest to medication
. h . B . 96 . NR NR
Fair infection community X-ray improvement, and. treatment
(Taiwan) treatment success completion
= QOL, physical and mental
HIV+ health, social functioning, risk-
Husblaspds recei\'/ing behavior = Direct cost
2007 services from | HIV/AIDS AIDS,Ser.V'Ce 79 NR Subgroup analyses: very NR health and social
Poor . organization depressed .
AIDS service . services
> 1 Physical and mental health,
organization ; oo ;
social functioning, lower risk
behaviors
McCog/ Low income, County public
19922 HIV+, IV drug | HIV+ health AIDS | 140 NR NR NR NR
Poor users program
Nickel AIDS patients Home health
1996 referred to AIDS 57 NR = QOL NR NR
care
Poor home care
Nyamathi Homeless, Latent Health care 1 Adherence
2006° with latent TB | 12 clinic serving | 494 NR NR to treatment, NR
Fair infection low-income TB knowledge
Sorensen = Substance use, physical and
200314° HIV+, psychological status, quality of = Treatment
Fair substance HIV/AIDS | Hospital 160 NR living situation services
abusers received
1 Lower risk behaviors
Wor HIV-+, 1 Hospital days
2006 receiving care Public health = Viral load, CD4+ = Medication | = ED visits
165 | through public | HIV/AIDS - 194 cell, opportunistic NR
Sansom 2008 clinic . adherence
Fai health HIV Infection
air clinics 1 Net program

cost

CM = case management; IV = intravenous; ED = emergency department; NR = not reported; OP = outpatient; QOL = quality of life; TB = tuberculosis
Note: 1 Better with case management; = No difference; +Worse with case management.
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Effectiveness of Case Management by Patient Characteristics

Because all of the studies in this clinical category had relatively small sample sizes, there
were few subgroup analyses. The influence of CM on patient outcomes applies only to the
limited populations that were studied. As previously stated, this group of studies included mostly
underserved and impoverished populations.

Effectiveness of Case Management by Intervention Characteristics

One fair quality clinical trial for TB patients had a head-to-head comparison of two levels of
intensity of CM (weekly home visits vs. monthly home visits).'°® The sample size was small (32
participants per study arm). The measure of treatment success was significantly higher in the
group that received weekly visits. A good quality observational study of HIV patients*>*
measured intensity of CM by frequency of contact with case managers. However, the highest-
frequency category could still be less often than monthly. The intensity of CM was evaluated for
a large number of possible outcomes. The only outcome that showed a positive association with
CM intensity was improvement in CD4 count. Due to the small number of studies and
inconsistent results, the evidence was judged to be insufficient for drawing conclusions about
variation by intervention characteristics.

Population: Patients With Other Medical Problems

CM can be adapted to a wide variety of community settings and clinical problems. While the
clinical categories described earlier in this report captured most of the studies of CM, there were
15 additional studies that do not fall into those categories, nine trials?® %77 and six
observational studies.'"®®® These additional studies related to three care coordination themes.
The first is coordinating services for low income individuals who often have serious problems
with access to clinical services. The second theme is patient education and coordination of
services following hospital discharge for acutely disabling medical conditions (stroke and renal
failure requiring dialysis). The third theme is case management that focuses on self-care for
patients with obstructive lung disease. In general, these studies had findings that were consistent
with the results described earlier in this report.

Description of Studies

Of the nine randomized trials of CM programs for clinical populations different from those
already described in this report (see Appendix I, Evidence Table 14), six were good quality,? 1°®
167, 168,169, 170, 172, 173, 177 e was fair quality,™’* and two were rated poor'"> *"® (see Appendix G).
Six were conducted in the United States,?* 106179175176 tyy 5 \were conducted in Canada,*’**""and
the remaining trial was conducted in Hong Kong.'"* These trials were published between 2002
and 2012. Of the observational studies (See Appendix I, Evidence Table 15) two were rated as
having fair quality methods,'*® ** and the other four were rated as poor quality.!’® 7 181183 gjx
of the studies (two trials'®® ** and four observational studies'”®*®") examined low income
populations, although the nature of the CM programs was quite variable across these studies.
Four clinical trials examined patients undergoing home peritoneal dialysis*™ or patients
undergoing rehabilitation after a stroke.*”>*"” Three clinical trials?®® "> *"2 and one observational
study'®*examined patients with chronic obstructive pulmonary disease (COPD), while one
observational study examined adults with bronchial asthma.*®?
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A good quality clinical trial evaluated a CM program for patients followed in primary care
clinics operated by a county health department in California.™®® '*” Patients were eligible for the
study if they had DM, coronary artery disease, peripheral vascular disease, cerebrovascular
disease, hypertension, or elevated cholesterol and/or triglyceride levels. Of the 419 participants,
mean age was 56 years, 65 percent were female, 63 percent were Hispanic, and 38 percent were
employed. Sixty-three percent had type 2 diabetes. In the intervention group, CM was performed
by a team consisting of a registered nurse and a dietician. The case managers used protocols that
focused on lifestyle modifications and the intervention lasted 15 months. The control group
received the usual model of primary care provided in the four participating clinics. The primary
outcome was a measure of risk factors for atherosclerosis (the Framingham risk score).

The second clinical trial that focused on a low income population examined homeless
patients who were recruited at the time of an acute hospitalization in the United States.'®® The
participants had a wide variety of chronic medical conditions. The intervention included CM for
up to 18 months, and the intervention group patients also were provided placement in stable
housing. The control group received no specific services following hospital discharge, but there
were other CM services available in the community. The outcomes were counts of
hospitalizations and ED visits. This study design makes it difficult to discern the unique effects
of CM, in that there was an important cointervention (placement in permanent housing) that was
not available to the control group.

The fair quality observational study examined a group of patients followed in a California
safety net clinic who had high rates of emergency department use or hospital stays over a one-
year period.’® A group who were assigned to case management services was compared with a
group who did not receive such services, but assignment to groups was not randomized or
otherwise controlled. The non-CM group had a significantly lower comorbidity score than the
CM group. The three poor quality observational studies were all conducted in the United States
and evaluated CM programs for low-income people.*’® 17 18 The first evaluated 492 uninsured
adults, 70 percent of whom were female (mean age 35 years).}”® CM was provided by a team
consisting of a registered nurse and social worker. There was no comparison group and the
primary outcome was ED visit rates (measured 6 months prior to starting CM and 6 months after
completing CM). Mean duration of CM was 179 days. The second observational study evaluated
159 patients who received services from a CM program designed for low-income patients with
epilepsy.'”® Mean age was 41 years, and 58 percent were male. Two-thirds were uninsured, 59
percent were unemployed, and none had yearly incomes greater than $5,000. Self-reported
estimates of seizure control and ED visits were assessed by a questionnaire administered after
completing the CM program. A third study using a pre-post design enrolled 53 patients who had
used the ED five times or more in 12 months.*®! Study subjects were assigned to a social worker
case manager who was responsible for providing and coordinating all needed services. Hospital
service utilization and cost and psychosocial outcomes, including homelessness and access to
care, were measured at 12 months.

A fair quality clinical trial conducted in Hong Kong evaluated a 6-week CM program for
patients who perform home peritoneal dialysis.*’* The 85 study participants were recruited
during an acute hospitalization. The outcome data were derived from patient questionnaires
administered at 6 and 12 weeks after hospital discharge.

One good quality and two poor-quality clinical trials evaluated CM programs for patients
who had recently undergone acute rehabilitation following a stroke. The good-quality trial was
performed in Canada among 190 people hospitalized for an acute stroke. They were randomized
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at hospital discharge to a short-term (6-week) CM program or to a comparison group that
received only instructions on how to make an appointment with a primary care provider.*’” The
case managers were nurses with geriatrics experience. The primary outcomes were physical
functioning and healthcare utilization. Another randomized trial evaluated utilization outcomes
of 28 stroke patients who were being discharged from an inpatient rehabilitation service in New
York.}® The case managers were social workers, and the program focused on ameliorating
barriers to ongoing rehabilitation. Control group patients received usual care without the services
of the social workers. The outcomes were measures of utilization over 3 months. The third trial
also enrolled patients (N=96) who were being discharged from an inpatient stroke unit.*”® The
case managers were advanced practice nurses. The CM focused on coordination between
neurology consultants and the primary care physicians. Patients in the control group did not
receive these coordination services. The outcome measures included functional status, QOL, and
measures of stroke-related quality of medical care (all measured at 3 months after hospital
discharge).

Three good quality clinical trials examined programs for patients with COPD. All three
programs emphasized training patients in self management, including self-administration of
medications (steroids and/or antibiotics) for acute exacerbations.”® *"* 12 One of the trials was
conducted in Canada.'’? The other two trials were conducted at Veteran Affairs (VA) medical
centers in the United States.”® *"° Study participants in each trial had severe COPD, with mean
values of the forced expiratory volume in one second (FEV1) ranging from 1.0 to 1.2 liters
across the trials. Outcomes measured in all the trials included mortality, number of hospital
admissions or time to first hospital admission, number of acute exacerbations, and other health
status and quality of life measures.

All three of these trials emphasized self-management of symptoms. In the Canadian tria
eight hour-long educational sessions were conducted weekly in the intervention participant’s
home for the first two months. The case manager (either a nurse or respiratory therapist) made
follow-up phone calls weekly during the 8-week educational period and then monthly for the
remainder of the 1 year study. In one of the VA studies,'” intervention group patients received a
single 1- to 1.5-hour educational session and monthly calls from a case manager. In the other VA
study,”® the educational program consisted of 4 weekly 90-minute sessions and followup phone
calls from the case manager once per month for 3 months and then every 3 months thereafter.

A poor quality observational study conducted in New Zealand evaluated 16 patients with
severe COPD (mean FEV1 0.64 liters) who were enrolled in a program in which a registered
nurse provided weekly telephone calls and monthly in-home visits. ® Hospitalization rates were
compared with a control group of 16 patients followed at a different hospital.

A fair quality observational study evaluated a case management program for adults with a
clinical diagnosis of bronchial asthma.*®? Nurses conducted case management by telephone.
Rates of unscheduled outpatient visits and hospitalizations over 24 months were compared with a
baseline period.

|’172

Key Points Related to Other Populations
e Evidence is insufficient to assess the effect of CM programs on mortality among patients
with severe COPD. (See Appendix H. Strength of Evidence.)
e CM programs that serve populations that have COPD or are homeless reduce ED visits
(strength of evidence: low).
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Detailed Analysis: Effectiveness of Case Management by Outcome

Patient-Centered Outcomes

In general the studies included in this category had short durations of followup. They also
included diverse populations and used a variety of outcome measures. Of the good quality
clinical trials, three (all in populations of patients with COPD) examined mortality rates. In two
studies, cumulative mortality was measured at one year after enrollment.’® "2 In both the
mortality rate was less than 12 percent and was slightly lower in the CM groups. The third trial
was stopped early because of a finding of a higher mortality rate in the CM arm of the trial.*®
With a mean follow-up of 250 days, mortality was 13 percent in the CM group and 5 percent in
the control group. When cause of death was assessed, mortality attributable to COPD was also
higher in the CM group. Due to the heterogeneity in mortality rates across these three trials, the
overall evidence is insufficient to conclude whether CM affects mortality in the population of
patients with severe COPD. These trials also included measures of symptom status and QOL, but
there generally were only small changes in these measures.

One trial conducted in a low-income population measured a variety of cardiac risk factors.**®
187 In this trial the mean Framingham risk score was one point lower in the intervention group at
15 months. The major contributor to the difference between groups was better achievement of
blood pressure goals in the intervention group. Because there no other similar studies, there is
insufficient evidence from this single study to conclude whether CM is effective for this clinical
goal.

Two of the three clinical trials of patients with recent strokes measured patient-centered
outcomes. "® " The good quality trial measured physical functioning and found no difference
between the CM and control groups at 6 months of follow-up.'”” The second study, which had
poor methodological quality, had a small sample size and used multiple outcome measures,
suggesting that some changes may have been due to chance. The study found small
improvelr7r61ents in QOL in the CM group but no differences in functional status or blood pressure
control.

Studies in two other clinical settings also found improvements in patient-centered outcomes
with CM. In the trial of CM for patients undergoing home peritoneal dialysis, patients in the CM
group had small improvements in several measures of functioning and satisfaction compared
with patients in the control group.’™ The observational study of patients with seizures found a
reduction in self-reported seizure rates.”® However, there was no comparison group in this study
and it is possible that part of this change was due to regression to the mean. Due to the small
number of studies, the evidence was judged insufficient to draw conclusions about the influence
of CM on physical functioning or seizure rates.

Resource Utilization Outcomes

Many of the studies in this category reported on utilization of health care services, with ED
visits being the most commonly measured type of utilization. Three of the good quality trials had
ED visits as a primary outcome.'®® %172 Compared with the usual care group, homeless CM
patients had, on average, about one fewer ED visit per year, but this group also received housing
assistance in addition to CM. In a trial of patients with COPD, the group receiving CM had half
as many ED visits over one year (0.21 visits/year in CM group vs. 0.42 visits/year in the
comparison group).}™® In another COPD trial ED visit rates were higher, but visits attributable to
exacerbations of pulmonary symptoms were significantly lower in the CM group.'* A good
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quality trial of CM following stroke found no difference between CM and control groups in ED
visit rates during the 6 weeks that patients received CM. However, in the following 6 months,
16percent of patients who had received CM and 23percent of control-group patients made ED
visits.}” Two fair quality observational studies compared ED utilization rates for patients who
received CM.**% 18 CM was associated with reductions in rates of ED use when compared with a
group of patients matched by race and age'®® and when compared with usage by the same
patients in a historical time period.*®? Four other studies that were rated as poor quality'’® /817
181 also found lower ED visit rates in patient groups who received CM. Due to the consistency of
findings across studies, it was concluded that there is a low strength of evidence that CM leads to
fewer ED visits in these populations.

Five good quality trials of CM examined hospitalization rates as a utilization outcome. Three
were studies of patients with COPD,?® *'% 172 one was a study of stroke patients, and one was a
study of CM for homeless people.*®® All three of the COPD trials found lower hospitalization
rates in the groups receiving CM, with this result being statistically significant in two.'® 2 In
the trial of CM conducted among homeless people, the hospitalization rates did not differ
significantly between the CM and control groups, but patients in the CM group had about three
fewer hospital days per year. However, this difference in length of hospital stays may be due to
the housing assistance provided as a cointervention to the CM group.*®® The trial of stroke
patients did not find a significant effect of CM on hospitalization rates.”” A poor quality
observational study of patients with COPD also found that a group receiving CM had shorter
lengths of stay but no difference from a comparison group in the hospitalization rates.’® Due to
the inconsistency of findings for hospitalization rates, the evidence was rated as insufficient for
this outcome.

Effectiveness of Case Management by Patient Characteristics

Although four of the studies in this category*®® %% 18179 addressed CM for low income
individuals, the populations were quite diverse, ranging from homeless people to patients who
were followed regularly in safety net clinics. The outcome measures in these studies were
diverse, and the only outcome that was measured in multiple studies was ED visits. This measure
improved in all the studies, so the utilization outcome did not appear to be influenced by any
particular patient characteristics. The other outcomes in these studies are different enough that it
is not possible to draw conclusions based on patient subgroups. The studies of CM for COPD did
not perform comparisons by sub-groups with differing severity of lung disease, although most
participants in these trials had severe disease.?® 1% 12

Effectiveness of Case Management by Intervention Characteristics
The studies in this category tended to examine CM programs that were tailored to the patient

populations (i.e., cardiac risk factor reduction, management of home dialysis, management of
respiratory symptoms, or coordination of care for the uninsured) and the outcomes were specific
to each type of program. The main difference that can be examined is length of CM. In the
studies of CM for COPD or for low income people,?® 166169, 170. 172,178,179 tha ©\ was continued
for 6 to 18 months. In the four other studies (of home dialysis*’* and stroke!”® *"®17") the CM
lasted 3 months or less. Nevertheless, there were no clear trends in outcomes based on CM
duration within these ranges.
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Summary and Discussion

Case management (CM) is a strategy for improving the delivery of clinical services to
patients with complex needs. It has been studied in a wide variety of patient populations, and the
programs have usually been tailored to the needs of those specific populations. In surveying the
many different programs described in the studies included in this review, the types of patients
who potentially could benefit from CM generally fell into four categories:

e Patients with life-threatening chronic diseases that can be improved with proper treatment

such as cancer, congestive heart failure (CHF), or tuberculosis infection.

e Patients with progressive, debilitating, and often irreversible diseases for which
supportive care can enhance independence and quality of life (QOL), such as the frail
elderly or patients with dementia.

e Patients who have slowly progressive chronic diseases for which self-management can
improve health and functioning, such as diabetes mellitus.

e Patients for whom serious social problems impair their ability to manage disease, such as
the homeless.

For all of these clinical categories, health care resources generally are available but may be
inaccessible or poorly coordinated. Case managers can help to surmount these problems, but the
role of the case manager is complex. Depending on the organization and strategy of CM
programs, the case manager can play distinctly different roles:

e A care provider who helps patients improve their self-management skills and/or helps

caregivers to be more effective in helping and supporting patients.

e A collaborative member of the care delivery team who promotes better communication
with providers and advocates for implementation of care plans.

e A patient advocate who evaluates patient needs and works to surmount barriers that
inhibit access to clinical services.

There are multiple strategies for fulfilling these roles, and CM programs are often complex
and difficult to replicate. Organizationally, programs can be freestanding or imbedded in clinical
settings (usually primary care or specialty practices). Case managers can interact with patients in
their homes, in clinics, or by telephone. Case managers can have caseloads of hundreds or only a
few dozen. Case managers can follow prespecified protocols or can develop personalized care
plans based on patient assessments. Case managers can work independently or can function as a
member of a CM team. The studies of CM use a variety of approaches to describe their
programs, and full specification of the program’s content often is not possible. Acknowledging
this heterogeneity of study populations, interventions, and outcomes, we sought to discern the
conditions under which CM was effective or ineffective.

Limitations of the Evidence Base

Many important questions about case management have not been answered by the body of
evidence that is available. For example, there is a surprising lack of evidence about the
effectiveness of case management for facilitating the delivery of multidrug treatment regimens to
patients with HIV infection. We found few studies of this population that used outcome
measures that met the criteria defined for this review. Thus, we concluded that the evidence for
this outcome is insufficient. Another important unanswered question pertains to the comparison
of different delivery models for CM and role definitions for case managers. The multiplicity of
roles and variability of day-to-day activities means that evaluations of CM can never fully
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specify the content of the intervention. Furthermore, few organizations have the potential scope
(in terms of patient base and clinical resources) to conduct evaluations that directly compare
different CM approaches. Thus, nearly all evaluations have compared a customized CM program
with a “usual care” model in which patients receive no CM services. Synthesizing the evidence
about CM requires indirect comparisons among different types of clinical programs. Because the
published studies have not compared case managers with differing qualifications, there is no
evidence about the efficacy of specialized training programs or case manager certification.

Despite these extensive methodological challenges, the evidence base about CM is still very
useful. This review included 70 randomized trials that have been conducted in a variety of
patient populations, and a smaller number of good quality observational studies also have been
reported. The total number of participants in these studies approaches 100,000. The majority of
these studies have given good descriptions of the patient populations, making it possible to
organize the evidence by population groupings (as was done in this report). In some cases, there
has been enough similarity in patient populations that indirect comparisons of different types of
programs can be made with moderate confidence.

Most of the individual clinical trials of CM have had modest sample sizes (less than 500
participants per intervention arm). This size limitation has been a barrier to the analysis of patient
subgroups, and many of the trials have not reported results by subgroup. Consequently, analyses
of subgroup results are mostly based on indirect comparisons. In fact, the available evidence
permits all conclusions about subgroup comparisons to have only a low strength of evidence.
Furthermore, for some of the outcomes of interest (particularly resource utilization outcomes in
several population groups), the conclusions generally had only a low strength of evidence.

The broad scope of the review and the high heterogeneity of included studies, particularly
heterogeneity in the nature of the interventions and the outcomes evaluated, constrained our
ability to assess applicability in great detail. The bodies of evidence for each of the Key
Questions had good general applicability for the patient populations as generally defined by each
disease/condition. However, because of heterogeneity in the inclusion criteria among studies of
CM for particular diseases/conditions and limited descriptions of subgroups, we were not able to
assess applicability for the many possible specific patient subgroups of potential interest within
the disease/condition-based population groups. The unique characteristics and circumstances of
so many of the diverse CM interventions and the variety of particular outcomes that they
evaluated made even a general assessment of applicability related to these domains of
populations, interventions, comparators, outcomes, timing, and setting (PICOTS) impractical.

Another important limitation of our review is that we examined only studies that met our
definition of CM, and in most cases the CM program was not compared with other types of care
management interventions. Some of the outcomes achieved by CM may have been achievable
using less intensive, more focused interventions. CM typically involves nurses or other health
professionals performing multiple functions to meet patients’ needs. Our review did not address
whether the outcomes achieved by successful CM interventions could have been achieved with
more narrowly tailored interventions, targeting the specific deficits in care most likely to cause
poor outcomes. However, the published research does not provide a model for how such targeted
interventions would be designed. One approach that has been widely deployed is disease
management programs, which generally use telephone-based interactions with patients to address
specific treatments and self-care measures for individual chronic diseases. While assessment of
disease management programs is beyond the scope of this review, recent evaluations suggest that
these narrow disease-focused interventions are often ineffective.'® Overall, we were able to draw
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conclusions only with a low strength of evidence for the relationships between characteristics of
the CM intervention and any clinical outcomes (Key Question 3).
Case managers vary in their experience and training, and there is a very limited evidence

base about the expertise of case managers in any of the CM programs that have been studied.

While most studies included registered nurses as the case managers, there are no good
quality studies that have compared the outcomes achieved by registered nurses with case
managers from other disciplines. Many of the programs that have been studied provided CM via
a team (such as a nurse and a social worker), and the distinctive roles of the team members were
not well described. Because of the lack of studies providing comparisons of differing skill sets, it
is not possible to answer important questions about the necessary qualifications and training of
case managers.
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Conclusions

The main findings of this review are summarized in Table 17, below, and Appendix H
provides details about how the estimates of the strength of the evidence were derived. Due to
heterogeneity in the characteristics of case management (CM) interventions and the limitation of
small sample sizes in many studies, the strength of evidence for the conclusions often is only low
or moderate. This applies to statements about both positive effects and the lack of effect on
outcomes. However, in some cases there were consistent findings in large clinical trials of
uniform populations. In such cases, the evidence statements were assigned high strength of
evidence ratings. Table 17 does not summarize outcomes for which there is insufficient evidence
to draw a conclusion. For some patient populations there were few studies that examined certain
outcomes. In other cases (such as results about hospitalization rates in people with diabetes), the
findings were highly heterogeneous across the studies, leading to a conclusion that the evidence
was insufficient.

The cumulative evidence about CM is sufficient to draw several conclusions that apply to
specific patient populations. Because CM programs generally are customized to the patient
groups served, it usually is not possible to apply the results to other patient populations. In this
review, we found that, on balance, CM had limited impact on patient-centered outcomes, quality
of care, and resource utilization among patients with chronic medical illness. The most positive
findings are that CM improves the quality of care, particularly for patients with serious illnesses
that require complex treatments (cancer and tuberculosis). For a variety of medical conditions,
CM improves medication adherence and self-management skills. CM also improves quality of
life (QOL) in some populations (congestive heart failure [CHF] and cancer) and tends to improve
satisfaction with care. For the caregivers of patients with dementia, targeted CM programs
improve levels of stress, burden, and depression.

The available evidence has not demonstrated that CM programs decrease resource utilization
and lead to resultant cost savings. For general populations of patients who receive CM for
chronic diseases, there is a high strength of evidence that the programs do not reduce Medicare
expenditures. However, the impact of CM may have beengreatest when the CM was targeted
towards patients with the highest previous levels of health care utilization. The implication of
this finding is that those with the greatest need for assistance with clinical management and care
coordination, patients with low levels of social support, and/or patients at highest risk for poor
outcomes might be more likely to benefit from CM. CM may be best suited for only the highest
risk patients, who are most likely to benefit from high intensity engagement that addresses a
wide variety of needs. It may have more limited impact for patients with more focused (less
complex) care needs. While the effectiveness of CM may depend on selection of the appropriate
target population, the published studies suggest that this type of careful case selection is difficult
to implement.

The results of trials across different clinical conditions suggested that CM effectiveness was
greater when the intervention was more prolonged, included more patient contact, and included
face-to-face (rather than telephone only) interactions. This finding validates the premise that the
relationship between case manager and patient is likely to be a key ingredient for successful CM
interventions. CM also appears to be most effective when the case manager works closely with
patients’ usual care providers (usually primary care physicians) and/or collaborates with a
physician (or multidisciplinary team of health care providers) with expertise in managing the
targeted medical condition. This finding suggests that CM may be most effective when case
managers are embedded within a collaborative, team-based intervention model. Finally, there
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also is some evidence that CM is successful in achieving outcomes when the intervention
includes specific training modules and protocols that are tailored towards those outcomes. This
suggests that the breadth and flexibility of CM may need to be complemented by focused
efforts—including specific training, guidelines, and protocols—to achieve explicitly targeted
outcomes.

Consistency With Previous Systematic Reviews

We identified no prior systematic reviews that evaluated studies of CM across multiple
disease categories, and most prior systematic reviews used definitions of CM that differed from
that used in this review. One recent systematic review of CM among patients with cancer used a
CM definition and study inclusion criteria similar to ours.'®* That review focused on whether
CM optimizes cancer care pathways. Of the seven studies included in that systematic review, six
were included in our review. We excluded one study that was included in that review because it
was a short-term intervention (4 weeks) intended to manage patients in the postoperative period
after cancer surgery.’® The authors of the prior systematic review concluded that the
heterogeneity of CM studies made it impossible to comment on the effectiveness of CM in
cancer care.™® They also concluded that the poor specification around CM implementation (i.e.,
the “black box” nature of CM studies) precluded an analysis of effective elements of CM.

Other prior systematic reviews evaluated interventions that include some components of the
CM models examined in this report. These prior reviews evaluated community-based
interventions for CHF and diabetes. A recent Cochrane Collaboration review examined
interventions including structured telephone support and telemonitoring for patients with CHF. %
While that review included some of the studies in our review that involved a telephone care
component, the majority of the studies did not involve CM. Five other reviews examined “care
management™*®” and “disease management”*®*! interventions for patients with CHF. While
these reviews included many of the studies included in our review, they also included other
studies of primarily nurse-led interventions that did not meet our criteria for being considered
CM. There was significant heterogeneity in the nature and duration of the interventions
examined in these reviews. Nevertheless, meta-analysis demonstrated a significant reduction in
hospitalization rates with disease management in three of the reviews'®®**° and a reduction in all-
cause mortality in two reviews.'®® % All of these reviews included largely the same group of
individual studies. Gohler et al. also conducted a meta-regression of 36 disease management
studies and found that rehospitalization rates were significantly lower in interventions that
involved multidisciplinary teams and in those that included face-to-face contact with patients, as
opposed to telephone contact alone.'*® Windham et al. conducted a qualitative analysis of
differences in outcomes among studies of care management for CHF.*®” They found that 15 of 32
studies demonstrated improved outcomes with care management and 15 showed nonsignificant
trends towards improvement. Common elements observed in successful interventions included
more frequent clinical monitoring, collaboration between a physician and nurse in delivering the
intervention, and patient education in self-management skills.”®’ Yu et al. similarly reviewed 21
clinical trials of CHF disease management interventions and compared and contrasted
“effective” and “ineffective” interventions. They found that effective interventions were
characterized by: an in-hospital phase of care, intensive patient education, self-care support,
optimization of medical regimens, and ongoing surveillance and management of clinical
deterioration.*
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In considering the potential impact of CM on care for patients with diabetes, there have been
six systematic reviews of related interventions.***%" All used substantially different definitions
of CM than was used in this report.

Table 17. Summary evidence table: Outpatient case management for adults with medical illness

and complex care needs

. Condition/ . Strength of
Key Question Disease Conclusion Evidence
Key Question 1a: In adults
with chronic medical illness
and complex care needs, is
case management effective in O!der adults Mortality. CM programs that serve patients
improving patient-centered with one or - oo .
. - . . with one or more chronic diseases do not High
outcomes, including mortality, more chronic reduce overall mortality (9 studies)
quality of life, disease-specific diseases Y )
health outcomes, avoidance of
nursing home placement, and
patient satisfaction with care?
Functional status. CM programs that
Older adults serve patients with one or more chronic
. with one or diseases do not result in clinically .
Key Question la . . . . . High
more chronic important improvements in functional status
diseases (3 studies).
. . Mortality. CM does not affect mortality in
Key Question 1a Frail elderly frail elders (5 studies). Low
Nursing home admissions. CM programs
Key Question 1a Frail elderly that serve frall_elderly patlent_s d_o not Low
decrease nursing home admissions (2
studies).
Mortality. Patients with dementia who
Key Question 1a Dementia receive services from CM programs do not | High
have lower mortality rates (12 studies).
Problematic behavioral symptoms. CM
. . programs that serve patients with dementia
Key Question 1a Dementia do not reduce problematic behavioral Moderate
symptoms.
Caregiver depression and strain
. . (burden). CM programs that serve patients
Key Question 1a Dementia with dementia do reduce depression and Moderate
strain among caregivers (13 studies).
Time to nursing home placement. CM
programs that serve patients with dementia
. . and have duration of no longer than 2 years
Key Question 1a Dementia do not confer clinically important delays in Moderate
time to nursing home placement (9
studies).
. Mortality. CM programs that serve adults
. Congestive . i
Key Question 1a . with CHF do not reduce mortality (6 Low
heart failure .
studies).
Congestive Patient satisfaction. CM programs that
Key Question la g serve patients with CHF do increase Moderate

heart failure

patient satisfaction (3 studies).
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Table 17. Summary evidence table: Outpatient case management for adults with medical illness
and complex care needs (continued)

Condition/

Strength of

Key Question Disease Conclusion Evidence
. Quality of life. CM programs that serve
. Congestive - . )
Key Question 1a . patients with CHF do improve CHF-related | Low
heart failure . . ;
quality of life (6 studies).
Diabetes Glucose management. CM programs that
Key Question la . serve adults with diabetes do improve Moderate
mellitus .
glucose management (12 studies).
Lipids, BMl/weight. CM programs that
Key Question 1a Diabetes serve adults with diabetes do not improve Moderate
y mellitus measures of lipid management or
BMI/weight. (8 studies).
Diabetes Mortality. CM programs that serve adults
Key Question la . with diabetes do not reduce mortality (1 Low
mellitus
study).
Key Question 1a Diabetes Glucose control.CM improves glucose Low
y mellitus control among adults with diabetes.
Satisfaction with care. CM programs that
Key Question 1a Cancer serve patients with cancer do improve Moderate
satisfaction with care (4 studies).
Cancer-related symptoms, functioning,
quality of life, survival. CM does improve
Key Question 1a Cancer selected cancer-related symptoms and Low
functioning (physical, psychosocial, and
emotional) but not overall quality of life or
survival (8 studies).
Mortality. CM programs that serve adults
Key Question la HIV with HIV infection do not improve survival Low
(2 studies).
Key Question 1b: In adults
with chronic medical illness
and complex care needs, is
case management effective in Patient perception of care coordination.
improving quality of care, as Older adults . .
indicated by disease-specific with one or CM programs that serve patients with one :
. . or more chronic diseases do increase High
process measures, receipt of more chronic . , X S
. patients’ perceptions of the coordination of
recommended health care diseases . )
. their care (2 studies).
services, adherence to therapy,
missed appointments, patient
self-management, and
changes in health behavior?
Clinical guideline adherence. CM
. . programs that focus on clinical guideline
Key Question 1b Dementia measures for care of dementia do increase Low
adherence to those measures (1 study).
c . Self-management behaviors. CM does
ongestive increase patients’ adherence to self-
Key Question 1b heart failure P Moderate

management behaviors recommended for
patients with CHF (3 studies).
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Table 17. Summary evidence table: Outpatient case management for adults with medical illness
and complex care needs (continued)

Condition/

Strength of

Key Question Disease Conclusion Evidence
Appropriate treatment. CM programs that
serve patients with cancer do increase the
Key Question 1b Cancer receipt of appropriate (i.e., guideline- Moderate
recommended) cancer treatment
(2 studies).
Treatment success. Short-term CM
programs that emphasize medication
Key Question 1b Tuberculosis adherence do improve rates of successful Moderate
treatment for tuberculosis in vulnerable
populations (4 studies).
Key Question 1c: In adults
with chronic medical illness
and complex care needs, is
case management eff'e.ctlv.e n Older adults Medicare expenditures. CM programs
improving resource utilization, . . .
including overall financial cost with one or that serve patients with one or more . High
o2 " | more chronic chronic diseases do not reduce Medicare
hospitalization rates, days in di . .
3 iseases expenditures (3 studies).
the hospital, emergency
department use, and number of
clinic visits (including primary
care and other provider visits)?
Older adults Hospitalization rates. CM programs that
. ith one or serve patients with one or more chronic Moderate
Key Question 1c wit . ; p
more chronic diseases do not reduce overall rates of
diseases hospitalization (17 studies).
Hospitalization rates. CM does not
Key Question 1c Frail elderly decrease acute hospitalizations in the frail Low
elderly (11 studies).
Health care expenditures. CM does not
Key Question 1c Dementia change total health care expenditures for Moderate
patients with dementia (6 studies).
Hospital readmission rates. CM does not
Key Question 1c Diabetes reduce hospitalization rates among adults Low
with diabetes.
Health care expenditures. CM programs
Key Question 1c Cancer that serve patients with cancer do not Low
affect overall health care utilization and
cost of care (5 studies).
Emergency department visits. CM
. Other medical | Programs that serve populationg that have
Key Question 1c chronic obstructive pulmonary disease Low

problems

(COPD) or are homeless do reduce
emergency department visits (3 studies).
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Table 17. Summary evidence table: Outpatient case management for adults with medical illness
and complex care needs (continued)

. Condition/ . Strength of
Key Question Disease Conclusion Evidence
Key Question 2: Does the
effectiveness of case
management differ according
to patient characteristics, .
including but not limited to: Older adults D|s_ease b_uhrden. M progrr?ms_tha_t serve
particular medical conditions, with one or patients W'tﬁ o?e ofr mors chronic diseases L
number or type of more chronic ﬁre mt‘”l.e et' ec 'Vf orre ucmgt_ ts with ow
comorbidities, patient age and diseases ospitalization rates among patients wi
socioeconomic status, social greater disease burden (2 studies).
support, and/or level of formally
assessed health risk?
Key Question 3: Does the
effectiveness of case
management differ according
to intervention Ch?ra}Cte”St_'CS‘ Personal contact. CM programs that serve
including but not limited to: Older adults atients with one or more chronic diseases
practice or health care system ith pati ffective f :
setting: case manager with one or are more effective for preventing Low
: L -_ more chronic hospitalizations when case managers have
experience, training, or skills; di . .
. ) iseases greater personal contact with patients and
case management intensity, hysicians (4 studies)
duration, and integration with phy )
other care providers; and the
specific functions performed by
case managers?
Duration. CM programs that serve patients
with dementia who have in-home spouse
caregivers and continue services for longer
Key Question 3 Dementia than 2 years are more effective for delaying | Low
nursing home placement than programs
providing services for 2 years or less
(1 study).
Integration with multidisciplinary team.
. Congestive CM is more effective in improving
Key Question 3 heart failure outcomes among CHF patients when case Low
managers are part of a multidisciplinary
team of health care providers.
Intensity, integration, training,
protocols. CM programs that serve
patients with cancer are more effective
Key Question 3 Cancer when the CM is more intensive, better Low

integrated with patients’ usual care
providers, and employs preintervention
training and care protocols (3 studies).

CM = case management; BMI = body mass index; CHF = congestive heart failure; COPD = chronic obstructive pulmonary

disease

Note: this table does not include statements for which the evidence was insufficient to draw a conclusion.
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Future Research

The existing evidence base includes a large number of randomized trials comparing case
management (CM) with “usual care.” While the components of usual care were quite variable
across studies, in some cases (particularly the Medicare Coordinated Care Demonstration
[MCCD] trial)** the studies had large sample sizes and good overall methodological quality, and
there is unlikely to be a high yield in continuing to repeat such studies. Instead, future clinical
research needs to address the gaps in the current evidence base. These gaps include:

Lack of effective risk assessment tools for choosing candidates for CM. Some published
trials®® have used existing tools but no studies have compared tools or rigorously
examined patient subgroups to learn which patients achieve the greatest benefits from
CM. The factors included in better risk profiles could include:
Demographics including age, gender, and ethnicity
Living situation and ability to meet basic living needs
Access to primary care and other health care services
Social support
Health care utilization profiles

o0 Clinical risk factors for adverse outcomes.
Lack of understanding of the length of time to continue CM. Nearly all trials have set
seemingly arbitrary durations of the intervention (often 1 to 2 years). It is not known
when the benefits of the intervention have been achieved. Some of the negative results
may be due to the CM being too short. This is particularly important if developing an
effective long-term relationship between the patient and case manager affects the
program’s Success.
Imprecision about the intensity of CM. Existing trials have infrequently examined
whether patient outcomes are influenced by the frequency of case manager contact, the
length and content of the contacts, and the approach to followup of problems.

O O0OO0OO0O0

Other examples of CM elements that should be explicitly described in future research
include:

Training received by case managers

Case manager experience

Specific functions of case managers and the distribution of effort devoted to different
activities

Modes of contact (clinic visits, home visits, telephone calls)

Average caseload

Relationship to other health care providers

Use of protocols, guidelines, and information technology.

CM typically involves case managers providing both direct clinical support and coordination
for patients, as well as education and empowerment to enable patients to better manage their own
conditions and coordinate their own care. Better specification of intervention components and
population characteristics would contribute to greater understanding of when interventions
should emphasize direct support compared with patient education.

Many CM interventions employed more than one case manager, but few studies examined
the effectiveness of CM delivered by different case managers. CM is a human intervention, and
the effectiveness of CM may vary substantially according to the skills, experience, and
personality of the person delivering the intervention. Understanding how much variability there
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is from one case manager to another would provide valuable information about the degree to
which CM can be standardized and the importance of choosing individuals to implement CM.
As discussed above, future research should compare CM with other interventions designed to
achieve similar outcomes, particularly interventions that are less intensive or more narrowly
focused and may thereby achieve desired outcomes more efficiently. Such studies would help
determine in which situations CM adds value over potentially less costly interventions.
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Acronyms and Abbreviations

AD Alzheimer’s disease

ADL Activities of daily living

AHRQ Agency for Healthcare Research and Quality
APN Advanced practice nurse

BMI Body mass index

BP Blood pressure

BS Bachelor of science

CER Comparative effectiveness review

CG Caregiver

CHF Congestive heart failure

CHW Community health worker

CM Case management

CMS Centers for Medicare and Medicaid Services
COPD Chronic obstructive pulmonary disease

DBP Diastolic blood pressure

DM Diabetes mellitus

DOT Directly observed therapy

ED Emergency department

EHC Effective Health Care Program

EPC Evidence-based Practice Center

FFS Fee-for-service

FTF Face-to-face

GDS Global Deterioration Scale

GRACE Geriatric Resources for Assessment and Care of Elders
HBPC Home-based Primary Care

HDL High-density lipoprotein cholesterol

HgAlc Hemoglobin Alc

HMO Health maintenance organization

IADL Instrumental activities of daily living

v Intravenous

LDL Low-density lipoprotein cholesterol

LPN Licensed practical nurse

MADDE Medicare Alzheimer’s Disease Demonstration and Evaluation
MCCD Medicare Coordinated Care Demonstration
MCO Managed care organization

MMSE Mini-mental State Examination

MSW Master of social work

NP Nurse practitioner

NPI Neuropsychiatric inventory

NR Not reported

NYHA New York Heart Association

NYU New York University

OoP Outpatient

PACE Program for All-Inclusive Care of the Elderly
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PCP Primary care provider

PICOTS Populations, interventions, comparators, outcomes, timing, and setting
PS Psychosocial

QOL Quality of life

RD Registered dietitian

RN Registered nurse

SBP Systolic blood pressure

SF-36 Short form (36) Health Survey
SNF Skilled nursing facility

SW Social worker

TB Tuberculosis

TC Total cholesterol

TEP Technical Expert Panel

TOO Task Order Officer

U.K. United Kingdom

u.S. United States

VAMC Veterans Affairs Medical Center
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Appendix A. Definitions of Case Management

Source

Definition

AARP

http://healthtools.aarp.org/galecontent/case
-management

Case management assigns the administration of care for an outpatient individual with a serious mental
illness to a single person (or team); this includes coordinating all necessary medical and mental health
care, along with associated supportive services. Case management tries to enhance access to care and
improve the continuity and efficiency of services. Depending on the specific setting and locale, case
managers are responsible for a variety of tasks, ranging from linking clients to services to actually providing
intensive clinical or rehabilitative services themselves. Other core functions include outreach to engage
clients in services, assessing individual needs, arranging requisite support services (such as housing,
benefit programs, job training), monitoring medication and use of services, and advocating for client rights
and entitlements.

American Nurses Association (ANA)
http://www.nursingworld.org

Management directed toward serious conditions likely to require numerous providers and involve costly
care. Case managers handle each case individually, identifying the most cost-effective treatments for
extremely resource-intensive conditions, such as accidents, AIDS, cancer, major trauma, prematurity, and
strokes.

Huntington, J., (January 6, 1997). "Glossary for Managed Care" Online Journal of Issues in Nursing Vol. 2.
No. 1. Available:
www.nursingworld.org/MainMenuCategories/ANAMarketplace/ANAPeriodicals/OJIN/TableofContents/Vol2
1997/NolJan97/GlossaryforManagedCare.aspx.

Nursing case management is a dynamic and systematic collaborative approach to providing and
coordinating health care services to a defined population. It is a participative process to identify and
facilitate options and services for meeting individuals’ health needs, while decreasing fragmentation and
duplication of care, and enhancing quality, cost-effective clinical outcomes. The framework for nursing
case management includes five components: assessment, planning, implementation, evaluation and
interaction.

Definition attributed to American Nurses Credentialing Center in White P, Hall ME. Mapping the literature of
case management nursing. J Med Libr Assoc. 2006 Apr;94(2 Suppl):E99-106. PubMed PMID: 16710470.




Source Definition

California Department of Health Services Guiding the course of resolution of a personal medical problem (including the ‘problem’ of the need for
http://www.ccah- health education, screening or preventive services) so that the recipient is brought together with the most
alliance.org/providermanual/PM_5.htm appropriate provider at the most appropriate times, in the most appropriate setting. The objectives of case

management of Member medical care are as follows:

e To foster continuity of care and longitudinal Provider/Member relationships for Members in Santa
Cruz and Monterey Counties.

e To coordinate the care of members in order to achieve satisfactory care results.

e To contribute to the reduction of the use of hospital emergency rooms as a source of non-
emergency, first-contact and urgent medicine by Members.

e Toreduce unnecessary referral to specialty providers by Members.
e To discourage medically inappropriate use of pharmacy and drug benefits by Members.

e To facilitate Member understanding and use of disease prevention practices and early diagnostic
services.

e To provide a structure for Physicians to manage services to Members by means of the following:

0 Selection of Referral Physicians for quality of care, and adherence to the case
management system and to cost effective delivery of services.

0 Measurement of individual and group Primary Care Physician performance on the basis
of quality of care data.

Case Management Leadership Coalition (CMLC), Case managers work with people to get the health care and other community services they need, when
2004 they need them, and for the best value.

http://www.cmsa.org/PolicyMaker/NewsEvents/Pres
sReleases/tabid/272/ctl/ViewPressRelease/mid/100
4/PressReleaselD/19/Default.aspx

Case Management Society of America (CMSA), Case management is a collaborative process of assessment, planning, facilitation, and advocacy for
2002 options and services to meet an individual's health needs through communication and available resources

http://www.cmsa.org/consumer/tabid/61/default.aspx | 0 Promote quality cost-effective outcomes.




Source

Definition

Center for Medicare/Medicaid Services (CMS)
http://www.cms.gov/SpecialNeedsPlans/D
ownloads/SPMeasuresUpdate.pdf

Case management is the coordination of care and services provided to members to facilitate appropriate
delivery of care and services. The organization implements case management for members. The goal of
complex case management is to help members regain optimum health or improved functional capability, in
the right setting and in a cost-effective manner. It involves comprehensive assessment of the member's
condition; determination of available benefits and resources; and development and implementation of a
case management plan with performance goals, monitoring and follow-up.

Distinguishing features of case management
e Degree and complexity of illness or condition is typically severe
e Level of management necessary is typically intensive

e Amount of resources required for member to regain optimal health or improved functionality is
typically extensive

Commission of Case Manager Certification (CCMC),
2004

http://mww.cmbodyofknowledge.com/CaseManagem
entKnowledge/tabid/159/Default.aspx

Case management is a collaborative process that assesses, plans, implements, coordinates, monitors, and
evaluates options and services required to meet an individual's health needs, using communication and
available resources to promote quality, cost-effective outcomes.

Robert Wood Johnson Foundation, Research
Synthesis Report No. 19 (12/2009)

http://www.thenationalcouncil.org/galleries/default-
file/Care%20Management%20Synthesis%20Report.
pdf

Care management is a set of activities designed to assist patients and their support systems in managing
medical conditions and related psychosocial problems more effectively, with the aim of improving patients’
health status and reducing the need to medical services. The goals of care management are to improve
patients’ functional health status, enhance coordination of care, eliminate duplication of services, and
reduce the need for expensive medical services.




Appendix B. Exact Search Strings

Database: Ovid MEDLINE(R) and Ovid OLDMEDLINE(R)
1947 to August Week 3 2010 (Updated 8/16/2011)
Search Strategy:

1 exp Patient Care Planning/ (48371)
2  ((manag$ or oversee$ or supervis$ or coordin$) adj5 ((patient$ adj3 care) or (case or

cases))).mp. (36118)

1 and 2 (8866)

limit 3 to English language (8356)

limit 4 to "all adult (19 plus years)" (2594)
limit 5 to yr="2002 -Current" (1491)

limit 5 to yr="1902 - 2001" (1103)

~No ok~ w

Database: EBM Reviews - Cochrane Central Register of Controlled Trials
<2nd Quarter 2010> (Updated 8/16/2011)
Search Strategy:

1 case managS.ti,hw,kw. (597)

Database: EBM Reviews - Cochrane Database of Systematic Reviews
<2005 to August 2010> (Updated 8/16/2011)

Search Strategy:

1 case manag$.ti,kw. (9)

2 case manag$.oh,tw. (106)

3 1lor2(106)

Database: EBM Reviews - Database of Abstracts of Reviews of Effects
<3rd Quarter 2010> (Updated 8/16/2011)
Search Strategy:

1 case manag$.ti,kw,tw. (86)

Database: CINAHL Plus with Full Text
1937-December 15, 2010 (Updated 8/16/2011)
Search Strategy:

S25 S15o0r S16 or S17 or S18 or S19 or S20 or S21 or S22 or S23 (2474)
S24  S150r S16 or S17 or S18 or S19 or S20 or S21 or S22 or S23

B-1



S23 S3and S14

S22 S3and S13

S21 S3and S12

S20 S3andS11

S19 S3and S10

S18 S3and S7

S17 S3and S6

S16 S3and S5

S15 S3and S4

S14  (MH "Attitude of Health Personnel+")
S13  (MH "Professional-Patient Relations+")
S12  (MH "Disease Attributes+")

S11  (MH "Emergency Medical Services+")
S10 S8orS9

S9 (MH "Hospitalization+")

S8 (MH "Hospitals+")

S7  (MH "Mortality+")

S6 (MH "Attitude to Health")

S5 (MH "Quality of Life™)

S4 (MH "Outcome Assessment™) OR (MH "Nursing Outcomes")
S3 SlorS2

S2 (MH "Case Managers")

S1 (MH "Case Management")

Database: ClinicalTrials.gov

November 29, 2011

Search Strategy:

""case management"” OR "case manager" OR "care coordination” OR "self-management support"
OR "individual service coordination” OR "care management™ OR "care managers" |
Recruitment: Closed Studies, Exclude Unknown checked | Age Group: Adult, Senior (221)

WHO International Clinical Trials Registry Platform (ICTRP)
(http://apps.who.int/trialsearch/AdvSearch.aspx)

November 29, 2011

Search Strategy:

Search Terms in the Title Field: case management OR care coordination OR self-management
support OR case manager OR individual service coordination OR care management OR care
managers | Recruitment Status: ALL (144)

B-2



Appendix C. Inclusion and Exclusion Criteria

Abstract Level Eligibility Criteria

Study Characteristic

Inclusion/Exclusion

Population

Include: all ages >18; adults with medical illnesses and complex care needs

Exclude: Mental health only

Interventions

Include: case management, care coordination, care management and disease
management programs and others that may have elements of case
management (e.g., coordination, medical monitoring)

Exclude: disease management without care coordination, low intensity
telephonic and short duration interventions, screening interventions

Comparators

Include: Usual care or other model of case management

Outcomes

Include: Relevant outcome measured (patient, resource utilization, or process
measurement outcomes as listed in Key Questions.

Timing/Duration

Include: Duration >30 days

Setting

Include: Outpatient settings (i.e., primary care, specialty care, and home
care)

Study Design

Include: Randomized trial, cohort, case control, systematic review, meta-
analysis

Full-Text Eligibility Criteria

Study Characteristic

Inclusion/Exclusion

Population

Include: all ages >18; adults with medical illnesses and complex care needs

Exclude: Mental health only

Interventions

Include: case management, care coordination, care management and
disease management programs and others that may have elements of case
management (e.g., coordination, medical monitoring)

Exclude: disease management without care coordination, low intensity
telephonic and short duration interventions, screening interventions

Comparators

Include: Usual care or other model of case management

Outcomes

Include: Patient (health) outcomes, resource utilization (e.g., hospitalizations,
primary care Visits), or process measurement outcomes (e.g. medication
adherence)

Timing/Duration

Include any study duration >30 days

Setting

Include all outpatient settings (e.g., primary care )

Exclude: Inpatient, hospital-based case management

C-1
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Andersen M, Hockman E, Smereck G, et al. Retaining
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Appendix E. Defining Complex Care Needs

Source

Description/Definition

American Geriatrics Society

Persons whose conditions require complex continuous care and frequently
require services from different practitioners in multiple settings.

Robert Wood Johnson Foundation,
Research Synthesis Report NO. 19
(12/2009): Care management of
patients with complex care needs

Usually patients who are Medicare beneficiaries with multiple chronic
conditions, frequent hospitalizations, and limitations on their ability to perform
basic daily functions due to physical, mental and psychosocial challenges.
Patients with complex health care are patients at the far end of a population-
wide spectrum ranging from health individuals to people with serious medical
problems and high utilization of heath care services.

Scottish Executive, Department of
Health Ministries (Report 2007)

Terms linked to the concepts of ‘complex’ and ‘multiple’ needs and include:
‘multiple disadvantage’, ‘multiple disabilities’, ‘multiple impairment’, ‘dual
diagnosis’, ‘high support needs’, ‘complex health needs’, and ‘multiple and
complex needs.” People identified as having multiple and complex needs
may include:

o People with mental health problems, including ‘severe and lasting’
problems

e Those disadvantaged by age and transitions — young and older
people

e Those fleeing abuse and violence — mainly women and refugees

e Those culturally and circumstantially disadvantaged or excluded —
minority, ethnic groups; travelling people

o People with a disability, including profound, severe or long term
impairment or disability and those with sensory disabilities with
‘additional needs’

e People who present challenging behaviors to services, for example
in schools, within residential services/ hostels or in their own
neighborhoods

e People who are multiply disadvantaged by poverty, poor housing,
poor
environments or rural locations which mean they are distant from
services

e People who have a ‘dual diagnosis’ of mental ill health and
substance misuse, or of other combinations of medically defined
conditions.

e People who are ‘marginal, high risk and hard to reach’, who may be
involved in
substance misuse, offending and at risk of exclusion




Appendix F. Quality Assessment Methods

Individual studies were rated as “good,” “fair” or “poor” as defined below:*

Studies rated “good” have the least risk of bias and results are considered valid. Good quality
studies include clear descriptions of the population, setting, interventions, and comparison
groups; a valid method for allocation of patients to treatment; low dropout rates, and clear
reporting of dropouts; appropriate means for preventing bias; appropriate measurement of
outcomes, and reporting results.

Studies rated “fair” are susceptible to some bias, but it is not sufficient to invalidate the results.
These studies do not meet all the criteria for a rating of good quality because they have some
deficiencies, but no flaw is likely to cause major bias. The study may be missing information,
making it difficult to assess limitations and potential problems. The “fair” quality category is
broad, and studies with this rating vary in their strengths and weaknesses: the results of some
fair-quality studies are likely to be valid, while others are only probably valid.

Studies rated “poor” have significant flaws that imply biases of various types that may invalidate
the results. They have a serious or “fatal” flaw in design, analysis, or reporting; large amounts of
missing information; or discrepancies in reporting. The results of these studies are at least as
likely to reflect flaws in the study design as the true difference between the compared drugs.

For Controlled Trials:

Each criterion was given an assessment of yes, no, or unclear.
1. Was the assighment to the treatment groups really random?
Adequate approaches to sequence generation:
Computer-generated random numbers
Random numbers tables
Inferior approaches to sequence generation:
Use of alternation, case record numbers, birth dates or week days
Randomization reported, but method not stated
Not clear or not reported
Not randomized
2. Was the treatment allocation concealed?
Adequate approaches to concealment of randomization:
e Centralized or pharmacy-controlled randomization (randomization performed without
knowledge of patient characteristics).
e Serially-numbered identical containers
e On-site computer based system with a randomization sequence that is not readable until
allocation
e Sealed opaque envelopes



Inferior approaches to concealment of randomization:
e Use of alternation, case record numbers, birth dates or week days
e Open random numbers lists
e Serially numbered non- opaque envelopes
o Not clear or not reported
3. Were the groups similar at baseline in terms of prognostic factors?
4. Were the eligibility criteria specified?
5. Were outcome assessors and/or data analysts blinded to the treatment allocation?
6. Was the care provider blinded?
7. Was the patient kept unaware of the treatment received?
8. Did the article include an intention-to-treat analysis, or provide the data needed to calculate it
(i.e., number assigned to each group, number of subjects who finished in each group, and their
results)?
9. Did the study maintain comparable groups?
10. Did the article report attrition, crossovers, adherence, and contamination?
11. Is there important differential loss to followup or overall high loss to followup?

For Cohort Studies:
Each criterion was given an assessment of yes, no, or unclear.
1. Did the study attempt to enroll all (or a random sample of) patients meeting inclusion criteria, or
a random sample (inception cohort)?
2. Were the groups comparable at baseline on key prognostic factors (e.g., by restriction or
matching)?
3. Did the study use accurate methods for ascertaining exposures, potential confounders, and
outcomes?
Were outcome assessors and/or data analysts blinded to treatment?
Did the article report attrition?
Did the study perform appropriate statistical analyses on potential confounders?
Is there important differential loss to followup or overall high loss to followup?
Were outcomes pre-specified and defined, and ascertained using accurate methods?

N U~

For Case-control Studies
Each criterion was given an assessment of yes, no, or unclear.
1. Did the study attempt to enroll all (or a random sample of) cases using pre-defined criteria?
2. Were the controls derived from the same population as the cases, and would they have been
selected as cases if the outcome was present?
3. Were the groups comparable at baseline on key prognostic factors (e.g., by restriction or
matching)?
4. Did the study report the proportion of cases and controls who met inclusion criteria that were
analyzed?
5. Did the study use accurate methods for identifying outcomes?
Did the study use accurate methods for ascertaining exposures and potential confounders?
7. Did the study perform appropriate statistical analyses on potential confounders?

o

F-2



Appendix G. Quality Assessment of Randomized Trials and Observational Studies

Table G-1. Quality Assessment of Randomized Trials

Groups
Similar at Reporting of
Baseline Attrition, Dropout
Allocation (Intervention | Eligibility | Outcome | Crossovers, Rate Intention- | Appropriate
Randomization | Concealment | and Criteria Assessors | Adherence, and | <20 to-treat Statistical Quality
Author Year | Adequate? Adequate? Control)? Specified? | Masked? | Contamination? | Percent | Analysis? | Analyses Rating Funding
Allen 2002* Yes Yes Yes Yes No No, No, No, No | No No Yes Poor Private
Foundation
Applebaum No No Yes Yes Not Yes, No, No, No | Yes No Yes Fair Robert Wood
2002° reported Johnson
Foundation
Babamoto Yes No Yes Yes Yes Yes, No, No, No | No No Yes Fair Pfizer
2009° Foundation and
Pfizer Health
Solutions
Bernabei Yes Yes Yes Yes Yes Yes, No, No, No | Yes Yes Yes Good National
1998’ Research

Council of Italy
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Author Year

Randomization
Adequate?

Allocation
Concealment
Adequate?

Groups
Similar at
Baseline
(Intervention
and
Control)?

Eligibility
Criteria
Specified?

Outcome
Assessors
Masked?

Reporting of
Attrition,
Crossovers,
Adherence, and
Contamination?

Dropout
Rate
<20
Percent

Intention-
to-treat
Analysis?

Appropriate
Statistical
Analyses

Quality
Rating

Funding

Boult 20118
Wolff 2010°
Boult 2008%°
Boyd 2010

Yes

Yes

Yes

Yes

Yes

Yes, No, Yes,
No

Yes

Yes

Yes

Good

Agency for
Healthcare
Research

and Quality,
National Institute
on Aging, The
John A.
Hartford
Foundation,
Jacob and
Valeria Langeloth
Foundation,
Kaiser-
Permanente
Mid-Atlantic,
Johns Hopkins
HealthCa