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ABSTRACT

PURPOSE Case management (CM) interventions are effective for frequent users
of health care services, but little is known about which intervention characteristics
lead to positive outcomes. We sought to identify characteristics of CM that yield
positive outcomes among frequent users with chronic disease in primary care.

METHODS For this systematic review of both quantitative and qualitative stud-
ies, we searched MEDLINE, CINAHL, Embase, and PsycINFO (1996 to September
2017) and included articles meeting the following criteria: (1) population: adult
frequent users with chronic disease, (2) intervention: CM in a primary care set-
ting with a postintervention evaluation, and (3) primary outcomes: integration
of services, health care system use, cost, and patient outcome measures. Inde-
pendent reviewers screened abstracts, read full texts, appraised methodologic
quality (Mixed Methods Appraisal Tool), and extracted data from the included
studies. Sufficient and necessary CM intervention characteristics were identified
using configurational comparative methods.

RESULTS Of the 10,687 records retrieved, 20 studies were included; 17 quan-
titative, 2 qualitative, and 1 mixed methods study. Analyses revealed that it is
necessary to identify patients most likely to benefit from a CM intervention for
CM to produce positive outcomes. High-intensity intervention or the presence
of a multidisciplinary/interorganizational care plan was also associated with
positive outcomes.

CONCLUSIONS Policy makers and clinicians should focus on their case-finding pro-
cesses because this is the essential characteristic of CM effectiveness. In addition,
value should be placed on high-intensity CM interventions and developing care
plans with multiple types of care providers to help improve patient outcomes.

Ann Fam Med 2019;17:448-458. https://doi.org/10.1370/afm.2419.

INTRODUCTION

n developed countries, the bulk of health care system expenses is attrib-

utable to a small proportion of the population. Specifically, frequent

users of health care services account for approximately 10% of the pop-
ulation but upward of 70% of health care expenditures."* Many frequent
users have chronic physical diseases that are further complicated by mental
health comorbidities and/or social vulnerabilities, which increase their
overall health care needs.*> These individuals are more likely to experience
fragmentation of care,®” suffer from disability,® and have a general decrease
in quality of life’ and an increased risk of death.'®"

A variety of interventions have been developed to improve the health
and social care of frequent users, the most common of which are case
management (CM), individualized care plans, patient education and
counseling, problem solving, and information sharing.'>'” Case manage-
ment is a promising and effective intervention to improve the health and
1217 it is a collaborative approach to ensure,
coordinate, and integrate care and services for patients, in which a case

social care of frequent users
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CASE MANAGEMENT

manager evaluates, plans, implements, coordinates, and
prioritizes services on the basis of patients’ needs in
close collaboration with other health care providers.'
Many literature reviews have reported the effectiveness
of CM interventions, citing such benefits as reduc-
tions in emergency department (ED) visits and hospital
admissions, overall reductions in expenditures, and
improved patient outcomes such as quality of life and
patient satisfaction.'>'>'*2° However, CM is a complex
intervention, with various characteristics interacting

in a nonlinear manner.?"?? To design and implement
effective CM interventions, we need to understand the
characteristics of CM that are associated with positive
outcomes. The objective of the present study was to
conduct a systematic review to identify characteristics
of CM that yield positive outcomes among adult fre-
quent users with chronic disease in primary care.

METHODS

We conducted a systematic review including quantita-
tive, qualitative, and mixed methods studies, with a
data-based convergent synthesis design.?® This type
of design, combining the strengths of quantitative and
qualitative research, helps to develop a rich and deep
understanding of complex health interventions.?3?
Our complete methods are detailed in a peer-reviewed

systematic review protocol that is registered on PROS-

PERO (CRD42016048006).>

Eligibility Criteria

The eligibility criteria were as follows: (1) population:
adult frequent users (aged >18 years) with physical
chronic disease and receiving care in primary, second-
ary, tertiary, or community care settings, (2) interven-
tion: CM in a primary care setting (including ED) with a
postintervention evaluation, and (3) primary outcomes:
integration of services, health care system use, financial
cost, and patient outcomes (eg, self-management, patient
experience of care, health-related quality of life, etc). To
increase homogeneity of the sample of included stud-
ies and comparability of CM characteristics between
studies, pediatric, frail elderly, and homeless popula-
tions were excluded because these populations might
have distinct sets of needs. In addition, specific disease-
oriented CM interventions were excluded because pri-
mary care aims to improve whole-person health.

Information Sources and Search Strategy

A bibliographic database search was conducted of the
online databases MEDLINE, CINAHL, Embase, and
PsycINFO for empirical studies (experimental, quasi-
experimental, qualitative, and mixed methods studies)
published in English or French and limited to the past

~20 years (ie, 1996 to September 2017). An informa-
tion specialist for Cochrane Canada Francophone
developed and ran specific search strategies for each
database, combining the search concepts “frequent use”
and "“evaluation studies.” The MEDLINE search strat-
egy is presented in Supplemental Appendix 1 (http://
www.AnnFamMed.org/content/17/5/448/suppl/DC1/).
Relevant studies were identified via a hand search of
the reference lists of studies selected via the electronic
search to be included in the review. To capture more
information on CM interventions, companion docu-
ments (eg, protocols, reports, website pages, news
articles) for each included study were retrieved by
searching Google, ResearchGate, Scopus, and PubMed,
as well as e-mailing the corresponding authors.

Study Selection and Data Extraction

Four reviewers participated in the study selection using
Covidence systematic review software. Two indepen-
dent reviewers (L.L., M-J.C; see acknowledgment in end
copy for reviewers listed in this section) screened titles
and abstracts using the eligibility criteria, and 2 other
independent reviewers (M.S., V.G.) assessed full texts
of the selected studies for eligibility. At both stages, dis-
crepancies were resolved by a third reviewer (M.L.). Eli-
gible studies were retained for data extraction and meth-
odologic quality assessment. Two reviewers extracted
the following data using a standardized data extraction
form: study characteristics (eg, first author, year of pub-
lication, country, setting, design); definition of frequent
users; population characteristics such as age and sex;
sample size; type, objective, frequency, and content of
intervention; length of intervention sessions; duration of
patient follow-up; case-finding process; health care pro-
viders involved; intervention offered to control group;
data analysis; outcome characteristics and assessment
instruments; and intervention effectiveness according

to reported outcomes (quantitative or qualitative). Data
extraction was double-checked by a second reviewer.

Quality Appraisal and Data Synthesis

Two independent reviewers used the Mixed Methods
Appraisal Tool (MMAT)?¢? to assess eligible studies
and determine an overall methodologic quality score for
each. When necessary, disagreements between review-
ers were resolved by a third reviewer. The MMAT was
specifically designed to concomitantly appraise stud-
ies with diverse designs and has been validated and
reliability tested.??” We used the 2011 version of the
MMAT, which includes 2 initial screening questions
and 19 items. Studies that did not meet the 2 initial
screening questions were deemed not empirical and
were excluded. We performed a sensitivity analysis to
assess the effect of methodologic quality on the results
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CASE MANAGEMENT

by replicating the analysis without
the low-quality studies (MMAT
score <25%).3° The MMAT has
recently been updated and revali-
dated using a conceptual frame-
work on the quality of qualitative,
quantitative, and mixed methods
studies included in mixed studies
reviews?'; qualitative research®
with MMAT users worldwide; and
a Delphi study with international
experts.’ This led to the 2018
version of the MMAT 3* We used
the original version for the pres-
ent study:.

Sufficient and necessary char-
acteristics of CM interventions
were identified using configu-
rational comparative methods
(CCM)%3; this is used to study a
small to intermediate number of
cases (eg, 5-50), among which
an outcome of interest has been
identified,* allowing for the inte-
gration of quantitative and quali-
tative results.?®* The use of CCM
helps to identify configurations,
that is, a combination of condi-
tions that produces the presence
or absence of the outcome of
interest across cases. This allows
for reduction of the complexity
of data sets in small N situations
by using Boolean algebra®” to
explore different combinations of
conditions and to identify neces-
sary and sufficient conditions
associated with the outcome of
interest. A necessary condition is
one that is always present when
the outcome occurs, that is, the
outcome cannot occur without
this condition. A condition (or
combination of conditions) is
considered sufficient to produce
an outcome if the outcome
always occurs when the condi-
tion (or combination of condi-
tions) is present.’® In the present
study, the characteristics of CM
interventions were the condi-
tions we explored. Supplemental
Appendix 2 (http://www.AnnFam
Med.org/content/17/5/448/suppl/

Table 1. Description of Included Studies

First Author,
Year, (Country)

Design

Setting

Population (CM Intervention
Inclusion Criteria)

Adam et al,*©
2010 (USA)

Bodenmann
et al,*' 2017
(Switzerland)

Brown et al,*
2005 (USA)

Crane et al,®
2012 (USA)

Edgren et al,*
2016 (Sweden)

Grimmer-Somers
et al,® 2010
(Australia)

Grinberg et al,*
2016 (USA)

Grover et al, ¥
2010 (USA)

Hudon et al,*
2015 (Canada)

Nonrandomized
trial

Randomized con-
trolled trial

Before-after study

Nonrandomized
trial

Randomized con-
trolled trial

Mixed methods
study

Qualitative study

Before-after study

Qualitative study

Primary care
clinic

ED

Primary care
clinic

ED

ED

Primary care
centers

Transitional pri-
mary care —
postdischarge

ED

Primary care
clinics

>8 clinic visits/year with multiple
comorbidities (physical, psychiatric
and psychosocial issues)

>5 ED visits/year

>1 hospital admission/year, >1
chronic condition, and life expec-
tancy judged to be greater than
3 years

>6 ED visits/year; low family income

>3 ED visits/6 months, deemed at
risk of high health care use and
considered to be receptive to
intervention

Vulnerable frequent users

>2 hospital admissions/6 months with
at least 3 of the following criteria:
>2 chronic conditions; =5 outpa-
tient medications; lack of access to
health care services; lack of social
support; mental health comorbidity;
substance abuse or use; homeless

>5 ED visits/month or concern about
ED use raised by staff or identified
by California prescription-monitor-
ing program

>3 ED visits and/or hospital admis-
sions/year, >1 chronic condition,
and identified by family physician
as a frequent user likely to benefit
from intervention

C = control group; CM = case management; ED = emergency department; | = intervention group; PCP = primary care
provider; Qual = qualitative study; Quant = quantitative study; UK = United Kingdom; USA = United States of America.
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Methodological
N Main Characteristics of the Intervention Outcome Quality Score, %
1: 12 Interdisciplinary care team developed care plan based on patient’s 1 Clinic visits 100
8 evaluation. Care plan could include referral to mental health ser- t Well-bein
vices, review of medication, and care coordination. The PCP pre- ) g )
sented the care plan to the patient and amended it if needed. t Patient satisfaction
t Quality of care
t No show or cancelled
appointments
No change in hospital admission
and ED use
1: 125 Interdisciplinary mobile team developed care plan based on No significant changes in ED 75
C 125 patient’s evaluation. Care plan could include assistance for visits
' financial entitlements, education, housing, health insurance, and
domestic violence support, as well as referral to mental health
services, substance abuse treatment, or a PCP. Team also provided
care coordination, counseling on substance abuse (if needed)
and use of medical services. They also facilitated communication
between health care team members.
17 Interdisciplinary care team developed care plan based on patient’s 1 ED visits 25
evaluation. Care plan could include referral for diagnostic testing | Hospital admissions
or specialists’ services and a review of medication. The team also P
provided care coordination, psychological support, self-manage- ¥ Length of stay
ment support, and disease management. No change in health care costs
I: 34 Interdisciplinary care team developed care plan based on patient’s 1 ED visits 75
C: 36 evaluation. Care plan could include referral for diagnostic testing . .
or specialists’ services and review of medication. The team also } ED and inpatient costs
provided group and individual medical appointments, telephone t Employment status
access to care manager, and group sessions on life-skills support.
1: 8,214 Nurse case manager developed, with patient, a care plan based on } Outpatient care 25
C: 3,967 patient’s evaluation. Care plan could include self-management sup- | Inpatient care
Y port, patient education, and referrals to other health and social P o
services. Via regular contact by telephone, case manager provided } ED visits
self-management support to patient. They also facilitated commu- 1 Health care costs
nication and supported interactions with health care providers and
social services.
Quant: 37 Interdisciplinary care team developed, with patient, care plan based 1 ED use 50
Qual: on patient’s evaluation. Care plan could include referrals to other | Hospital admissions
Unknown health and social services, self-management support, patient P
education, goal setting, and involvement in peer-led community { Length of stay
group. The team also provided support for language, literacy, | Inpatient cost
social support, and transport barriers. { Outpatient attendance
t Patient reflection on their
health and other needs
1 Patient goal-setting
30 Interdisciplinary care team developed care plan based on patient’s t Patient motivation 100
evaluation. Care plan could include access to primary care, review % Self-management
of medication, medical appointment accompaniment, assistance for ) 9 . )
transport, and financial entitlements. The team also provided care t Healing relationships
coordination and health navigation after hospital discharge.
85 Interdisciplinary care team developed care plan based on patient’s } ED use 75
evaluation. Care plan could include referrals to outpatient and | Radiation exposure from diag-
social services as well as restriction of narcotics prescriptions. nostic ima inp 9
Patients received letters to inform them of the care plan but ging
had no contact with the team. The care plan was entered in the t Efficacy of referral
patient’s medical records in the ED for easy access to information No change in hospital admissions
by the ED staff. or most common chief complaint
25 patients  Nurse case manager developed, with patient and other health care t Access to care 50
8 famil provnd‘ers, a care plan based on patient’s evaluajton. Care plar) ] _
memgers could include referrals to health and social services and interdisci- 1 Communication

plinary team meetings (including the patient). The case manager
also provided self-management support and care coordination.

t Care coordination

t Patient involvement in
decision-making
t Care transition

continued
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DC1/) provides definitions of
CCM terms.

The CCM followed the 6
steps described by Rihoux and
Ragin® (a complete descrip-
tion of each step is detailed in
Supplemental Appendix 3, http://
www.AnnFamMed.org/con-
tent/17/5/448/suppl/DC1/): (1)
building a raw data table, (2) con-
structing a truth table, (3) resolv-
ing contradictory configurations,
(4) conducting Boolean minimiza-
tion using fuzzy set/qualitative
comparative analysis (fs/QCA)
software, (5) bringing in the
logical remainders cases (TOS-
MANA software was used to cre-
ate a visual representation of our
results), and (6) interpreting the
results. Following best practices
in CCM, the selection of condi-
tions used in the analysis, and the
way each condition was defined,
was informed by case-based
knowledge (data extraction) and
CM theory.*® The number of
conditions was limited so that the
ratio between the number of pos-
sible logical combinations of con-
ditions and the number of cases
was kept sufficiently low.3”3 For
example, for the thematic synthe-
sis step of the present review, we
identified main characteristics of
CM interventions in the included
studies (Table 1). Of those, we
identified 4 initial conditions that
were most commonly reported
in the included studies (informed
by the team's experience with
CM and prior research on CM
for frequent users). The defini-
tions of these conditions were
developed iteratively by drawing
from prior research, going back
to the cases to explore how they
were defined, and drawing on the
substantive and field knowledge
of the team members. One con-
dition (effective communication
between health care providers)
was removed because it was not
reported or we were not able to

Table 1. Description of Included Studies (continued)

First Author,

Population (CM Intervention

Year, (Country) Design Setting Inclusion Criteria)
McCarty et al,* Before-after study ~ ED >25 ED visits/year or identified by
2015 (USA) ED staff as frequent user likely to
benefit from intervention
Peddie et al,*® Nonrandomized ED >10 ED visits/year
2011 (New trial
Zealand)
Pope et al,>’ 2000  Before-after study  ED Frequent users who had the poten-
(Canada) tial for high ED use, with at least
2 of the following criteria: chronic
condition, complex medical condi-
tion, substance abuse user, violent
behavior or abusive behavior
Reinius et al,* Randomized con- ED >3 ED visits/6 months with the

2013 (Sweden)

Roberts et al,>
2015 (USA)

Shah et al,>* 2011
(USA)

Skinner et al,»®
2009 (UK)

Sledge et al,*®
2006 (USA)

Spillane et al,>”
1997 (USA)

Stokes-Buzzelli et
al,%® 2010 (USA)

Weerahandi et
al, % 2015 (USA)

trolled trial

Before-after study

Nonrandomized
trial

Before-after study

Randomized con-
trolled trial

Randomized con-
trolled trial

Before-after study

Nonrandomized
trial

Transitional pri-
mary care —
postdischarge

Primary care
center

Primary care
center

ED

Transitional pri-
mary care —
postdischarge

ability to participate in the study
based on medical history, number
of medications prescribed, and
social factors

>2 hospital admissions/6 months or
>3 hospital admissions/year with
>1 chronic condition

>4 ED visits or hospital admissions
or >3 hospital admissions or >2
hospital admissions and 1 ED visit/
year, with low family income, unin-
sured, and not eligible for public
health insurance program

>10 ED visits/6 months or identified
by senior health care providers
as putting a high demand on
unscheduled care services (or at
future risk) and who could benefit
from intervention

>2 hospital admissions/year

>10 ED visits/year

Top 100 frequent ED users, or iden-
tified as frequent users deemed
appropriate for intervention

>1 hospital admission/T month or
2 hospital admissions/6 months

C = control group; CM = case management; ED = emergency department; | = intervention group; PCP = primary care
provider; Qual = qualitative study; Quant = quantitative study; UK = United Kingdom; USA = United States of America.
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Methodological
N Main Characteristics of the Intervention Outcome Quality Score, %
23 Interdisciplinary care team developed, with patient, a care plan based | ED visits 50
on patient’s evaluation. Care plan could include referrals to health
care and social services, goal setting, crisis intervention, restriction
of narcotic prescriptions, assistance for transport, financial entitle-
ments, and housing. The team also provided care coordination and
supported interactions with community services.
1. 87 Interdisciplinary care team developed care plan based on patient’s No change in ED visits 25
77 evaluation. The care plan could include referrals to a PCP and
interdisciplinary team meeting (including the patient).
24 Interdisciplinary care team developed care plan based on patient’s 1 ED visits 25
evaluation. Care plan could include referrals to health care and
social services, restriction of narcotic prescriptions, restriction of ED
use, limited interaction with ED staff, and escort by a security guard
in the ED. The team also provided counseling and supported inter-
actions with community services.
1: 211 Same intervention as Edgren et al (2016)** | Outpatient care 50
G 57 + ED visits
} Length of stay
} Health care costs
1 Health status
1 Patient satisfaction
No change in inpatient care, hos-
pital admissions, or mortality
198 Interdisciplinary care team developed, with patient, care plan based 1 ED visits 75
on patient’s evaluation. Care plan could include goal setting, . .
! e | . ; } Hospital admission
review of medication, assistance for transport, financial entitle-
ments, and housing. The team also provided self-management sup- } Health care costs
port, patient education, health navigation, and care coordination.
1: 98 Case manager developed, with patient, care plan based on patient’s 1 ED visits 50
C 160 evaluation. Care plan could include referrals to health and social | Health care cost
services, goal setting, assistance for transport, financial entitle- i ) o
ments, and housing. The case manager also provided care naviga- No change in hospital admissions
tion, facilitated communication with health care providers, sup- or length of stay
ported interactions with community services, and provided care
transition.
57 Interdisciplinary care team developed care plan based on patient’s 1 ED visits 75
evaluation. The care plan could include referrals to health care
services.
1. 47 Same intervention as Brown et al (2005)* t Clinic visits 50
C 49 No change in health care use or
costs, functional status, patient
satisfaction, or medication-
taking adherence.
I: 27 Interdisciplinary care team developed care plan based on patient’s No change in ED visits 75
C 25 evaluation. Care plan could include care recommendation and treat-
ment guidelines for ED staff such as limitation of diagnostic tests
and restriction of narcotics prescriptions. The team also provided
psychosocial services, care coordination, and liaison with a PCP.
36 Interdisciplinary care team developed care plan based on patient’s 1 ED visits 75
evaluation. The care plan could include care suggestions and | ED contact time
treatment guidelines (eg, restriction of narcotics prescriptions) for
ED staff. } Laboratory tests ordered
} ED costs
1: 579 Social worker case manager, with patient and other health care No change in hospital admissions 50
. roviders, developed care plan based on patient’s evaluation.
C: 579 p P p P

Care plan could include referrals to health care and social services,
counseling for mental health problems, self-management support,
patient activation, assistance with insurance, and medical appoint-
ment accompaniment. The case manager also provided care
coordination and care transition and facilitated communication
between health care providers.
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conclude its absence/presence across all cases. Finally,
the definitions of the 3 remaining main conditions were
used to develop a codebook that was independently
tested for clarity and comprehensiveness by review-

ers outside the team. The final list of conditions and
outcomes is presented in Supplemental Appendix 4
(http://www.AnnFamMed.org/content/17/4/448/suppl/
DC1/).

RESULTS

We identified 10,687 unique records, of which 10,548
did not meet the inclusion criteria (Figure 1). Among the
139 full-text articles selected, 117 were excluded based

on the inclusion criteria, 1 was excluded because it did
not meet the 2 initial MMAT screening questions,®® and
another was excluded from the CCM analysis, owing to
lack of information about the conditions (characteristics)
of CM intervention in the documents.®' Thus, 20 stud-
ies (18 CM interventions) were included in the synthesis.
Table 1 presents a description of these studies. Seven-
teen were quantitative (7 before-after studies, 5 nonran-
domized controlled trials, and 5 randomized controlled
trials), 2 were qualitative, and 1 was a mixed methods
study. Twelve were conducted in United States, 2 each
in Sweden and Canada, and 1 each in Switzerland,
Australia, New Zealand, and the United Kingdom. The
studies included 17 to 12,181 participants, with a mean
age range of 20 to 66 years. The

Figure 1. Study selection process.

proportion of men varied from
23% to 75%. All of the stud-

2 Additional
records identified
via hand searching

15,701 Records
identified via data-
base searching

Identification

Y

10,687 Records after duplicates removed

Y
10,687 Records screened

Screening

ies included development and
implementation of a care plan,
15 involved an interdisciplin-
ary team, *0-43,45-4749-51,53,55-58 4
11 were conducted in an ED
Settiﬂg.“’43’44’47’49'52’55’57’58

For the majority of stud-
ies (n=17), CM intervention
participants were identified
using a threshold of number of
health care visits, 0-4446-50,52:57,59

To determine eligibility, 9 stud-

Y

10,548 Records excluded

ies required patients be evalu-

Y

139 Full-text articles
assessed for eligibility

Eligibility

ated by a health care provider
to assess their likelihood of

benefiting from the CM inter-
VCl’ltiOH.“’“’w'w’Sl’52’55’58 Ten

studies included patients with

119 Full-text articles excluded
26 Poster/conference abstract
25 No physical chronic disease
20 Not frequent users
9 No postintervention evaluation
10 Single-disease—oriented
> 6 No intervention
15 Not a case-management intervention
3 Not in English or French
2 Frail elderly
1 Not in primary care
1 Low scientific quality
1 Lack of information

a complex/vulnerable situation
such as the presence of physical,
psychiatric, and/or psychoso-
Clal issues‘40,42,43,45,46,48,51-54 The
methodologic quality of the
included studies ranged from
25% to 100% (median, 50%).
Fifteen studies reported
positive outcomes such as
health and functional status,
patient satisfaction,***? self-

management,45'46'48 ED42-45,47,49,51 -

Y

20 Studies included
(18 interventions)

17 Quantitative studies

Included

2 Qualitative studies
1 Mixed methods studies

55,58 40,44,45,52

and clinic visits,
hospital admission*>#44>3 and
length of stay,**#>°? and ED*344°*
555758 and inpatient cost.*3 444552
5t Regarding the conditions,

16 studies implemented a

high-intensity CM intervent
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ion*0-46,48,49,51-54,56,57,59

including at least 3 of the following
criteria: caseload of fewer than 60 patients, >50% of the
time spent face-to-face with the patient, initial assessment
in person, and multidisciplinary team meetings or fre-
quent contact with the patient. Fifteen studies identified
patients who could benefit the most from the CM?*4>
4951558 on the basis of their identification as frequent
users (with no clear definition) with complex care needs
or based on providers' assessment that the CM interven-
tion would be beneficial. Finally, 17 studies included a
multidisciplinary/interorganizational care plan**-34>-
515355-%9 documenting patient needs and goals as well as
the available resources to respond to patients' needs and
including at least 2 health care providers from disciplines
other than the family physician or case manager.

Table 2 shows 5 configurations for which the case-
finding condition was always present when a positive
outcome occurred. In addition, the CCM revealed that
the multidisciplinary/interdisciplinary care plan and the
CM intensity conditions were often present when a
positive outcome occurred. These results remained the
same when we removed the studies with low methodo-
logic quality.*>#4°%°! Supplemental Appendix 5 (http://
www.AnnFamMed.org/content/17/5/448/suppl/DC1/)
illustrates the relation between the conditions and the-
outcomes based on the results presented in Table 2.

The analysis revealed that the case-finding char-
acteristic (ie, high frequency of health care visits)
and complexity of health care needs are necessary to
produce a positive outcome. Moreover, in our cases,
positive outcomes were associated with the following 2
sufficient characteristics when each was combined with
this necessary condition: high-intensity CM interven-
tion and presence of a multidisciplinary/interorganiza-
tional care plan.

DISCUSSION

Our findings suggest that CM should be offered to
patients such as those who are uninsured, have a low

income, or who a health care provider deems in need
and who frequently use health care services and have
complex health care needs. Such appropriate case find-
ing should be combined with a high-intensity interven-
tion and/or the presence of a multidisciplinary/interor-
ganizational care plan.

h,60:62:64 35 well our prior thematic

Previous researc
analysis review on key factors of CM interventions,®
have recognized the importance of appropriate patient
identification. Previous studies, however, have defined
the appropriateness of patient identification on the
basis of patients’ risk of frequent health care use and
associated cost to health care systems.®*¢°7 [n addi-
tion to these criteria, our present results recommend
a case-finding process based also on patient complex
care needs (eg, combination of physical, psychiatric,
and social conditions; poverty, polymedication, lack of
social support, or clinical judgment).®® A combination
of quantitative (eg, prediction tools and thresholds)
and qualitative (eg, clinical judgment) techniques might
be the best approach to identify patients for whom
CM interventions will likely be most beneficial.®*

The association between high-intensity CM and
its effectiveness has been examined in other popula-
tions. In a systematic mixed studies review exploring
the relations between positive outcomes and barriers
to CM implementation designed for patients with
dementia and their caregivers in home care programs,
high-intensity CM identified with CCM was shown
to be a necessary and sufficient condition to produce
positive clinical outcomes and to reduce health care
use.® Similar to our present results, the importance
of small caseload, regular follow-up, and multidisci-
plinary team meetings was highlighted.® In addition,
reviews on the effect of CM in reducing hospital
use,”? and on the effectiveness of interventions in
reducing ED use,'® reported that regular in-person
contacts with a case manager, a criterion for high-
intensity CM, might contribute to positive patient
outcomes. However, others®® have reported equivocal

Table 2. Truth Table

Multidisciplinary/

Case-Management Case Interdisciplinary Positive  No. of
Intensity Finding Care Plan Outcome Cases Cases

1 1 1 1 9 Adam et al,*° Brown et al,* Crane et al,** Grimmer-
Somers et al,* Grinberg
et al,* Hudon et al,*® McCarty et al,* Pope et al,*!
Roberts et al*

1 1 0 1 3 Edgren et al,** Reinius et al,>> Shah et al**

0 1 1 1 3 Grover et al,* Skinner et al,> Stokes-Buzzelli et al*®

1 0 1 0 4 Bodenmann et al,*' Sledge et al,*® Spillane et al,”’
Weerahandi et al,>®

0 0 1 0 1 Peddie et al*
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results regarding the effect of high-intensity CM for
patients with complex care needs and highlighted that
evidence from CM interventions remains unclear. This
might explain why our present CCM analysis did not
identify high-intensity CM intervention as a necessary
condition to produce positive outcomes.

Multidisciplinary teams have been recognized as
an important part of CM interventions,'® providing
the opportunity to learn from each other and offering
holistic and comprehensive care for patients with com-
plex care needs.> %7172 As the coordinator of the mul-
tidisciplinary team, the case manager must ensure that
patients receive coordinated and integrated care pro-
cesses that guarantee quality and cost effectiveness.®
To this end, the development and implementation of
a care plan is a strategy used by the case manager and
best suited to align the goals of the different health
care services.®® Our present review suggests that a care
plan provided by health care providers from different
disciplines, combined with appropriate case finding, is
a strategy that will more likely be effective and result
in positive CM outcomes.

To our knowledge, this is the first systematic review
aimed at identifying characteristics of CM interven-
tions associated with positive outcomes. Whereas a
meta-analysis of quantitative results would have led
to an estimate of the magnitude of the effect of CM,
it would not have revealed the characteristics that are
necessary and sufficient to yield the effect size. The
present review used an innovative method of data
analysis, CCM, which allowed us to combine quantita-
tive, qualitative, randomized, and uncontrolled study
designs in a single analysis scheme to clarify how CM
leads to positive outcomes. All steps of this systematic
review were confirmed by at least 2 members of the
team to ensure reproducibility of the results. In addi-
tion, the systematic review process lends credence
to our results, as does our sensitivity analysis, which
showed that the methodologic quality of the included
studies did not affect the results.

Limitations

In the present review, all outcomes were considered
equal and were not analyzed individually. Second,

we considered all of the eligible CM intervention
studies regardless of methodologic quality. The sen-
sitivity analysis, however, indicated that the studies
with low methodologic quality did not influence the
results. Third, given that the majority of the studies
were implemented at a single site, results might not be
generalizable to multisite health care settings. Fourth,
the present review did not address the knowledge gap
concerning who should deliver CM or where. Fifth,
even though frequent users are a primary target of

case management research, the present review did not
evaluate case management for individuals with complex
health care needs who are not frequent users. Finally,
the primary publications often did not include enough
contextual information to make a broader consider-
ation of context possible.

CONCLUSIONS

On the basis of our results, we recommend that policy
makers and clinicians focus on their case-finding
processes because these comprise the essential char-
acteristic of effective CM. Moreover, value should
be placed on high-intensity CM intervention (ie,
small caseload, frequent face-to-face contact with the
patient, initial assessment in person, and/or multidis-
ciplinary team meetings) and developing care plans
with multiple types of care providers to help improve
patient outcomes. All policy makers and clinicians
directly or indirectly involved in CM now or in the
future should consider adapting their decisions or
practices accordingly. Further research could address
how different primary care settings (eg, ED vs clinic)
influence CM outcomes.

To read or post commentaries in response to this article, see it
online at http://lwww.AnnFamMed.org/content/17/5/448.
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