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Abstract
Background: Cancer patients are associated with a series of long lasting and stressful treatments and experiencing, and case
management (CM) has been widely used and developed with the aim to increase the quality of treatments and improve the patient
care services. The purpose of this review is to identify and synthesize the evidence of randomized controlled trial studies to prove that
case management could be one way to address the quality of life of cancer patients.

Methods: We performed a literature search in 4 electronic bibliographic databases and snowball searches were performed to
ensure a complete collection. Two review authors independently extracted and analyzed data. A data extraction form was used to
collect the characteristics of case management intervention, report outcomes, and quality assessment.

Results: Our searches identified 3080 articles, of which 7 randomized controlled trials met the inclusion criteria. The intervention
was varied from the target population, measurement tools, duration of intervention, and so on, and 5 studies consistently showed
improvement in the intervention group compared with control groups, no significant difference was found between health care costs
of case management care services and the routine care services.

Conclusion: There is some evidence that case management can be effective in cancer patients quality of life. However, due to the
heterogeneity in the target population, measurement tools, and results applied, no conclusion can be made from a meta-analysis on
the present bias. More rigorously multi-centered randomized controlled studies should be provided with detailed information about
intervention in future research.

Abbreviations: CM = case management, DT = Distress Thermometer, EORTC QLQ = European Organisation for Research and
Treatment of Cancer Core; Quality of Life Questionnaire, ESDS = Enforced Social Dependency Scale, FACT-B = Functional
Assessment of Cancer Therapy- Breast Cancer, FACT-G = Functional Assessment of Cancer Therapy-General, HADS = Hospital
Anxiety and Depression Scale, HDS=Health distress Scale, MUIS-C=Mishel Uncertainty in Illness Scale –Community Form, PACIC
= Patient Assessment of Chronic Illness Care, PHQ = Personal Health Questionnaire, QoL = quality of life, SDS = Symptom Distress
Scale, SEMCD = Self-Effificacy for Managing Chronic Disease Scale, SF = Short-Form Health Survey.
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1. Introduction

Cancer is responsible for an estimated 9.6 million deaths in 2018
and is the second leading cause of death globally.[1] In recent
years, developments in cancer therapy have increased the life
expectancy of patients with cancer. However, many cancer
patients are frequently associated with a series of long-lasting and
stressful multimodal treatments and experiencing declines in
psychological, physical and social functioning, which have a
significantly negative impact on the quality of life.[2,3] Moreover,
the health care cost of cancer can also be a heavy burden for many
patients. It is reported that among the 547 long-term survivors of
cancer, 20% of which were worried about affording care, and
15% of which had financial difficulties.[4]

Since many cancer patients have different degrees of
psychological stress, mental disorder and physical dysfunc-
tion,[5–7] case management (CM) was established to use resources
effectively to increase the quality of treatments and improve
patient care services. The definition of case management is “a
collaborative process that provides assessment, planning,
implementation, coordination, evaluation to meet the individuals
and familys health service needs”,[8] and the case management
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system is carried out by substance of multidisciplinary, patient-
centered and organizational care.[9] Scherz et al[10] concluded
that case management has the potential to improve cancer
patients quality of life and ease re-entry to normal life. However,
in Wulff et als[11] randomized controlled trial on the effects of
case management in the care of colorectal cancer patients, it was
found that there was no evidence that case management
influenced colorectal cancer patients health-related quality of
life. Therefore, the effectiveness of case management on cancer
patients quality of life is not sure. Recently, a systematic review (9
experimental studies: 3 randomized controlled trials and 6
controlled before-and-after study) concluded that participants
saw significant improvement in the quality of life measures with
case management.[12] However, little robust evidence from
randomized controlled studies was available to confirm this
conclusion.
The purpose of our study is to identify and synthesize the

evidence of randomized controlled trial studies to prove that case
management could be one way to address the quality of life of
cancer patients.
2. Methods

2.1. Search strategy and study selection

We performed literature searches via 4 electronic bibliographic
databases — Cochrane Library, EBSCO, ISI Web of Knowledge
and PubMed from 1990 to 2018. Since all analyses were based on
previously published articles, so ethical approval and patient
consent were not necessary. Different combinations of words
and MeSH terms were used: (“case management” OR “case
manager” OR “advanced practice nurse” OR “advanced
practice nursing”) AND (“cancer” OR “neoplasms”) AND
(“quality of life” OR “QoL”). Besides, snowball searches were
carried out to ensure a complete collection. The initial search was
taken in March 2018 and was updated in April 2018. Clinical
studies were included if they fulfilled the following inclusion
criteria:
1.
 Participants are adults (>18 years) with all types of cancer or
highly-probable diagnosis of cancer;
2.
 The only intervention is case management;

3.
 The outcomes should include the data of changes in quality of

life;

4.
 Randomized controlled studies.

The case management-like interventions which fulfilled all of
the following standards were included in the review:
1.
 The intervention includes the coordination or multidisciplin-
ary collaboration;
2.
 The intervention includes in-person meeting or telephone
contacting with patients;
3.
 The purpose of the intervention was to provide long term
supports, education and information to the patients.

2.2. Data extraction and management

All studies were imported to End Note X7 and the duplicates
were removed. Data extraction was performed by 2 review
authors who analyzed and selected independently. We designed a
form for included studies data extraction to attain the character-
istics of case management intervention, report outcomes, and
2

quality assessment. A third person would be consulted if
differences were existing between reviewers.
2.3. Quality assessment

Elements from the Cochrane handbook were used to assess the
methodological quality of the trials,[13] which included the
external and internal validity of the studies as follows: random
sequence generation, blinding, allocation concealment, selective
reporting, and incomplete outcome data.
3. Results

Figure 1 presents the flowchart of the clinical studies review
process. A total of 3080 articles were retrieved and identified.
After we removed the duplicates, the remaining 1953 studies
were screened by title and abstract and 1944 of them were
excluded, 9 articles were then evaluated by full text, of which 7
articles were included in the final review: 1 in Denmark,[11] 3 in
the United States of America,[14–16] 1 in Switzerland,[10] 1 in the
United Kingdom,[17] and the only trial performed in developing
countries was in Turkey.[18] Of the excluded articles, both of the
studies were protocols.[19,20]

Due to the heterogeneity and scarcity of outcomes, we could
not conduct a meta-analysis. Therefore, we conducted a
systematic review to synthesize the outcomes of all included
studies. Cancer types of patients, case management intervention,
contact modes, duration of intervention and so on in the 7
included studies are outlined in Table 1. The study purposes,
outcome measures (tools), statistical methods and main results
are reported in Table 2. Table 3 presents the quality assessment of
included trials.
Table 1 presents the intervention characteristics of the 7

included articles. Two studies[16,17] included breast cancer
patients only, one[11] studies included colorectal cancer patients
only, the last 4 studies[10,14,15,18] included different kinds of
cancer patients, especially advanced-stage cancer patients.[14,18]

Depending on the definition of case management, all included
studies fulfilled the reviewers inclusion criteria: using care co-
ordination or multidisciplinary collaboration to improve the
physical or psychological health status of cancer patients.
Contact modes included face to face interviews, telephone
follow-ups according to need, home visits, clinic visits, and
referrals. Intervention duration of the 4 studies lasted for 12
months,[10,11,16,17] the rest 3 studies were respectively 2.5
months,[14] 6 months[15] and 6 months.[18] Based on the number
of cancer patients recruited in the study, the number of case
managers has differed from 1 to 5.[10,11,15–18] Only one article did
not mention the number of case managers.[14]

Table 2 audits the outcomes of all retrieved studies. Since there
is no overlap of outcome measurement tools between included
studies, all the articles above could not be synthesized. To further
evaluate the effectiveness of case management, we categorize the
outcomes into 2 domains: Quality of life and health care costs.
The specific results for each study are as follows:

Case management is effective in improving quality of life: To
investigate the quality of life for cancer patients, 7 included
studies using different related scales. Both Wulff[11] and
Ozcelik[18] evaluated the impact of case management on patients
quality of life with European Organisation for Research and
Treatment of Cancer Core (EORTC-C30), which was developed
by Aaronson[21] et al to assess the quality of life of patients who



Table 1

Characteristics of case management intervention in the 9 included studies.

Author (Year)
Country

Cancer type
of patients

Number of
participants Case management intervention

Number of
case

managers
Contact
modes

Duration of
Intervention
(Month)

Wulff,[11] 2012,
Denmark

Colorectal
cancer patients

Control:140
Intervention:140

Case managers connected the patient to assess
his or her biopsychosocial status and screen
for barriers to optimal care related to
coordination and awareness of the care plan.

2 Face-to-face;telephone;
electronic letter

12

McCorkle,[14]

2015, USA
Late-stage

cancer patients
Control:80
Intervention:66

Monitoring patients status, providing symptom
management, executing complex care
procedures, teaching patients and family
caregivers, clarifying the illness experience,
coordinating care, responding to the family,
enhancing the quality of life, and collaborating
with other providers, and goals of care were
discussed.

Not
mentioned

Weekly phone and in-
person contacts

2.5

Scherz,[10] 2017,
Switzerland

Patients with all
kinds of cancer

Control:53
Intervention:51

The case managers met with the patients to
assess needs, generate an action plan,
provided information on available services and
therapies and helped organize appointments.

5 Face to face interview;
telephone follow-ups

12

Hubbard,[17] 2013,
United Kingdom

Women with
breast cancer

Control:11
Intervention:7

A multi-disciplinary approach is provided to
assess individuals needs to enable work
retention or return through signposting or
direct referral to a range of supportive services
according to need.

3 Telephone support, face-
to-face meeting, and
referrals

12

McCorkle[15]

2009, USA
Women with

gynecological cancer
Control:60
Intervention:63

Symptom management and monitoring, emotional
support, patient education, coordination of
resources, referrals, and direct nursing care.

1 Home visits, telephone
calls, clinic visits

6

Ritz,[16] 2000,
USA

Breast cancer patients Control:104
Intervention:106

Assessment, diagnosis, outcome identification,
planning, coordination, symptom management,
health education, consultation, and research as
based on the Oncology Nursing Societys
standards of advanced practice.

2 telephone, and home
care visits

12

Ozcelik,[18]

2014, Turkey
Patients with advanced

stage cancer
Control:22
Intervention:22

After a comprehensive symptom diagnosis,
effective symptom management, psycho-social
stress management, social support, care and
training support, and family counseling services
were organized.

1 Consultations during
hospital and follow-up
appointments

6

Figure 1. Flow chart of screening and selection process.
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Table 2

Reported outcomes of case management interventions among included studies.

Author (Year) Purposes Outcomes measures (tools) Statistical methods Main results

Wulff,[11] 2012,
Denmark

To analyze the effectiveness of
hospital-based case
management in terms of
patient-reported outcomes

Health-related Quality of Life
(EORTC QLQ-C30)

Analysis of covariance (ANCOVA) There were no statistically significant
group differences on any of the
health-related quality of life subscales.
In-patient evaluations, all point
estimates favored case management,
6 of 7 estimates favored case
management.

McCorkle,[14]

2015, USA
To evaluate the effects of a
multidisciplinary coordinated
intervention on outcomes with
patients

SDS, HDS, PHQ-9, ESDS, the
first item of the SF-12, FACT-
G, HADS, MUIS-C and
SEMCD 6

Longitudinal analyses, general
linear mixed model (GLMM)

No differences were found between the
two groups on the primary patient-
reported outcomes, physical and
emotional symptoms remained stable
or significantly improved for both
groups.

Scherz,[10]

2017,
Switzerland

To investigate the effect of case
management on quality of life
in early cancer survivors

FACT-G, PACIC McNemar test, linear regression
analysis, and mixed-effect
linear regression

The increase of FACT-G in the case
management group was significantly
greater than the usual care group, the
increase of self-efficacy was
significantly higher in the case
management group than in the usual
care group.

Hubbard,[17]

2013, United
Kingdom

To assess the feasibility and
acceptability of a case
management vocational
rehabilitation (VR) trial of
women with breast cancer

Self-report postal questionnaire
about FACT-B and fatigue.

Analysis of covariance (ANCOVA) The quality of life with the Breast Cancer
subscale indicated significant
improvement for the intervention group
compared with the control group. No
difference in fatigue scores was found
between the intervention group and
the control group.

McCorkle[15]

2009, USA
To investigate the health-related
quality of life and needs of
post-surgical women with
gynecological cancers

The Mishel Uncertainty in Illness
Scale (MUIS), the Symptom
Distress Scale, SF-12, and DT

Mixed-effect regression models,
a simple linear regression line

The Advanced Practice Nurse intervention
resulted in significantly less uncertainty
than the attention control intervention
6 months after surgery. The sub-group
had significantly less uncertainty, less
symptom distress, and better SF-12
mental and physical quality of life over
time.

Ritz,[16] 2000,
USA

To evaluate the quality of life
and cost outcomes of
advanced practice nurses
(APNs) intervention with
women diagnosed with breast
cancer

Mishel Uncertainty in illness
Scale, information about costs

Multiple regression methods, and
non-parametric Wilcoxon-
Mann–Whitney test

Uncertainty decreased significantly more
in the intervention versus control
group; unmarried women and women
with no family history of breast cancer
benefited from nurse interventions in
mood states and well-being. No
significant costs differences were
found.

Ozcelik,[18]

2014, Turkey
To investigate the improvement
in symptoms, quality of life,
patient and family satisfaction
with care, and direct costs
based case management
model

Edmonton Symptom Diagnosis
System, the Karnofsky
Performance Scale, the
EORTC QLQ-C30 Quality of
life Scale

The Shapiro–Wilk test, the
Mann–Whitney U test, and the
Wilcoxon signed-rank test

The level of decrease in symptom
severity in the experimental group
patients was more than in the control
group. No statistical difference was
detected between the experimental
and control groups regarding health
costs and duration of hospitalization.

DT = Distress Thermometer, EORTC QLQ = European Organisation for Research and Treatment of Cancer Core Quality of Life Questionnaire, ESDS = Enforced Social Dependency Scale, FACT-B = Functional
Assessment of Cancer Therapy- Breast Cancer, FACT-G = Functional Assessment of Cancer Therapy-General, HADS = Hospital Anxiety and Depression Scale, HDS = Health distress Scale, MUIS-C = Mishel
Uncertainty in Illness Scale – Community Form, PACIC = Patient Assessment of Chronic Illness Care, PHQ = Personal Health Questionnaire, SDS = Symptom Distress Scale, SEMCD = Self-Effificacy for
Managing Chronic Disease Scale, SF = Short-Form Health Survey.
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diagnosed with cancer. EORTC-C30 has 4 domains: physical,
emotional, cognitive and social functions, and a higher score
indicates better functioning. The Functional Assessment of
Cancer Therapy - Breast Cancer (FACT-B)[22] was used to
evaluate breast cancer-related quality of life. Hubbard[17] and
Ritz[16] measured the health-related quality of life with the FACT-
B among breast cancer patients. FACT-G[23] was used for general
4

cancer patients assessment. Scherz[10] and McCorkle[14] sent out
the FACT-G questionnaire to measure the quality of life in all
kinds of cancer patients. The Short-Form Health Survey (SF-
12)[24] consists of 12 items and represents 2 components: physical
and mental health, and it was used in 2 studies.[14,15] Other
related scales included: Symptom Distress Scale (SDS); Health
distress Scale (HDS);



Table 3

Assessment quality of included trials: randomized controlled trials.

Author (year)
Population

representativeness

Random
sequence
generation

Allocation
concealment Blinding

Incomplete
outcome
data

Selective
reporting

Sample
size

Other potential
sources of bias

Wulff,[11] 2012,
Denmark

Yes Yes Yes The researchers
blinded, the
subjects and
case
managers not

No No 280 Baseline imbalance, no
other obvious risks of
potential bias

McCorkle,[14]

2015, USA
Yes Yes No Not mentioned No No 146 No obvious risks of

potential bias
Scherz,[10]

2017,
Switzerland

Yes Yes Yes The patients
blinded, the
study nurse
not

No No 104 Baseline imbalance, no
other obvious risks of
potential bias

McCorkle[15]

2009, USA
Yes Yes Yes The researchers

blinded, the
patients not

Yes No 123 Baseline imbalance, no
other obvious risks of
potential bias

Ritz,[16] 2000,
USA

Yes Yes, but the
exact method
not described

Not mentioned Not mentioned Yes No 210 Baseline imbalance, no
other obvious risks of
potential bias

Ozcelik,[18]

2014, Turkey
Yes Yes, but the

exact method
not described

Not mentioned Not mentioned Yes No 44 No obvious risks of
potential bias

Hubbard,[17]

2013,
United
Kingdom

Yes Yes Yes The researchers
blinded, the
patients not

Yes No 18 No obvious risks of
potential bias

Yin et al. Medicine (2020) 99:40 www.md-journal.com
Personal Health Questionnaire (PHQ); Enforced Social
Dependency Scale (ESDS), Hospital Anxiety and Depression
Scale (HADS); Mishel Uncertainty in Illness Scale – Community
Form (MUIS-C) and so on.
When categorizing outcomes and taking nothing else into

account, 5 articles proved that case management can be effective
to improve the quality of life of cancer patients in different
dimensions.[10,15–18]

No significant difference was found between health care costs
of case management care services and the routine care services:
Two studies[16,18] reported the health cost outcomes based on case
management intervention. Rits[16] evaluated the cost outcomes of
interventionwithwomen newly diagnosedwith breast cancer, and
the results showed that there are no significant differences between
the 2 groups in either reimbursements or overall charges. These
results were consistent with Ozceliks[18] study.
3.1. Methodological quality

Overall, the 7 included studies had a moderate risk of bias
(Fig. 2). Table 3 was the methodological quality assessment of the
included studies. All of the 7 included trials claimed that
randomization was performed during the intervention. However,
2 articles[16,18] did not describe by the exact process of random
sequence generation. McCorkle[14] randomized the head and
gastrointestinal clinics to the routine care group, lung and
gynecologic clinics to the intervention group, so there was a high
risk of allocation concealment. The information on allocation
concealment was not mentioned in 2 trials.[16,18] Only one
trial[10] of the 7 studies reported that the participants were
blinded to group allocation, while the others not mentioned. Four
articles[10,14,16,18] did not report the details about blinding to
5

researchers. In Ritz,[16] 58 participants were excluded from the
health cost analyses because of missing substantial amounts of
data. Hubbard[17] recruited 23 participants, but only 18 women
were finally been analyzed. The obvious risk of selective reporting
was not found in the included articles. In Ritz,[16] the baseline was
imbalanced between 2 groups in hormone therapy and histology.
In Wulff,[11] baseline imbalance was observed in health-related
quality of life score (except for cognitive functioning). In
McCorkle,[15] 2 groups were not balanced at baseline on quality
of life measures. In Scherz,[10] baseline imbalances were observed
in the patient-reported FACT-G score. No obvious risk of
potential sources of bias was found in other trials.

4. Discussion and implications

4.1. Principal findings

We included 7 randomized controlled trials that evaluated the
effectiveness of case management on cancer patients quality of life
in this systematic review. Five articles consistently showed
improvement in the quality of life among cancer patients
compared with the control group. But the target group,
measurement tools, and results were heterogeneous, so it was
hardly possible to conduct a meta-analysis of the results.
As a result, there is some evidence that case management can be

effective in cancer patients quality of life, but no conclusion can
be made from a meta-analysis on the present bias.
5. Discussion and implications

The principal strength of this review was all the included articles
were randomized controlled studies, though 2 of them did not tell

http://www.md-journal.com


Figure 2. “Risk of bias” summary: review authors judgements about each risk
of bias item for each included study.

Yin et al. Medicine (2020) 99:40 Medicine
the exact method of random sequence generation and allocation
concealment. Another strength is our wide search strategy, a total
of 3080 articles were retrieved and identified.
In recent years, there has been a tendency toward the use of

case management as a method to improve the continuity of care
for patients with cancer.[25] Investigators have proved that case
management can be effective in the quality of life and
psychological well-being of the patients.[9,26] Whereas, others
reported no significant improvement in the quality of life
outcomes.[27,28] Wulff[25] believed that the reason for different
results may be the weak definition of case management. Since case
management is a clinical behavioral intervention, and tailored,
specialized care was offered directly or indirectly by individual
case managers, it is hard to conclude which aspect(s) contribute
to the overall effect,[29] so case management is also regarded as a
“black box”.[30] However, despite case management models
diverge from their designs, intervention methods and outcome
measures. The intervention contains essential components:
similar definitions and principles.[25] According to the interven-
tion model of case management, case managers offered
6

continuity of health care services when medical follow up
appointments were less frequent or ceased.[31] Researches in our
review showed that cancer patients would acquire better physical
and psychological status through symptom management,
assessment of needs, direct referrals, and other services provided
by the case managers.[16–20] Therefore, to get effective outcomes,
it is important to carry out correct dosage of services, which
means the intervention contents, numbers of case managers,
contacts modes, quantities of intervention and the intervention
duration must be monitored and recorded, and case managers
must be trained with ability and skill to follow the intervention
protocols.[32]

Quality of life includes physical, role, emotional, cognitive and
social functions, and it may be affected by many different factors,
such as an individuals beliefs, experience, perceptions, and
expectations.[18] Since all of these results were self-reported by
cancer patients, they may be overestimated and can not represent
the real difference between the 2 groups.[5] Information bias can
not be avoided because all the participants were not blinded and
they have been informed about the aim of the study,[10] the
control groupmay receive a higher quality treatment than routine
care.[33] To reduce information bias, neutrally informed the
purpose of the research at recruitment is needed.[11]

Since 7 included studies reported quality of life measures with
different measurement tools, the outcomes of improvement in the
intervention group compared with routine care groups were not
universal. Thus, to avoid the heterogeneous outcomes, it is
essential to develop more measurements with high reliability and
validity. Four trials in our review targeted diverse kinds of cancer
patients, to know the effect of case management on certain type
precisely, more researches need to be conducted to target certain
types of cancer.
One of the fundamental purposes of case management is to

reduce health care costs. It was reported that the health care costs
of cancer patients in an interdisciplinary palliative care study fell
by between US$14,486 and US$21,252.[34] However, in our
review, we found no significant difference between health care
costs of case management care services and routine care services.
Thus, more trials are needed in order to investigate the effect of
case management on health care costs.
Publication bias may have reduced the number of articles

found, but it was always a problemwhen performing a systematic
review.
5.1. Limitations of this review

The main limitation of this systematic review were the weak
definition of case management and the diverse outcomes, our
search strategy may also blur the boundary of include and
exclude criteria. This review only included researches published
in English, however, more evidence may be found published in
other languages. Never the less, since the articles included were
conducted in 5 different countries and the health care systems
may be also different, which may influence the effect of case
management.
6. Conclusion

In summary, due to the heterogeneous outcomes, this systematic
review suggested that no reliable conclusion can be made about
the effectiveness of casemanagement on cancer patients quality of
life. Thus, to open the “black box”, more rigorously multi-
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centered randomized controlled studies should be provided with
detailed information about intervention in future research.
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