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Abstract

Objective: The aim of this study was to summarize the

available literature on the effectiveness of ambulatory nurse-led

case management for complex patients in general health care.

Method: We searched MEDLINE, EMBASE, the Cochrane

Controlled Trials Register, and Cinahl. We included randomized

controlled trials, controlled clinical trials, controlled before/after

study, and time series studies; identified references were screened

by two reviewers. Two reviewers rated the quality of each article.

Data extracted from the selected publications included design,

characteristics of the participants, the intervention, type of outcome
0022-3999/07/$ – see front matter D 2007 Elsevier Inc. All rights reserved.
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Abbreviations: RCT, randomized clinical trial; CCT, controlled clinical

trials; CBA, controlled before/after study; ED, emergency department.
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measures, and results. Results: We identified 10 relevant pub-

lications. Nine studies used readmission rate as primary outcome.

Fewer studies investigated duration of hospital readmissions,

emergency department (ED) visits, functional status, quality of

life, or patient satisfaction. In general, results with regard to the

effectiveness of case management were conflicting. Conclusion:

There is moderate evidence that case management has a positive

effect on patient satisfaction and no effect on ED visits. It was not

possible to draw firm conclusions on the other outcomes.

D 2007 Elsevier Inc. All rights reserved.
Keywords: Sytematic review; Complexity; Case management; Integrated care
Introduction

Case management has, in recent years, been described as a

solution to improve outcomes in complex patients [1–3].

Case management is concerned with an optimisation of

multidisciplinary treatment for complex patients and on the

integral care needs of the individual patient without focusing

on only one specific illness or population (as in disease

management [4]). Case management has been applied in the
field of psychiatry for a long time. A review of the literature

[6] showed that psychiatric case management in psychiatric

health care may be associated with improved compliance and

reductions in hospitalization. Over the past decade, more

attention has been directed toward the effects of case

management in general health care [2,7–10].

With respect to the characteristics of complex patients in

general health care, these patients have by definition multiple

health problems in various health domains. In other words,

case management is about flexible treatment plans in mixed

populations. We defined complex patients as patients with

acute or chronic multimorbid medical condition(s) or

symptoms with psychiatric comorbidity [11] and/or social

vulnerabilities, with more than one health care worker

involved in the care process. These complex conditions have
earch 62 (2007) 385–395
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a deleterious effect on health care utilization, quality of life,

morbidity, compliance, and mortality in primary care as well

as in hospital care [5,12–14], leading to an extended duration

of hospital stay, more doctor visits and emergency depart-

ment (ED) visits, and more readmissions [15–17]. Because of

an increase in the number of patients with complex problems

due to an ageing population, increasing comorbidity, and a

more complex health care organisation [20,21], it is expected

that more patients will need case management in the years to

come [3,7,18,19]. We aimed to summarize evidence for the

effectiveness of postdischarge nurse-led case management

for complex patients by means of a systematic review.
Methods

Criteria for inclusion of studies in this review

Types of studies

Studies published from 1966 until June 15, 2005, were

eligible for inclusion in the review; no language restrictions

were applied. We included randomized controlled trials

(RCTs), controlled clinical trials (CCTs), controlled before/

after studies (CBAs), and time series studies addressing the

effectiveness of postdischarge nurse-led case management

for complex patients in general health care.
Fig. 1. Process of st
Types of participants

Studies considered for inclusion in this review focused

on ambulatory patients over 18 years of age and were

defined as complex; patients with acute or chronic medical

condition(s) and described other vulnerabilities, such as

(psychiatric) comorbidity; frail elderly people; and patients

with social problems, reduced functional status, or poor

quality of life, and with more than one health care worker

involved in the care process.

Studies were excluded if they focused on only one

specific disease, with less attention paid to other vulner-

abilities or comorbidities (e.g., disease management proto-

cols) or when the case management focused solely on

psychiatric/mental health care.

Types of interventions

Interventions had to be implemented in an ambulatory

setting. The criteria used to identify case management were

assessment of the client’s needs, development of a

comprehensive service plan, arrangement of service deliv-

ery, monitoring and assessment of services, evaluation, and

follow-up [6]. There were no limits with regard to the types

of intervention.

We excluded studies in which the care was only guided

by chronic disease management protocols or guidelines, or
udy selection.



Table 1

Results of quality assessment of the included studies

Authors

Concealment

of allocation

Baseline

comparability

Blinded assessment

of outcomes

Follow-up,

patients

Follow-up,

professionals

Protection against

contamination

Brand et al. [24] + � Readmission + + X ?

ED visits + +

Quality of life � �
Laramee et al. [1] ? � Readmission + + X +

Hospital days + +

Patient satisfaction � +

Lob et al. [25] ? ? Readmission + � X +

Hospital days + �
ED visits + �

McCorckle et al. [18] + � Functional status ? + X +

Naylor et al. [2] + + Readmission + + X +

Hospital days + +

ED visits + +

Functional status + �
Patient satisfaction + �

Rich et al. [19] ? + Readmission + + X +

Hospital days + +

Rich et al. [3] + + Readmission + + X +

Hospital days + +

Quality of life ? �
Sommers et al. [7] + � Readmission + + + +

ED visits + +

Quality of life � �
Weinberger et al. [9] + + Readmission + + X +

Hospital days + +

Quality of life + +

Patient satisfaction + +

Williams et al. [26] + ? Readmission ? ? X +

(+) Positive; (�) negative; (?) unclear; (X) not applicable.
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if the case manager was an administrative case manager

(employed by an insurance company).

Types of outcome measures

Studies with one or more of the following outcome

measures were included: readmission, duration of hospital

readmissions, emergency department (ED) visits, functional

status, quality of life, and patient satisfaction.

Search strategy

In order to identify relevant publications for the review,

an extensive search was performed in MEDLINE (1966

until June 15, 2005) (Appendix A), and an analogous search

was performed in EMBASE (1983 until June 15, 2005), the

Cochrane Controlled Trials Register (the Cochrane Library

Issue 2005), and Cinahl (1982 until June 15, 2005). The

search was completed by checking the references of relevant

publications (reviews and identified trials). The titles and

abstracts of references identified by the search were

screened independently by two reviewers (CL and DvdW)

for their potential relevance and design. Since one of the

reviewers was familiar with some of the studies beforehand,

it was decided not to blind the studies during the selection

procedure. The full version of an article was obtained if,

from this initial assessment, it appeared to meet the
inclusion criteria. The papers were screened for eligibility,

checking first design then study population, intervention,

and, finally, outcome measures. Any disagreements between

the reviewers were resolved by discussion.

Methodological quality assessment

The methodological quality assessment and data extraction

were carried out by two independent reviewers (CL and PdJ).

The studies were not blinded for authors, institutions, or the

journals in which they were published because the reviewers

were both familiar with the literature on case management. The

methodological quality of each study was assessed, using the

Effective Practice and Organisation of Care quality assessment

criteria [22] that were slightly adjusted for this systematic

review. Assessment of methodological quality was piloted by

using an RCT on disease management for heart failure [8],

which was not included in the present review. Each study was

scored with regard to concealment of allocation, baseline

comparability, blinded assessment of primary outcomes,

follow-up of patients or episode of care, follow-up of

professionals, and protection against contamination. (Appendix

B) Disagreements between the reviewers were resolved by

discussion. Each item was scored as positive (+), negative

(�), unclear (?), or not applicable (X). We used a cutoff

point of 4 to identify studies of high methodological quality.



Table 2

Characteristics of included studies

Authors Methods Participants Interventions Authors conclusion

Brand et al. [24] CBA, 2 units sharing a single

medical ward. One ward

assigned to intervention, other

ward to control condition

166 participants,

age z65 years, previous

admission last 6 months,

z2 active comorbidities,

admitted with CHF

I (83): screening for risk

factors, identification of

disease, medication,

self-management, social

issues, action plan,

coordination and liaison,

referrals to allied health.

Seen within 2 weeks,

no home visits

3 and 6 months follow-up.

No significant difference

found for readmission, ED

visits, and quality of life

C (83): discharge planning

and sometimes outpatient

follow-up

Laramee et al. [1] RCT, first simple

randomization of patients, later

blocks of 8 patients, enrolled

by clinical research coordinator

287 patients with either

primary or secondary heart

failure, all ages, having any

comorbidity

I (141): early discharge

planning, patient and family

CHF education, promotion

of optimal CHF medication.

12 weeks of telephone

follow-up; Day 1 and 3 after

discharge, Weeks 1, 2, 3, 4,

6, 8, 10, and 12

3 months follow-up.

Outcomes significantly

better in I for patient

satisfaction; no significant

difference for readmission

rate and hospital days

C (146): care as usual

Lob et al. [25] CBA, admission to

intervention group by

judgment of the case manager

1507 patients with

severe chronic illnesses and

documented diagnosis of

diabetes, history of frequent

hospitalization, psychiatric

problems, noncompliance

or social problems

I (1050): co-coordinating

care at home and

coordinating medical

appointments, facilitating

care, e.g., ongoing support,

telephone contact every 1 or

2 weeks. Duration: varied

per patient

12 months follow-up.

Outcomes significantly

better in I for readmission

and total hospital days.

No significant difference

for ED visits.

C (457): ?

McCorckle et al. [18] RCT, randomization of

patients, allocation using

sealed opaque envelope

technique

375 patients, age z60 years,

newly diagnosed with solid

cancer, predicted survival

N6 months, often comorbidities

I (190): assessment and

monitoring of physical,

emotional, and functional

status, teaching, counseling,

and supporting. Providing

direct care if needed,

referral. Duration 4 weeks:

3 home visits and

5 telephone calls

6 months follow-up.

Outcomes significantly

worse in I for functional

status

C (185): care as usual

Naylor et al. [2] RCT, randomization of patients

performed by a

computer-generated algorithm

363 patients with at least one

somatic diagnosis at admission

and poor postdischarge

outcomes in an earlier study

I (177): direct clinical care,

education, coordination,

referral, compliance

increasing interventions,

written letter at end of

intervention. Duration:

4 weeks, at least 2 home

visits, additional on needs,

telephone availability

7 days/week, weekly

telephone contact

6 months follow-up.

Outcomes significantly

better in I for readmission.

No significant difference

for ED visits, functional

status, and patient satisfaction

C (186): care as usual

Rich et al. [19] RCT, randomization of

patients, assigned on a

2:1 basis, stratified according

to risk category

98 patients, age =70 years,

confirmed heart failure and

classified as medium or high

risk for early readmission

I(63): education about CHF,

compliance improvement of

medication, early discharge

planning, emotional

support. Home visits in first

week: 3 times, subsequent

visits, possibility for

telephone contact

3 months follow-up. No

significant difference for

readmission, and hospital

days

C (35): care as usual
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Table 2 (continued)

Authors Methods Participants Interventions Authors conclusion

Rich et al. [3] RCT, randomization of patients

with the use of a

computer-generated list of

random numbers

282 patients, age z70 years,

confirmed heart failure and at

least one risk factor for early

readmission

I (142): multidisciplinary

nurse-directed. Education,

compliance improvement of

medication and diet,

discharge planning,

identification of recurrent

problems. Home visits in

first week: 3 times,

subsequent visits, possibility

for telephone contact

3 months follow-up.

Outcomes significantly

better in I for readmission

and hospital days

C (140): care as usual

Sommers et al. [7] Cluster RCT, 18 doctors were

randomized using a random

number table to C or I group

543 patients, elderly (age 65+

years), with at least 2 chronic

conditions and functional

deficits

I (280): assessing health

care needs, formulating

treatment plan, monitoring,

coaching, promotion of

community-based services.

At least every 6 weeks

contact by telephone, home

visits or small group sessions

18 months follow-up. No

significant difference for

re-admission, ED visits,

and quality of life

C (263) care as usual

Weinberger et al. [9] Multicenter RCT,

randomization of patients,

stratified according to

entitlement status and index

disease. Assignment by

telephoning statistical

coordinator

1396 patients with documented

diagnoses of DM, HF, or

COPD, extremely poor quality

of life scores at baseline

I (695): assessment of

patients postdischarge

needs, education,

coordinating medical

appointments, monitoring

and updating treatment

plan. Telephone contact in

2 days after discharge,

discharge appointments.

6 months follow-up.

Outcomes significantly

better in I for patient

satisfaction. No significant

difference for proportion

of readmission over 6 month

and quality of life. Outcome

significantly worse in I for

days of hospitalization.

C(701): care as usual

Williams et al. [26] RCT, randomization of

patients, using random

numbers table

75 patients, admitted N3 times

within 1 year, chronic medical

illnesses

I (35): 9 home visits,

obtaining vital signs,

cursory physical

assessment, patient and

family teaching. Duration 3

months, 9 home visits

in total

5.5 months follow-up.

Outcomes in favour of I

for readmission rate.

C (40): no home nurse visits

C, control group; CHF, chronic heart failure; COPD, chronic obstructive pulmonary disease; DM, diabetes mellitus; HF, heart failure; I, intervention group.
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Study characteristics

The following data were extracted from the studies:

– characteristics of the study: design, conditions and

group allocation;

– characteristics of the participants: number of partic-

ipating patients, number of patients per group,

somatic disease and other vulnerabilities;

– characteristics of the intervention: the type of

intervention and the frequency and duration of the

intervention;

– types of outcomes: readmission, duration of hospital

readmissions, ED visits, functional status, quality of

life, and patient satisfaction.

Data analysis

A qualitative analysis (bbest-evidence synthesisQ) was

first performed taking the methodological quality of the
studies and the consistency of findings into account [23].

The studies were analysed and scored for each outcome

separately. Studies were considered to be of relatively high

methodological quality if at least four of the six quality

criteria were met. Consistent findings were defined as

statistically significant effects for a specific outcome in

favour of case management in at least 75% of all studies.

The best-evidence synthesis resulted in the following

levels of evidence:

Level 1 —strong evidence: generally consistent find-

ings in multiple high-quality studies.

Level 2 —moderate evidence: generally consistent

findings in multiple low-quality studies and/

or one high-quality study.

Level 3a —limited evidence: only one low-quality

study.

Level 3b —conflicting evidence: inconsistent findings

in multiple studies.

Level 4 —no evidence from trials, no relevant studies

identified [23].
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The results concerning readmission rate were presented

as relative risks (RRs) with corresponding 95% confidence

intervals (95% CIs). For continuous outcomes (duration of

hospitalization, ED visits, functional status, quality of life,
Table 3

Outcomes on readmission, hospital days, ED visits, functional status, quality of l

Readmission

Authors

Quality

score

Length of

follow-up

(months)

Patients:

N/follow-up (%)

Intervention

group: N (%)

Brand et al. [24] 3 3 186/154 (93) 30 (36.1)

Laramee et al. [1] 3 3 287/256 (89) 49 (37)

Lob et al. [25] 2 12 1507/782 (52) Mean change (S.D.

�0.71 (2.16)

Naylor et al. [2] 5 6 363 (100) 36 (20.1)

Rich et al. [19] 4 3 98 (100) 21 (33.3)

Rich et al. [3] 5 3 282 (100) 41 (28.9)

Sommers et al. [7] 5 18 543/465 (86.6) Insufficient data

Weinberger et al. [9] 5 6 1396 (100) 340 (49)

Williams et al. [26] 2 5.5 Insufficient data Insufficient data

Hospital days

Authors

Quality

score

Length of

follow-up

(months)

Patients:

N/follow-up (%)

Intervention group:

mean (S.D.)

Laramee et al. [1] 3 3 287/256 (89) 6.9 (6.5)

Lob et al. [25] 2 12 1507/782 (52) Mean change (S.D.

�5.8 (20.6)

Naylor et al. [2] 5 6 363 (100) 1.53 (3.69)

Rich et al. [19] 4 3 98 (100) 4.3 (8.7)

Rich et al. [3] 5 3 282 (100) 3.9 (10.0)

Weinberger et al. [9] 5 6 1396 (100) 10.2 (19.8)

ED visits

Authors

Quality

score

Length of

follow-up

(months)

Patients:

N/follow-up (%)

Intervention

group: N (%)

Brand et al. [24] 3 6 186/154 (93) 18 (21.7)

Lob et al. [25] 2 12 1507/782 (52) Mean change (S.D.

�0.20 (4.14)

Naylor et al. [2] 5 6 363 (100) Mean (S.D.) 0.1 (0

Sommers et al. [7] 5 18 543/465 (85.6) Insufficient data

Functional status

First author:

Quality

score

Length of

follow-up

(months)

Patients:

N/follow-up (%) Scale

McCorckle et al. [18] 3 6 375/305 (81.3) Enforced Social

Dependency Scale

Naylor et al. [2] 4 6 Insufficient data Enforced Social

Dependency Scale

Quality of life

Brand et al. [24] 1 3 186/118 (71.1) Assessment of

QoL Instrument

Rich et al. [3] 3 3 282/126 (44.6) Chronic Heart Failu

Questionnaire

Sommers et al. [7] 3 18 543/384 (70.7) SF-36

Weinberger et al. [9] 5 6 1396/1187 (85) SF-36
and patient satisfaction), the mean difference (MD) and

corresponding 95% CI were presented. A quantitative or

meta-analysis was anticipated only if there was sufficient

homogeneity across studies with regard to the study
ife, and patient satisfaction

Control group: N (%) RR (95% CI)

30 (36.1) 0.97 (0.66–1.45)

46 (37) 1.0 (0.74–1.40)

), Mean change (S.D.),

�0.18 (2.54)

MD (95% CI),

�0.53 (�0.89–�0.17)
69 (37.1) 0.55 (0.39–0.78)

16 (45.7) 0.73 (0.44–1.2)

59 (42.1) 0.69 (0.5–0.95)

Insufficient data OR 0.26 (0.08–0.84)a

308 (44) 1.11 (0.99–1.25)

Insufficient data Insufficient data

Control group:

mean (S.D.) MD (95% CI)

9.5 (9.8) �2.60 (�4.65 to �0.55)
), Mean change (S.D.),

�0.8 (15.7)

�5.00 (�7.62 to �2.38)

4.09 (8.53) �2.56 (�3.88 to �1.24)
5.7 (11.8) �1.40 (�5.86 to 3.06)

6.2 (11.4) �2.30 (�4.47 to �0.13)
8.8 (19.7) 1.40 (�0.67 to 3.47)

Control group: N (%) RR (95% CI)

15 (18.1) RR (95% CI),

1.17 (0.64–2.15)

), Mean change (S.D.),

�0.14 (3.11)

MD (95% CI),

�0.06 (�0.58 to 0.46)

.5) Mean (S.D.) 0.2 (0.4) P .21b

Insufficient data P .77c

Intervention,

mean (S.D.) Control, mean (S.D.) MD (95% CI)

18.85 (8.0) 16.94 (6.9) 1.91 (0.24–3.58)

Insufficient data Insufficient data n.s.

Insufficient data Insufficient data ? (�23.5%
to �2.4%)

re Mean change (S.D.),

22.1 (20.8)

Mean change (S.D.),

11.3 (16.4)

10.8 (4.29–17.31)

Insufficient data Insufficient data P=.8

Insufficient data Insufficient data n.s.
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Patient satisfaction

First author:

Quality

score

Length of

follow-up

(months)

Patients:

N/follow-up (%) Scale

Intervention,

mean (S.D.) Control, mean (S.D.) MD (95% CI)

Laramee et al. [1] 2 3 287/251 (87.5) Participant survey Insufficient data Insufficient data P=.01 (13/16 items)

Naylor et al. [2] 4 6 Insufficient data Investigator developed Insufficient data Insufficient data n.s.

Weinberger et al. [9] 5 6 1396/1187 (85) Patient Satisfaction

Questionnaire

Insufficient data Insufficient data P=.001

Readmission: McCorckle et al. [18], not assessed.

Hospital days: Sommers et al. [7], McCorckle et al. [18], and Williams et al. [26], not assessed.

ED visits: Weinberger et al. [9], Rich et al. [3,19], Laramee et al. [1], McCorckle et al. [18], and Williams et al. [26], not assessed.

Functional status: Weinberger et al. [6], Rich et al. [3,19], Sommers et al. [7], Laramee et al. [1], Lob et al. [25], and Williams et al. [26], not assessed.

Quality of life: Naylor et al. [2], Rich et al. [19], Laramee et al. [1], McCorckle et al. [18], Lob et al. [25], and Williams et al. [26], not assessed.

Patient satisfaction: Rich et al. [3,19], Sommers et al. [7], McCorckle et al. [18], Lob et al. [25], and Williams et al. [26], not assessed.

n.s.=not significant.
a Adjusted OR and longitudinal data analysis.
b Number of patients unclear.
c Adjusted and longitudinal data analysis.
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population (type and severity of disease), intervention

(content of case management), and outcome assessment

(type of outcome measure and length of follow-up).
Results

Literature search and study selection

We first performed our search in MEDLINE (928 titles of

articles), then in EMBASE (195 additional hits), and

subsequently in the Cochrane Library (79 additional hits)

and Cinahl (416 additional hits). By reference checking, we

identified an additional 20 hits, resulting in a total of 1638

hits. (Fig. 1) Based on titles and abstracts, 105 full-text

articles were retrieved, 10 of which met the inclusion criteria

[1–3,7,9,18,19,24–26].

Of the 95 studies that were excluded, 26 were not an

RCT, a CCT, a CBA, or a time series design; the patient

population of 53 studies was not considered to be complex

or the patient complexity was not described explicitly; in

15 studies the intervention did not concern case manage-

ment; and one study did not use any of the selected

outcome measures.

Methodological quality of the included studies

Studies were ranked in alphabetical order (Table 1).

Concealment of allocation was scored positively in 7 out

of 10 studies, but baseline comparability was often

insufficiently described or negatively evaluated (6/10).

The blinded assessment of outcomes and the follow-up

of patients were scored for each outcome measure

separately. In general, for the more objective, care-related

outcome measures (readmissions, duration of hospital

readmissions, ED visits) the follow-up of patients was
mostly evaluated positively (15/19). For patient-oriented

outcome measures (quality of life, functional status, and

patient satisfaction), more than half of the outcome

measurements were evaluated negatively (5/9) with loss

to follow-up ranging between 12% and 55%. The follow-

up of professionals was only described in one study. All

except one of the studies had positive scores for protection

against contamination (9/10).

Study characteristics

The study characteristics are summarized in Table 2.

Eight of the studies were RCTs [1–3,7,9,18,19,26] and

two were CBA studies [24,25]. The number of participat-

ing patients (median, 325; minimum, 75; maximum, 1507)

and the duration of the follow-up (median, 6 months;

minimum, 3 months; maximum, 18 months) varied

considerably. Some of the populations consisted of frail

elderly people [3,7,18,19,24] others were patients with

both somatic diseases and mental health problems

[1,25,26], and some were patients with a high risk of

readmission [2,9]. Case management consisted of assess-

ment of the client’s needs, development of a comprehen-

sive service plan, arrangement of service delivery,

monitoring and assessment of services, evaluation, and

follow-up, but frequency and duration of home visits

varied considerably. There was a wide variation in

outcome measures. Although readmission was used as an

outcome measure in nine studies [1–3,7,9,19,24–26], there

was a difference in the definition: only first readmission

(with variable length of follow-up) or any readmission in

the first 60 days after discharge. The number of ED

visits was measured in four studies [2,7,24,25]. Quality of

life or functional status was measured in six studies

[2,3,7,9,18,24], but different scales were used or insuffi-

cient data were presented to enable the calculation of

mean differences.
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Effectiveness of case management

Given the heterogeneity across studies with regard to

study population and outcome assessment, we decided

against statistical pooling of the results. The best-evidence

synthesis resulted in the following conclusions (Table 3).

Readmission

There is conflicting evidence that case management has a

positive effect on the number of readmissions.

Nine studies measured readmission [1–3,7,9,19,24–26].

Three studies [2,3,7], all of relatively high quality and one

study of low quality [25], reported a positive result in favour

of the intervention group. However, four studies [1,9,19,24]

two which were of high quality [9,19], could not demon-

strate significantly better outcomes for case management.

One study presented insufficient data [26], so no conclusion

could be drawn.

Hospital days

There is conflicting evidence that case management has a

positive effect on the duration of hospital readmissions.

Six studies measured duration of hospitalization [1–3,

9,19,25]. Four studies were of relatively high quality

[2,3,9,19]; two showed a positive result in favour of the

intervention group [2,3], but the other two [9,19] showed

no significant differences compared to the control group.

The two studies with low-quality scores reported positive

effects of case management on the duration of hospital-

ization [1,25].

ED visits

There is strong evidence that case management has no

significant effect on the number of ED visits.

Of the four studies that measured the number of ED

visits, two were of high quality [2,7] and two were of low

quality [24,25]. None of these studies reported a positive

effect on the number of ED visits.

Functional status

There is no evidence that case management has a positive

effect on the functional status of patients.

Only two studies measured functional status [2,18]. One

study, which was of high quality, presented insufficient data

[2] but did not find significant difference between inter-

vention and control group. The other study, which was of

low quality [18], also found no significant difference.

Quality of life

There is conflicting evidence that case management has a

positive effect on quality of life.

Four studies measured quality of life [3,7,9,24]. Three of

these studies presented insufficient data [7,9,24]. One was

of high [9] and two were of low quality [7,24], but none

found any difference between the intervention and the

control group. The fourth study [3] reported a significant
difference in favour of the intervention group, but this study

was considered to be of low quality.

Patient satisfaction

There is moderate evidence that case management has a

positive effect on patient satisfaction.

Three studies measured patient satisfaction [1,2,9], but

none of these studies presented sufficient data. Two studies,

one of high quality [9] and one of low quality [1], reported a

positive result in favour of case management. The other

study [2], which was of high quality, found no significant

difference between the intervention and the control group.

Discussion

In this systematic review, we summarized the available

literature on the effectiveness of a postdischarge nurse-led

case management for complex patients in general health

care. The review provides moderate evidence that case

management has a positive effect on patient satisfaction.

There is strong evidence that case management has no

significant effect on the number of ED visits.

However, given the conflicting results on the other

outcome variables it was not possible to draw firm conclu-

sions with regard to the effectiveness of case management on

other relevant outcomes.

Search strategy

We cannot rule out the possibility of publication bias

since our review was limited to published research. This may

have resulted in an overestimation of treatment effect [27], as

the addition of nonjournal publications has been shown to

influence effect estimates toward a null result [28,29]. A

search for unpublished studies was unfortunately beyond the

scope of this review. Our review did not provide strong

evidence in favour of case management and contains studies

with both positive and negative findings. Given the small

number of studies, a funnel plot could not provide sufficient

evidence to suspect or rule out publication bias. We consider

it unlikely that our conclusions would have been greatly

affected if we had included unpublished studies.

Quality assessment

The use of a cutoff score of four positively evaluated

items to identify studies of high quality is arbitrary.

However, sensitivity analyses indicate that a cutoff score

of three or five items would not have modified our

conclusions to a great extent (data not shown). It is

noteworthy that for the patient-oriented outcome variables

(functional status, quality of life, and patient satisfaction)

the follow-up rates reported in most studies were low (less

than 80%). However, in such patients with complex somatic

and psychosocial problems, high follow-up rates are often

difficult to achieve and require much time and effort.
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Heterogeneity

Several systematic reviews have been performed evalu-

ating the effectiveness of case management for specific

populations with a positive effect on the number of

readmission [30,31] or improvement of glycemic control

[32]. One may consider all chronically ill patients (such as

patients with diabetes, heart failure, or chronic obstructive

pulmonary disease to be complex, but in practice, complex

patients constitute a small subgroup [32] [i.e., patients with

acute or chronic medical condition(s) and described other

vulnerabilities, such as (psychiatric) comorbidity, frail

elderly people, patients with social problems, reduced

functional status, or poor quality of life]. The characteristics

of complex patients varied greatly across the studies, and

this also applied to the content of the interventions and the

duration of follow-up. The heterogeneity in populations,

interventions, and outcomes found in this study is inherent

to the objective of this review. Research that has recently

become available describes patients in their levels of

complexity related to their health risks and health-related

needs [33,34], but such a systematic assessment of complex-

ity has not yet been widely implemented.

It is important to take not only statistical significance into

account, but also to consider the clinical relevance of the

reported results. The studies included in our review reported

widely ranging results with regard to the clinical effects of

case management. The reported mean difference in duration

of hospitalization, for example, ranged between 1 and 5 days

over a period of 3 to 12 months, compared to usual care. Such

differences in clinical effects may outweigh the additional

costs of employing a case manager. As far as we know, no

economic evaluation of case management has yet been

performed among complex patients in ambulatory care. The

case manager is an extra expense, but if this results in less

readmission or enables patients to live longer independently

at home with a better quality of life, it could provide strong

arguments for the development of case management pro-

grams. Readmission rate is a frequently used outcome

measure in studies investigating the effectiveness of case

management. It should be noted, however, that (re)admission

sometimes can be very beneficial for patients suffering from

complicated medical illnesses causing diagnostic dilemmas.

This does not always indicate a poor outcome.

We have to look for methods to organise our health care

in such a way that we can provide adequate care for the

increasing number of complex patients. At this point, we

know that chronic disease management programs can be

effective [4,35,36], but for case management, we do not

have evidence that they are. Although patients report to be

satisfied about case management, there is no proof that this

is an effective way to organise our care. One of the main

difficulties in research in this field is the lack of clear

definitions and criteria for case complexity.

There is need for high-quality RCTs that include clearly

defined measures of complexity or frailty that make it
possible to select more homogeneous populations, which

are based on focused and well-defined interventions and

long-term outcome assessment, and have sufficient statis-

tical power to detect clinically important differences. Most

of the studies included were conducted in a US health

maintenance organization setting. The organisation and

function of primary care and other health care systems are

different. Therefore, further research on other health care

systems is recommended. In chronic disease management

programs, complex patients should be detected so that in

future studies these complex patients can be counseled by

case managers, not only to evaluate important patient

outcomes such as readmission and quality of life, but also

to evaluate the cost effectiveness of case management in

these patient groups.
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Appendix A. Complete search strategy PUBMED 1966

till June 15, 2005
#1

("Nurses"[MeSH] OR nurse[tw] OR nurses[tw]) AND

("Patient Care Management"[MESH] OR "Disease Man-

agement"[MESH] OR "Case Management"[MESH] OR

Patient Care Team[mesh] OR ((multidisciplin*[ti] OR

interdisciplin*[ti]) AND (care[ti] OR management[ti]

OR managing[ti])) OR aftercare[tw] OR "case manage-

ment"[tw] OR "patient care management"[tw] OR "disease

management"[tw] OR "continuity of patient care"[mesh]

OR (nurse[ti] AND (led[ti] OR directed[ti]))) AND

(copd[tw] OR obstructive pulmonary disease[tw] OR

obstructive lung disease[tw] OR "Pulmonary Disease,

Chronic Obstructive"[MeSH] OR "bronchial diseases"

[mesh] OR asthma[tw] OR asthmatic[tw] OR rheuma[tw]

OR rheumatic[tw] OR rheumatoid[tw] OR "arthritis, rheu-

matoid" [mesh] OR diabetes[tw] OR diabetes mellitus

[mesh] OR diabetic[tw] OR "coronary disease"[mesh]

OR heart failure[tw] OR "heart failure, congestive"[mesh]

OR ((kidney[tw] OR renal[tw]) AND (insufficient[tw] OR

insufficiency[tw] OR failure[tw])) OR "kidney failure"

[mesh] OR ((chronic[tw] OR chronically[tw]) AND (ill[tw]

OR illness[tw] OR illnesses[tw] OR disease[tw] OR

diseases[tw] OR diseased[tw])))

#2

("Home Care Agencies"[MeSH] OR "Home Care Serv-

ices"[MeSH] OR "House Calls"[MeSH] OR ambulatory[tw]

OR outpatient[tw] OR outpatients[tw] OR home[ti] OR

"home visit"[tw] OR "home visits"[tw] OR "Ambulatory

Care Facilities"[MeSH] OR "Ambulatory Care"[MeSH] OR

"Outpatient Clinics, Hospital"[MeSH] OR "Outpatients"

[MeSH] OR (after[tw] AND discharge[tw]))

#3

("Evaluation Studies"[MeSH] OR "Nursing Evaluation

Research"[MeSH] OR "Health Care Evaluation Mecha-

nisms"[MeSH] OR "Program Evaluation"[MeSH] OR "Out-

come Assessment (Health Care)"[MeSH] OR "Treatment

Outcome"[MeSH] OR "Outcome and Process Assessment

(Health Care)"[MeSH] OR "Health Services Research"

[MeSH] OR Comparative study[mesh] OR random[tw]

OR randomised[tw] OR randomisation[tw] OR random-

ization[tw] OR clinical trial[pt] OR longitudinal studies

[mesh]) AND ("Costs and Cost Analysis"[MeSH] OR

Hospitalization[mesh] OR "Quality-Adjusted Life Years"

[MeSH] OR Patient satisfaction[mesh] OR Health promo-

tion[mesh] OR outcome[tw] OR outcomes[tw] OR cost[tw]

OR costs[tw] OR qol[tw] OR "quality of life"[tw] OR

mortality[tw] OR comorbidity[tw] OR comorbidity[tw] OR
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admission[tw] OR readmission[tw] OR readmission[tw]

OR survival[tw])

#1 AND (#2 OR #3) NOT case reports[pt] NOT

(child[mesh] NOT adult[mesh])
Appendix B. Explanation of the criteria from Table 1

Quality criteria for RCTs, CCTs, and CBA:

Concealment of allocation (protection against selection

bias): positive if the unit of allocation was by patient or

episode of care and there was some form of centralised

randomization scheme, an on-site computer system or

sealed opaque envelopes were used. Or, for CBA: positive

if characteristics of study and control providers are reported

and similar.
Baseline measurements: positive if patient outcomes

were measured prior to the intervention and no substantial

differences were presented across study groups.

Blinded assessment of primary outcome(s) (protection

against detection bias): positive if the authors state explicitly

that the primary outcome variables were assessed blindly or

the outcome variables are objective.

Follow-up of patients or episode of care (protection against

exclusion bias): positive if outcome measures obtained for 80%

to100%ofpatientswhoare randomizedor forpatientswhoenter-

ed the trial, and if there is an objective data collection system.

Follow-up of professionals (protection against exclusion

bias): positive if outcome measures obtained for 80% to

100% of health care professionals are randomized.

Protection against contamination: positive if allocation

was by community, institution, or practice, and it is unlikely

that the control received the intervention.
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