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Abstract

Background: Fear of cancer recurrence (FCR) has been addressed as a cause of emotional distress among breast
cancer survivors (BCSs). This study aimed to systematically review the evidence on randomized controlled trials
(RCTs) of cognitive behavioral therapy (CBT) designed to reduce FCR among BCSs.

Methods: A systematic review of published original research articles meeting the inclusion criteria was conducted.
Five electronic databases, including the Cochrane Library, CINAHL, PubMed, PsycINFO, and Web of Science, were
independently searched to identify relevant articles. The Consolidated Standards of Reporting Trials (CONSORT)
2010 checklist was used to evaluate the quality of the eligible studies.

Results: Through a database search and a manual review process, seventeen quantitative studies with an RCT
study design were included in the current systematic review. The interventions varied greatly in length and
intensity, but the study designs and methodologies were similar. RCTs with face-to-face interventions of at least 1
month seemed to be more effective in reducing FCR outcomes and complying with than the CONSORT 2010
criteria than those with a brief online or telephone format of interventions; nevertheless, most RCT interventions
appeared to be effective.

Conclusions: These findings highlight the importance of conducting well-designed CBT interventions to reduce
FCR in BCSs with diverse populations at multiple sites, thereby improving the quality of research in this area.
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Background
Breast cancer is the most frequent cancer among
women, with an estimated 276,480 new cases of invasive
breast cancer diagnosed among women in the United
States (U.S.) in 2020 [1]. With earlier detection and
more effective treatments, the death rate decreased by
1.3% per year from 2013 to 2017 [2]. As a result, the

number of breast cancer survivors (BCSs) continued to
increase, with BCSs constituting the largest population
of cancer survivors, at an estimated 2.6 million women
in the U.S. [1]. Although BCSs live longer, they are at
risk for physical, psychological, and social symptoms as-
sociated with illness and its treatment [3, 4]. Several
studies have reported that psychological and emotional
distress is likely to increase the experience of pain in
BCSs and reduce social performance and overall quality
of life [5]. Thus, long-term and late effects during the

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: jungwonlim@kangnam.ac.kr
2College of Social Welfare, Kangnam University, 40 Kangnam-Ro, Giheung-Gu,
Yongin-Si, Gyeonggi-Do 16979, Republic of Korea
Full list of author information is available at the end of the article

Park and Lim BMC Cancer          (2022) 22:217 
https://doi.org/10.1186/s12885-021-08909-y

http://crossmark.crossref.org/dialog/?doi=10.1186/s12885-021-08909-y&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:jungwonlim@kangnam.ac.kr


cancer survivorship phase require posttreatment sur-
vivorship care.
Of the diverse forms of psychological distress that BCSs

experience, fear of cancer recurrence (FCR) is known to
be one of the most prevalent, persistent, and disruptive
problems [6–8]. FCR is generally defined as “fear, worry,
or concern about cancer returning or progressing” [8].
Approximately 50% of BCSs report moderate-to-high FCR
levels [9]. A few studies have also reported that up to 70%
of BCSs experience FCR, which is associated with long-
term functional impairments [10, 11].
FCR can negatively influence screening, health behav-

iors, mood, coping behaviors, and quality of life [10, 12].
BCSs also tend to report an unmet need for help with
FCR at treatment completion, suggesting that the man-
agement of FCR may be their greatest unmet need [8,
13]. More specifically, previous studies have showed that
BCSs with FCR use maladaptive coping strategies, such
as excessive reassurance seeking, anxious avoidance, in-
trusive thoughts, denial, or self-blame [14–16]. For ex-
ample, intrusive thoughts about the cancer and
treatment occurred even years after the completion of
treatment [17]. Although BCSs are expected to live lon-
ger after cancer treatment, if their psychological distress
is left untreated, debilitating fears may continually influ-
ence their remaining lives, thereby reducing their quality
of life [8, 18].
Since FCR is significant as a cause of emotional dis-

tress among BCSs, FCR should be addressed as a logical,
clinically relevant target for intervention [19, 20]. Given
that FCR is associated with coping behaviors and unmet
needs, cognitive behavioral therapy (CBT) may be a
common psychotherapeutic intervention for BCSs with
FCR [21]. Indeed, CBT has proven to be more effective
than usual care in reducing FCR, with reported effect
sizes of − 0.20 to − 0.73 [22–24]. There is a growing
body of research on interventions based on CBT for
FCR. Although the theoretical foundations, formats and
delivery methods of these interventions differ, the avail-
able interventions are based on CBT [25]. For example,
the effectiveness of CBT, including problem-solving
therapy and behavioral activation, in reducing FCR has
been shown among BCSs, indicating that problem-
solving therapy contributes to survivors’ better coping
with situations that commonly trigger FCR [21]. CBT in-
terventions, including mindfulness stress reduction,
acceptance and mindfulness, and compassion-based in-
terventions were also known to improve FCR for BCSs
[24, 26, 27]. That is, acceptance and commitment
therapy, which emphasizes acceptance while living
mindfully according to one’s values, was effective in fa-
cilitating the adaptive management of FCR for BCSs
[28]. Mindfulness-based interventions tend to emphasize
awareness to induce physiological relaxation and help

individuals emotionally disconnect from depressing
thought patterns [29, 30]. Recently, several studies found
that mindfulness-based interventions were effective as
coping strategies that diminish anxiety, stress, and gen-
eral mood and enhance quality of life for BCSs [31, 32].
The evidence on compassion-based interventions de-
signed to generate cognitive compassionate habits also
suggests that they can provide useful skills to prevent
FCR for BCSs [33].
Tauber and colleagues [34] evaluated the effects of

psychological intervention on FCR in a systematic review
and meta-analysis, and indicated that larger postinter-
vention effects were found for interventions that were
focused on the processes, rather than the content of cog-
nition. Given that Tauber and colleagues [34] included
both controlled and open trials among patients with and
survivors of cancer, systemic reviews of more rigorous
interventions focusing on randomized controlled trials
(RCTs) are required to provide a comprehensive over-
view of current knowledge on CBTs designed to reduce
FCR among BCSs. Additionally, earlier studies on CBTs
have not fully considered methodological approaches
based on the Consolidated Standards of Reporting Trials
(CONSORT) 2010 statement [35]. Systemic reviews on
CBTs using rigorous methodologies will be helpful to fill
gaps in the literature by examining the reported effects
of CBTs on FCR for BCSs.
The purpose of this study is to conduct a systematic

review of RCTs with CBT interventions for reducing
FCR among BCSs who have completed active treatment.
More specifically, this systematic review study evaluates
RCT interventions with regard to the content and meth-
odological aspects of the interventions, the FCR out-
comes, and the quality of the studies.

Methods
Search strategy and sources
The Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement [36] was used as
a basis for screening and selecting studies. The Cochrane
Library, CINAHL, PubMed, PsycINFO, and Web of Sci-
ence databases were systematically searched between July
13, 2020, and July 15, 2020, to identify relevant studies.
The key search terms were (breast) AND (cancer OR car-
cinoma OR neoplasm) AND (fear* OR concern OR worr*
OR anxiet*) AND (recur* OR relapse OR progress*) AND
(cognitive behav* therap*). One of the authors (S.P.) per-
formed all searches. In addition to the database search,
the bibliographies of all included articles were manually
screened to identify other relevant articles.

Selection strategy
To select eligible studies, the following PICOTS-SD cri-
teria were applied: (1) Participants (P): female breast
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cancer survivors who had completed active treatment
(e.g., surgery, chemotherapy, etc.); (2) intervention (I):
CBT interventions; (3) comparison (C): usual care, other
psychological intervention, or no intervention; (4) out-
come (O): quantitative FCR outcomes using FCR-related
measures; (5) time (T): pretest, posttest, and follow-up;
(6) setting (S): hospitals or community-based organiza-
tions; and (7) study design (SD): RCTs. Furthermore, the
studies had to be written in English and published from
January 2010 to July 2020. We excluded review articles,
books and book chapters, qualitative studies, commen-
taries, editorials, poster abstracts, case reports, articles
on childhood survivorship populations or without con-
trol groups, and original studies without full texts.

Data extraction
First, the titles and abstracts of the potential eligible re-
cords were reviewed. Second, duplicates and unsuitable
articles were removed from the records. Then, the arti-
cles that fulfilled the inclusion criteria were subsequently
obtained in full text and examined by the authors (S.P.
and J.L.). Any discrepancies regarding a study’s inclusion
or exclusion were discussed as a group and were re-
solved by consensus. For each study, two authors (S.P.
and J.L.) extracted the first author’s name, publication
year, country of study, sociodemographic and cancer-
related characteristics, sample size, study design, descrip-
tion of the CBT interventions, FCR measures, and sum-
mary of the primary outcome findings.

Quality assessment
The CONSORT 2010 statement [35] was utilized to assess
the methodological quality of all included studies. The
CONSORT 2010 statement is a 37-item checklist that in-
cludes all aspects of reporting, such as the title and ab-
stract, introduction, methods, the results, discussion, and
other information. In the present review, four of 37 items
(e.g., any changes to trial outcomes after the trial com-
menced, with reasons [6b]; if relevant, description of the
similarity of interventions [11b]; why the trial ended or
was stopped [14b]); and for binary outcomes, presentation
of both absolute and relative effect sizes is recommended
[17b]) were not used for quality assessment because they
were not applicable to the included studies. The authors
reviewed the selected articles according to the CONSORT
2010 checklist and rated them as “yes” or “no.” If the arti-
cles described each of the 33 checklist items, they were
categorized as “yes.” In contrast, if the articles did not re-
port adequate information or lack of information on these
items, they were evaluated as “no.” Then, the number and
proportion of the included studies reporting each applic-
able item on the checklist were calculated. Any disagree-
ments were discussed by the authors (S.P. and J.L.) until
consensus was reached.

Results
Study selection
A total of 333 studies were extracted from the online data-
bases and other sources (e.g., bibliographies of all included
studies). After the removal of duplicates and ineligible re-
cords, 276 records were screened. Based on the evaluation
of the titles and abstracts, 237 articles were excluded be-
cause they were not relevant, with common reasons for
exclusion (e.g., no breast cancer survivors, no RCT study
design, no CBT intervention, no data on FCR, and abstract
only). Then, 25 full-text articles were assessed for second-
ary screening, of which eight studies were excluded for the
reasons described in Fig. 1. After a review and discussion
among authors, 17 articles were finally selected for the
systematic review (see Fig. 1 for PRISMA flow diagram of
the literature review).

General characteristics of the interventions
A summary of the general characteristics of the study
participants, including the sample size, age, sex, ethni-
city, cancer type, cancer stage, and time since diagnosis,
is listed in Table 1. Of the included studies, most studies
were conducted in the U.S. (n = 8), the Netherlands (n =
2), or Germany (n = 2), and other countries represented
were Spain, Belgium, Canada, Australia, and Japan. The
total sample size across the studies was 2288 partici-
pants, with the sample sizes of each study ranging from
24 to 322. The participants in the sample were predom-
inately non-Hispanic White females, with an average age
of 53.1 years. Most studies focused on only breast cancer
survivors (n = 12), while some studies included mixed
cancer populations (n = 5). Most of the studies recruited
cancer survivors diagnosed at stages 0 to 3 or stages 1 to
3, but two studies included people with stage 4 cancer.
The means of time since diagnosis for the experimental
and control groups were 4.48 and 4.49 years, respect-
ively, which indicated that the study participants had
completed their treatment rather recently.

Content and methodological strategies of the
interventions
First, the included interventions utilized a wide range of
CBT techniques with some variations, such as mindful-
ness awareness practices (MAPS) [37], acceptance and
commitment therapy (ACT) [26, 38], cognitively based
compassion training (CBCT) [39, 40], mindfulness-based
stress reduction (MBSR) [27, 41], mindfulness-based
cognitive therapy (MBCT) [42], attention and interpret-
ation modification [43], cognitive-existential psychother-
apy [44], blended CBT [24], and CBT-based online self-
help training [45].
More than half of the studies used group-based inter-

ventions, while six studies adopted an individual format.
One of the group intervention studies targeted breast or
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gynecological cancer survivors and their partners [46].
Most interventions were delivered face-to-face, and one
study combined in-person delivery with an online
method [24]. A couple of studies used either telephone
communication [47, 48] or online communication [45].
The frequency and duration of the interventions varied
greatly, from a single 20- to 45-min session [47] to 15
weekly 2-h sessions [49]. The most common interven-
tion duration was six or 8 weeks (n = 9). The CBT inter-
ventionists included heath care professionals such as
psychotherapists, psychologists, or nurses. The threat of
selection bias was low because all the studies utilized a
pretest-posttest control group design with random as-
signment. Most studies included an active comparison
group and/or a control group with usual care during the
intervention period. In particular, Herschbach et al. [23]
compared a CBT group with a comparison group (sup-
portive-experiential group) and a control group, and

Butow et al. [26] compared a CBT group with a com-
parison group that received a relaxation training pro-
gram. Johns et al. [38] included both a comparison
group (e.g., survivorship education) and a control group
and compared these groups with a CBT group. Six stud-
ies [27, 37, 39, 41, 42, 44] compared a CBT group with a
waitlisted control group. Last, there were limitations re-
garding a lack of external validity (e.g., small and highly
homogeneous samples, the same settings and regions in
the U.S. or European countries) in most studies. How-
ever, Germino et al.’s [48] study targeted both non-
Hispanic Whites and African Americans, and Butow
et al. [26] recruited samples from 17 oncology centers in
Australia.

FCR instruments
Five different instruments were used to measure FCR in
the selected studies: the Cancer Worry Scale (CWS)

Fig. 1 PRISMA Flow Diagram of the Literature Search
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[50], the Concerns about Recurrence Scale (CARS) [51],
the Fear of Cancer Recurrence Inventory (FCRI) [52],
the short form of the Fear of Progression Questionnaire
(FoP-Q-SF) [53], and the Quality of Life in Adult Cancer
Survivors (QLACS)-FCR subscale [54]. Among these in-
struments, the FCRI (42 items) and the CARS (30 items)
were the most frequently used in the included studies.
Eight studies [24, 26, 38–40, 44, 45, 49] used either the
FCRI total scale or some of the seven FCRI subscales
(e.g., triggers [8 items], severity [9 items], psychological
distress [4 items], coping strategies [9 items], functioning
impairments [6 items], insight [3 items], and reassurance
[3 items]). Six studies [27, 41–43, 47, 48] used the 30-
item CARS, which is composed of two measures: overall
fear and a range of problems. Van de Wal et al. [24]
used both the 8-item CWS and FCRI, and other studies
measured FCR by using either the 12-item FoP-Q-SF
[23, 46] or the 4-item QLACS-FCR subscale [36]. Table 3
provides a summary of instruments used to assess FCR.

FCR-related outcomes
The FCR-related outcomes of all studies are listed in
Table 4. FCR was included as an outcome variable in
most studies except Lengacher et al.’s study [41], which
treated FCR as a mediator. Three studies [24, 41, 49]

assessed FCR only at baseline or pretest (T0) and post-
test (T1), and other studies assessed FCR scores at base-
line or pretest, posttest, and one or two follow-up
periods. Most studies showed significant reductions in
the FCR scores of the intervention groups at the postin-
tervention and follow-up time points, but some results
were not statistically significant. In particular, three
studies [45, 47, 48] reported no significant between-
group differences in FCR across time. The common as-
pects of these studies were a telephone or online format
and brief sessions of less than 1 h. Seven studies [23, 26,
27, 41, 42, 44, 46] reported both significant main effects
in the intervention groups and significant group-by-time
interaction effects on all FCR scores over time. In gen-
eral, these interventions were in four to eight 60- to
120-min, face-to-face group sessions over at least 4
weeks and the interventionists were trained health care
professionals such as psychotherapists and psychiatrists.
In addition, seven studies using either the FCRI or the
CARS subscales [24, 38–40, 43, 47, 49] showed partially
significant improvements in a couple of subscales among
the intervention groups. Interestingly, two studies [23,
38] included three arm RCTs to compare CBT with a
comparison group (e.g., supportive-experiential group
therapy, survivor education) and a control group and

Table 3 Instruments used to assess fear of recurrence

Name of FCR Instrument Composite Measure Number
of Items

Response
Format

Studies Using Each Measure

Cancer Worry Scale (CWS) [50] Total: 8 1~4 van de Wal et al. [24]

Concerns about Recurrence Scale
(CARS) [51]

1) Overall fear (or concerns) 4 1~6 Germino et al. [48], Lengacher et al. [41], Lengacher
et al. [27], Lichtenthal et al. [43], Park et al. [42]

2) Problems (death, health, role,
womanhood, and parenting)

26 0~4 Lengacher et al. [41], Lengacher et al. [27],
Lichtenthal et al. [43], Shields et al. [47]

Total: 30

Fear of Cancer Recurrence Inventory
(FCRI) [52]

1) Triggers 8 0~4 Dodds et al. [39], Gonzalez-Hernandez et al. [40],
Johns et al. [38], Merckaert et al. [49]

2) Severity 9 0~4 Dodds et al. [39], Johns et al. [38]
Merckaert et al. [49], van Helmondt et al. [45]

3) Psychological distress 4 0~4 Dodds et al. [39], Gonzalez-Hernandez et al. [40],
Johns et al. [38], Merckaert et al. [49]

4) Coping strategies 9 0~4 Gonzalez-Hernandez et al. [40], Johns et al. [38],
Merckaert et al. [48], van Helmondt et al. [45]

5) Functioning impairments 6 0~4 Dodds et al. [39], Johns et al. [38], Merckaert et al.
[49], van Helmondt et al. [45]

6) Insight 3 0~4 Dodds et al. [39], Gonzalez-Hernandez et al. [40],
Johns et al. [38], Merckaert et al. [49]

7) Reassurance 3 Johns et al. [38], Merckaert et al. [49]

Total: 42 0~4 Butow et al. [26], Tomei et al. [44], van de Wal et al.
[24]

Short form of the Fear of Progression
Questionnaire (FoP-Q-SF) [53]

12 1~5 Heinrichs et al. [45], Herschbach et al. [23]

Quality of Life in Adult Cancer
Survivors (QLACS) [54]

Fear of Cancer Recurrence
subscale

4 1~7 Bower et al. [37]
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Table 4 FCR-related outcomes

Author,
Country

FCR Instrument FCR
Variable
Type

Assessment Time Major Findings (Focused on FCR)

Herschbach et
al. [23],
Germany

FoP-Q-SF Outcome Pretest (T0),
posttest (T1),
3-month f/u (T2),
12-month f/u (T3)

There was a significant main effect of time and a
significant interaction of group x time. FoP
decreased significantly over time in both
intervention groups but not in the control group.

van de Wal et
al. [24], The
Netherlands

CWS Outcome Baseline (T0), posttest (T1) The patients in the bCBT group reported
significantly lower CWS and FCRI scores (total
score, scores for severity/triggers/distress/
functioning impairments) than those in the CAU
group.

FCRI: severity, psychological distress,
triggers, coping strategies, functioning
impairments, insight, & reassurance

Outcome Baseline (T0), Posttest (T1)

Butow et al.
[26], Australia

FCRI: total Outcome Baseline (T0), posttest (T1),
3-month f/u (T2), 9-month
f/u (T3)

The ConquerFear participants showed greater
improvements in FCRI scores than the control
participants.

Lengacher et
al. [27], USA

CARS: overall fear, problems Outcome Baseline (T0), posttest (T1),
3-month f/u (T2)

MBSR(BC) showed significant improvements in
FCRs (overall and problems) than UC group at T1
and T2 periods.

Bower et al.
[37], USA

QLACS Outcome Baseline (T0), posttest (T1),
3-month f/u (T2)

There was no significant group x time interaction
effect on FCR at post intervention but there was a
significant group difference (group x time
interaction) in FCR at the 3-month follow-up.

Johns et al.
[38], USA

FCRI: severity, triggers, distress,
functioning impairments, insight,
reassurance seeking, and coping
strategies

Outcome Baseline (T0), posttest (T1),
1-month f/u (T2), 6-month
f/u (T3)

ACT was associated with significant within-group
improvements in FCR severity and in the scores for
all secondary FCRI subscales except for reassurance
seeking and coping across time; between-group
differences favored ACT over survivorship
education and enhanced usual care, most
obviously at T3.

Dodds et al.
[39], USA

FCRI: severity, triggers, psychological
distress, functioning impairments, and
insight domains

Outcome Baseline (T0), posttest (T1),
1-month f/u (T2)

Compared to the control condition, CBCT was a
feasible intervention and was highly satisfactory to
BC survivors. Functioning impairments associated
with FCR showed a significant changes between
pre- and post intervention for the CBCT group.

Gonzalez-
Hernandez et
al. [40], Spain

FCRI: triggers, psychological stress,
coping strategies, and insight

Outcome Pretest (T0), posttest (T1),
f/u (T2)

Psychological stress showed a significant time x
group interaction, but there were no significant
interaction effects for other factors. Within-group
comparisons showed significant pre-to-post and
pre-to-follow-up changes in psychological stress for
the CBCT group but no significant changes in the
TAU group.

Lengacher et
al. [41], USA

CARS: overall fear, problems Mediator Pretest (T0), posttest (T1) MBSR(BC) resulted in significant reductions in FCR
and improved physical functioning which, in turn,
mediated significant reductions in perceived stress
and anxiety.

Park et al. [42],
Japan

CARS: overall Outcome Baseline (T0), posttest (T1),
3-month f/u (T2)

Compared with the control group, the MBCT
group showed significant reductions in FCR over
time.

Lichtenthal et
al. [43], USA

CARS: overall fear, problems (health
worries, womanhood worries, role
worries, and death worries)

Outcome Pretest (T0), posttest (T1),
3-month f/u (T2)

Among the subscales, the CARS-Health worries
showed a significant time x condition interaction,
and there was reliable improvement in health
worries from the baseline to the follow-up for the
intervention (AIM-FBCR) group.

Tomei et al.
[44], Canada

FCRI: total Outcome Baseline (T0): control
group only, pretest (T1),
posttest (T2), 3-month f/u
(T3)

There was a significant interaction effect on FCR:
the CBT group showed greater reductions in FCR
than the control group, and most changes were
maintained at the 3-month follow-up.

van Helmondt
et al. [45], The
Netherlands

FCRI: severity, psychological distress,
coping strategies, & functioning
impairments

Outcome Baseline (T0), posttest (T1),
9-month f/u (T2)

There was no effect of CBT-based online self-help
training in reducing FCR in breast cancer survivors
compared with that of CAU at posttest and 9-
month follow-up.

Heinrichs et al. FoP-Q-SF Outcome Pretest (T0), Patients in the CBT intervention group showed a
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they found that supportive-experiential group therapy
was comparable to the CBT intervention while survivor
education demonstrated minimal changes in reducing
FCR over time.

Quality appraisal
Table 5 and Additional file 1 summarize the results of
the study quality assessment. The quality of reporting of
RCTs of the included studies was assessed using the
CONSORT 2010 checklist guidelines. Four items of the
checklist were excluded from the analyses because they
were not applicable. Not all of the studies complied with
the CONSORT 2010 checklist. The average percentage
of articles that reported each applicable item on the
checklist was 77.3.
Among the six sections of the checklist, the included

RCT studies had the highest average reporting percent-
age for the items related to the introduction (100%),
followed by those related to the title and abstract
(91.2%), discussion (70.6%), the results (69.9%), other in-
formation (66.7%) and methods (65.6%). Ten of the 33
applicable items on the checklist were reported by 100%
of the included studies, while ten items were reported by
less than 60% of the RCT studies. Specifically, only a few
studies reported the items on the important changes to
methods after trial commencement with reasons (5.9%),
the explanation of any interim analyses and stopping
guidelines (5.9%), or generalizability (11.8%). None of
the studies reported important harms or unintended ef-
fects (0%).
In general, the studies of face-to-face CBTs with an

intervention duration of at least 1 month were more
likely to provide detailed descriptions according to the
checklist and to comply with the CONSORT 2010
guidelines. In contrast, the studies of telephone-based

CBTs with a single session or a few sessions did not pro-
vide sufficient information regarding the CONSORT
2010 items, and they especially underreported issues
such as trial design, the allocation concealment mechan-
ism, blinding, recruitment, registration, and protocol.

Discussion
FCR is very common among BCSs and can lead to other
adverse psychosocial outcomes including unmet needs,
depression, maladaptive coping behaviors, and low qual-
ity of life [8, 12, 13], in the recovery process of cancer.
The primary objectives of this study were to systematic-
ally review studies of CBT interventions to alleviate FCR
among BCSs and evaluate these interventions focusing
on the content and methodological aspects of the inter-
ventions, the FCR-related outcomes, and the level of ad-
herence to the CONSORT 2010 guidelines.
The current study revealed that the included interven-

tions were comparable to each other in terms of the
study design and methodology of CBTs (e.g., RCTs, se-
lection bias, external validity), but these interventions
differed considerably in overall intervention structure
(e.g., length and intensity). First, approximately two-
thirds of CBTs adopted a group format with four to
eight sessions, and group treatment formats were shown
to have better outcomes in reducing FCR scores than in-
dividual formats. These results are inconsistent with pre-
vious studies. Tatrow and Montgomery [55] reported in
a meta-analysis study that individual CBT approaches
showed larger effects on distress and pain in BCSs than
group interventions. Other studies have reported that
CBT in both group and individual formats is an effective
intervention for women with breast cancer [56, 57].
Considering social support among group members and
the cost-effectiveness of having a larger number of study

Table 4 FCR-related outcomes (Continued)

Author,
Country

FCR Instrument FCR
Variable
Type

Assessment Time Major Findings (Focused on FCR)

[46], Germany posttest (T1),
6-month f/u (T2),
12-month f/u (T3)

significantly greater decline in FCR from pre- to
post assessment (time x group x sex) than the
control group. During long-term follow-up, patients
in the control group showed a significant linear
decline, while their CBT group counterparts
maintained their gains.

Shields et al.
[47], USA

CARS: problems (health, womanhood,
role, death, and parenting)

Outcome Baseline (T0), posttest (T1),
1-week f/u (T2), 2-month
f/u (T3)

The intervention group showed greater reductions
in FCR scores than the control group over time,
but the group differences were not statistically
significant.

Germino et al.
[48], USA

CARS: overall Outcome Baseline (T0), 4~6 months
postbaseline (T1), 8~10
months postbaseline (T2)

The intervention group had a larger decrease in
FCR than the control group, but the result was not
statistically significant.

Merckaert et
al. [49],
Belgium

FCRI: triggers, severity, psychological
distress, coping strategies, functioning
impairments, insight, and reassurance

Outcome Pretest (T0), posttest (T1) Compared with patients in the control group,
patients in the CBT group reported greater use of
FCR-related coping strategies and greater
reduction in FCR-related psychological distress.
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Table 5 Average reporting percentages for the CONSORT 2010 checklist items

Section/Topic Item
No

Checklist Item Yes
N (%)

Title and abstract

1a Identification as a randomized trial in the title 14(82.4)

1b Structured summary of trial design, methods, results, and conclusions 17(100.0)

Introduction

Background and objectives 2a Scientific background and explanation of rationale 17(100.0)

2b Specific objectives or hypotheses 17(100.0)

Methods

Trial design 3a Description of trial design (such as parallel, factorial) including allocation ratio 12(70.6)

3b Important changes to methods after trial commencement (such as eligibility criteria), with
reasons

1(5.9)

Participants 4a Eligibility criteria for participants 16(94.1)

4b Settings and locations where the data were collected 12(70.6)

Interventions 5 The interventions for each group with sufficient details to allow replication, including how
and when they were actually administered

17(100.0)

Outcomes 6a Completely defined prespecified primary and secondary outcome measures, including how
and when they were assessed

17(100.0)

6b Any changes to trial outcomes after the trial commenced, with reasons N.A.

Sample size 7a How sample size was determined 11(64.7)

7b When applicable, explanation of any interim analyses and stopping guidelines 1(5.9)

Randomization:

Sequence generation 8a Method used to generate the random allocation sequence 16(94.1)

8b Type of randomization; details of any restriction (such as blocking and block size) 12(70.6)

Allocation concealment
mechanism

9 Mechanism used to implement the random allocation sequence (such as sequentially
numbered containers), describing any steps taken to conceal the sequence until interventions
were assigned

6(35.3)

Implementation 10 Who generated the random allocation sequence, who enrolled participants, and who
assigned participants to interventions

10(58.8)

Blinding 11a If done, who was blinded after assignment to interventions (for example, participants, care
providers, those assessing outcomes) and how

10(58.8)

11b If relevant, description of the similarity of interventions N.A.

Statistical methods 12a Statistical methods used to compare groups for primary and secondary outcomes 17(100.0)

12b Methods for additional analyses, such as subgroup analyses and adjusted analyses 9(52.9)

Results

Participant flow (a diagram is
strongly recommended)

13a For each group, the numbers of participants who were randomly assigned, received intended
treatment, and were analyzed for the primary outcome

17(100.0)

13b For each group, losses and exclusions after randomization, together with reasons 13(76.5)

Recruitment 14a Dates defining the periods of recruitment and follow-up 12(70.6)

14b Why the trial ended or was stopped N.A.

Baseline data 15 A table showing baseline demographic and clinical characteristics for each group 14(82.4)

Numbers analyzed 16 For each group, number of participants (denominator) included in each analysis and whether
the analysis was by original assigned groups

17(100.0)

Outcomes and estimation 17a For each primary and secondary outcome, results for each group, and the estimated effect
size and its precision (such as 95% confidence interval)

13(76.5)

17b For binary outcomes, presentation of both absolute and relative effect sizes is recommended N.A.

Ancillary analyses 18 Results of any other analyses performed, including subgroup analyses and adjusted analyses,
distinguishing prespecified from exploratory

9(52.9)

Harms 19 All important harms or unintended effects in each group 0(0.0)
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participants, group-based interventions may have more
benefits than individual therapies [58]. However, this
systematic review examined a small number of studies,
so the findings should be interpreted with caution. Fu-
ture research including large samples comparing individ-
ual and group CBT formats is warranted to further
investigate this issue.
Second, most studies used face-to-face delivery

methods, and only a few studies employed either tele-
phone- or internet-based interventions. Some previous
studies showed that online-based interventions can be as
effective as face-to-face treatments [59], but others
claimed that supplementary approaches (e.g., profes-
sional support via face-to-face or online, standard tele-
phone or email reminders) are necessary to compensate
for the limitations of online-based interventions [60, 61].
Thus, the question of which method is more effective in
reducing FCR symptoms among BCSs remains. Consid-
ering the ongoing COVID-19 pandemic, it is recom-
mended to expand the scope of delivery methods and
incorporate web- and/or mobile-based interventions into
the traditional face-to-face method in the future. In
addition, although all the included studies minimized se-
lection biases by utilizing RCTs, most studies showed a
lack of generalizability. For instance, the majority of
studies recruited homogeneous samples (e.g., non-
Hispanic Whites recruited from 1 to 2 medical centers),
which limited the generalizability of the study findings
to other ethnic groups in other countries.
Third, the included studies used various FCR measures

and reported promising results in reducing FCR scores.
Most studies utilized either the CARS or FCRI, while
one study used both the CWS and FCRI [24]. Many
studies chose different sets of CARS or FCRI sub-
scales, making it difficult to compare them to one an-
other. In this systematic review, the FCRI was the
most frequently used measure, but no gold standard
measurements of FCR have been reported in the

literature [6]. In terms of FCR outcomes, the study
findings showed the effectiveness of CBTs on FCR for
BCSs and suggested which approaches hold promise
for reducing FCR. Specifically, face-to-face group ses-
sions with at least a one-month intervention duration
were more effective in reducing FCR scores than
those with brief online or telephone delivery methods,
which is consistent with the findings of a prior sys-
tematic review [34]. Prior mental health research [59]
has documented that web-based interventions have
equivalent effects to their face-to-face counterparts,
but there is not enough evidence for FCR. Tauber
et al. [34] suggested that individually tailored psycho-
logical interventions with different treatment compo-
nents would be beneficial for reducing FCR.
Fourth, the average reporting percentage for the items

of the CONSORT 2010 checklist was 77.3, and face-to-
face CBTs with an intervention duration of at least 1
month were more likely to comply with the CONSORT
2010 guidelines. Although the included studies generally
complied with most of the reporting criteria, the report-
ing for items in the methods and other information sec-
tions needed much improvement, which was an issue
mentioned in the previous literature [62]. In particular,
studies of very brief CBTs delivered via telephone insuf-
ficiently reported information for the CONSORT 2010
items, including trial design, allocation concealment
mechanism, blinding, registration, and protocol. A lack
of this essential information may be due to limited avail-
able space in the manuscript (i.e., word count limit) or a
lack of time. The process of randomization itself can
pose a challenge to interventionists, and the importance
of including and reporting all the detailed information
may not be fully appreciated [62]. However, it should be
acknowledged that compliance with the relevant report-
ing guidelines contributes to improving the overall qual-
ity of manuscripts and disseminating rigorous and
reliable outcomes.

Table 5 Average reporting percentages for the CONSORT 2010 checklist items (Continued)

Section/Topic Item
No

Checklist Item Yes
N (%)

Discussion

Limitations 20 Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity
of analyses

17(100.0)

Generalizability 21 Generalizability (external validity, applicability) of the trial findings 2(11.8)

Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and considering other
relevant evidence

17(100.0)

Other information

Registration 23 Registration number and name of trial registry 12(70.6)

Protocol 24 Where the full trial protocol can be accessed, if available 7(41.2)

Funding 25 Sources of funding and other support (such as supply of drugs), role of funders 15(88.2)

Average percentage 77.3
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Implications for future practice and research
The findings of the current study have important clinical
and research applications in several ways. First, by focus-
ing on BCSs, the current study reduces heterogeneity is-
sues caused by the inclusion of all cancer types. It is
critical to understand FCR-related experiences among
BCSs because they often report problems caused by can-
cer during the treatment process, such as high levels of
uncertainty, fear, and concerns related to womanhood,
body image, or relationships [63]. Knowledge of the pos-
sible detrimental effects of high levels of FCR will be
helpful for clinicians to broaden their perspectives and
be prepared to provide adequate support for BCSs. Sec-
ond, this comprehensive systematic review provides
evidence-based information on the differences among
various types of CBT interventions and the quality of
reporting on RCTs. Based on this information, clinicians
can determine which approach is most effective in min-
imizing the negative effects of FCR and how to design
interventions for BCSs. Finally, it is noticeable that an
active control group such as supportive-experiential
group therapy [23] outshined a control group, although
its effectiveness was not as high as that of the CBT inter-
vention. This implies the potential for considering such
a comparison group as an alternative treatment condi-
tion in future research.

Study limitations
There are several limitations to this review. First, the
current study included 17 RCT studies that recruited
relatively homogenous samples (middle-aged non-
Hispanic White women who more recently completed
treatment), which limited the generalizability of the find-
ings. CBT interventionists must try to recruit diverse
populations, including different age groups and individ-
uals with diverse ethnic/racial backgrounds. Second, the
authors excluded CBTs with quasi-experimental or
qualitative research designs from this systematic review;
therefore, the findings may provide limited information
in this regard. It would be informative to include such
studies and compare their findings with those of well-
designed RCTs in future studies. Finally, two RCT stud-
ies recruited cancer survivors in stages 1 to 4, but no
specific information was available on how different can-
cer stages were associated with FCR-related outcomes. It
is possible that cancer survivors in stage 4 are more
likely to confuse fear of disease progression for FCR than
those in other stages. Thus, these findings should be
taken with caution.

Conclusion
This comprehensive systematic review evaluated differ-
ent types of CBT interventions on FCR outcomes as well
as the quality of reporting of RCTs using the PRISMA

guidelines and the CONSORT 2010 checklist. Seventeen
CBT studies were included, and the study results re-
vealed that face-to-face RCTs with at least one month of
intervention duration showed better FCR outcomes and
higher quality of reporting than RCTs with brief online
or telephone delivery methods. Future FCR-related stud-
ies should include a broader population from multiple
centers to ensure generalizability and adhere to the
reporting guidelines in the preparation of manuscripts.

Abbreviations
FCR: Fear of cancer recurrence; BCSs: Breast cancer survivors;
RCTs: Randomized controlled trials; CBTs: Cognitive behavioral therapies;
PRISMA: Preferred reporting items for systematic reviews and meta-analyses;
CONSORT: Consolidated standards of reporting trials; CWS: Cancer worry
scale; CARS: Concerns about recurrence scale; FCRI: Fear of cancer recurrence
inventory; FoP-Q-SF: Fear of progression questionnaire; QLACS: Quality of life
in adult cancer survivors

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12885-021-08909-y.

Additional file 1.

Acknowledgements
This work was supported by the Ministry of Education of the Republic of
Korea and the National Research Foundation of Korea (NRF-
2018S1A5B5A02032658).

Authors’ contributions
All authors contributed to the study design and conceptualization. So-Young
Park performed the literature search and all authors conducted data selec-
tion and analysis. The first draft of the manuscript was written by all authors.
All authors read and approved the final manuscript.

Funding
This work was supported by the Ministry of Education of the Republic of
Korea and the National Research Foundation of Korea (NRF-
2018S1A5B5A02032658).

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
All authors declare no competing interests.

Author details
1Ewha Institute for Age Integration Research, Ewha Womans University, 52
Ewhayeodae-gil, Sedaemun-gu, Seoul 03760, Republic of Korea. 2College of
Social Welfare, Kangnam University, 40 Kangnam-Ro, Giheung-Gu, Yongin-Si,
Gyeonggi-Do 16979, Republic of Korea.

Park and Lim BMC Cancer          (2022) 22:217 Page 13 of 15

https://doi.org/10.1186/s12885-021-08909-y
https://doi.org/10.1186/s12885-021-08909-y


Received: 15 May 2021 Accepted: 21 September 2021

References
1. National Cancer Institute. Surveillance, epidemiology, and end results

program. Cancer Statistics. 2020. http://seer.cancer.gov/statistics/. Accessed
5 Feb 2021.

2. American Cancer Society. Cancer facts & figures 2020. Atlanta: American
Cancer Society; 2020.

3. Moorey S, Greer S. Behavior therapy for people with cancer. New York:
Oxford University Press; 2002.

4. Nasser M, Baistow K, Treasure J. The female body in mind: the interface
between the female body and mental health. New York: Routledge; 2007.
https://doi.org/10.4324/9780203939543.

5. Zabora J, BrintzenhofeSzoc K, Curbow B, Hooker C, Piantadosi S. The
prevalence of psychological distress by cancer site. Psychooncology. 2001;
10(1):19–28. https://doi.org/10.1002/1099-1611(200101/02)10:1<19::AID-
PON501>3.0.CO;2-6.

6. Koch L, Jansen L, Brenner H, Arndr V. Fear of recurrence and disease
progression in long-term cancer survivors – a systematic review of
quantitative studies. Psychooncology. 2013;22(1):1–11. https://doi.org/10.1
002/pon.3022.

7. Savard J, Ivers H. The evolution of fear of cancer recurrence during the
cancer care trajectory and its relationship with cancer characteristics. J
Psychosom Res. 2013;74(4):354–60. https://doi.org/10.1016/j.jpsychores.2
012.12.013.

8. Simard S, Thewes B, Humphris G, Dixon M, Hayden C, Mireskandari S, et al.
Fear of cancer recurrence in adult cancer survivors: a systematic review of
quantitative studies. J Cancer Surviv. 2013;7(3):300–22. https://doi.org/10.1
007/s11764-013-0272-z.

9. Singer S, Das-Munshi J, Brähler E. Prevalence of mental health conditions in
cancer patients in acute care – a meta-analysis. Ann Oncol. 2010;21(5):925–
30. https://doi.org/10.1093/annonc/mdp515.

10. Thewes B, Butow P, Bell ML, et al. Fear of cancer recurrence in young
women with a history of early-stage breast cancer: a cross-sectional study
of prevalence and association with health behaviors. Support Care Cancer.
2012;20(11):2651–9. https://doi.org/10.1007/s00520-011-1371-x.

11. Thewas B, Brebach R, Dzidowska M, Rhodes P, Sharpe L, Butow P. Current
approaches to managing fear of cancer recurrence: a descriptive survey of
psychosocial and clinical health professionals. Psychooncology. 2014;23(4):
390–6. https://doi.org/10.1002/pon.3423.

12. Koch L, Bertram H, Eberie A, et al. Fear of recurrence in long-term breast
cancer survivors - still an issue: results on prevalence, determinants, and the
association with quality of life and depression from the cancer survivorship
– a multi-regional population-based study. Psychooncology. 2014;23(5):547–
54. https://doi.org/10.1002/pon.3452.

13. Harrison SE, Watson EK, Ward AM, Khan NF, Turner D, Adams E, et al.
Primary health and supportive care needs of long-term cancer survivors: a
questionnaire survey. J Clin Oncol. 2011;29(15):2091–8. https://doi.org/10.12
00/JCO.2010.32.5167.

14. Humphris G, Ozakinci G. The AFTER intervention: a structured psychological
approach to reduce fears of recurrence in patients with head and neck
cancer. Br J Health Psychol. 2008;13(2):223–30. https://doi.org/10.1348/13591
0708X283751.

15. Lebel S, Tomei C, Feldstain A, Beattie S, McCallum M. Does fear of cancer
recurrence predict cancer survivors’ health care use? Support Care Cancer.
2013;21(3):901–6. https://doi.org/10.1007/s00520-012-1685-3.

16. Smith AB, Thewes B, Tumer J, et al. Pilot of a theoretically grounded
psychologist-delivered intervention for fear of cancer recurrence.
Psychooncology. 2015;24(8):967–70. https://doi.org/10.1002/pon.3775.

17. Bleiker EM, Pouwer F, van der Ploeg HM, Leer JW, Ader HJ. Psychological
distress two years after diagnosis of breast cancer: frequency and
prediction. Patient Educ Couns. 2000;40(3):209–17. https://doi.org/10.1016/
S0738-3991(99)00085-3.

18. Simard S, Savard J. Screening and comorbidity of clinical levels of fear of
cancer recurrence. J Cancer Surviv. 2015;9(3):481–91. https://doi.org/10.1007/
s11764-015-0424-4.

19. Oxlad M, Wad TD, Hallsworth L, Koczwara B. ‘I’m living with a chronic illness,
not … dying with cancer’: a qualitative study of Australian women’s self-
identified concerns and needs following primary treatment for breast

cancer. Eur J Cancer Care. 2008;17(2):157–66. https://doi.org/10.1111/j.13
65-2354.2007.00828.x.

20. Schmid-Büchi S, Halfens RJ, Dassen T, van den Borne B. A review of
psychosocial needs of breast cancer patients and their relatives. J Clin Nurs.
2008;17(21):2895–909. https://doi.org/10.1111/j.1365-2702.2008.02490.x.

21. Hall DL, Luberto CM, Philpotts LL, Song R, Park ER, Yeh GY. Mind-body
interventions for fear of cancer recurrence: a systematic review and meta-
analysis. Psychooncology. 2018;27(11):2546–58. https://doi.org/10.1002/pon.4
757.

22. Dieng M, Butow PN, Costa DS, et al. Psychoeducational intervention to
reduce fear of cancer recurrence in people at high risk of developing
another primary melanoma: results of a randomized controlled trial. J Clin
Oncol. 2016;34(36):4405–14. https://doi.org/10.1200/JCO.2016.68.2278.

23. Herschbach P, Book K, Dinkel A, Berg P, Waadt S, Duran G, et al. Evaluation
of two group therapies to reduce fear of progression in cancer patients.
Support Care Cancer. 2010;18(4):471–9. https://doi.org/10.1007/s00520-009-
0696-1.

24. van de Wal M, Thewes B, Gielissen M, Speckens A, Prins J. Efficacy of
blended cognitive behavior therapy for high fear of recurrence in breast,
prostate, and colorectal cancer survivors: the SWORD study, a randomized
controlled trial. J Clin Oncol. 2017;35(19):2173–83. https://doi.org/10.1200/
JCO.2016.70.5301.

25. Burm R, Thewes B, Rodwell L, Kievit W, Speckens A, van de Wal M, et al.
Long-term efficacy and cost-effectiveness of blended cognitive behavior
therapy for high fear of recurrence in breast, prostate and colorectal cancer
survivors: follow-up of the SWORD randomized controlled trial. BMC Cancer.
2019;19(1):462. https://doi.org/10.1186/s12885-019-5615-3.

26. Butow PN, Turner J, Gilchrist J, Sharpe L, Smith AB, Fardell JE, et al.
Randomized trial of ConquerFear: a novel, theoretically based psychosocial
intervention for fear of cancer recurrence. J Clin Oncol. 2017;35(36):4066–77.
https://doi.org/10.1200/JCO.2017.73.1257.

27. Lengacher CA, Reich RR, Paterson CL, Ramesar S, Park JY, Alinat C, et al.
Examination of broad symptom improvement resulting from mindfulness-
based stress reduction in breast cancer survivors: a randomized controlled
trial. J Clin Oncol. 2016;34(24):2827–35. https://doi.org/10.1200/JCO.2015.65.
7874.

28. Mohabbat-Bahar S, Maleki-Rizi F, Akbari M, Moradi-Joo M. Effectiveness of
group training based on acceptance and commitment therapy on anxiety
and depression of women with breast cancer. Iran J Cancer Prev. 2015;8(2):
71–6.

29. Carlson LE, Doll R, Stephen J, Faris P, Tamagawa R, Drysdale E, et al.
Randomized controlled trial of mindfulness-based cancer recovery versus
supportive expressive group therapy for distressed survivors of breast
Cancer (MINDSET). J Clin Oncol. 2013;31(25):3119–26. https://doi.org/10.12
00/JCO.2012.47.5210.

30. Würtzen H, Dalton SO, Elsass P, Sumbundu AD, Steding-Jensen M, Karlsen
RV, et al. Mindfulness significantly reduces self-reported levels of anxiety
and depression: results of a randomized controlled trial among 336 Danish
women treated for stage I–III breast cancer. Eur J Cancer. 2013;49(6):1365–
73. https://doi.org/10.1016/j.ejca.2012.10.030.

31. Hoffman C, Ersser S, Hopkinson J, et al. Effectiveness of mindfulness-based
stress reduction in mood, breast- and endocrine-related quality of life, and
well-being in stage 0-III breast cancer: a randomized controlled trial. J Clin
Oncol. 2012;30(12):1335–42. https://doi.org/10.1200/JCO.2010.34.0331.

32. Johns SA, Brown LF, Beck-Coon K, Monahan PO, Tong Y, Kroenke K.
Randomized controlled pilot study of mindfulness-based stress reduction
for persistently fatigued cancer survivors. Psychooncology. 2015;24(8):885–
93. https://doi.org/10.1002/pon.3648.

33. Hofmann SG, Grossman P, Hinton DE. Loving-kindness and compassion
meditation: potential for psychological interventions. Clin Psychol Rev. 2011;
31(7):1126–32. https://doi.org/10.1016/j.cpr.2011.07.003.

34. Tauber NM, O’Toole MS, Dinkel A, Galica J, Humphris G, Lebel S, et al. Effect
of psychological intervention on fear of cancer recurrence: a systematic
review and meta-analysis. J Clin Oncol. 2019;37(31):2899–915. https://doi.
org/10.1200/JCO.19.00572.

35. Schulz KF, Altman DG, Moher D. The CONSORT group. CONSORT 2010
statement: updated guidelines for reporting parallel group randomized trials.
Ann Intern Med. 2010;152(11):1–11. https://doi.org/10.1186/1741-7015-8-18.

36. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an
updated guideline for reporting systematic reviews. BMJ. 2021;372:n71.
https://doi.org/10.1136/bmj.n71.

Park and Lim BMC Cancer          (2022) 22:217 Page 14 of 15

http://seer.cancer.gov/statistics/
https://doi.org/10.4324/9780203939543
https://doi.org/10.1002/1099-1611(200101/02)10:1<19::AID-PON501>3.0.CO;2-6
https://doi.org/10.1002/1099-1611(200101/02)10:1<19::AID-PON501>3.0.CO;2-6
https://doi.org/10.1002/pon.3022
https://doi.org/10.1002/pon.3022
https://doi.org/10.1016/j.jpsychores.2012.12.013
https://doi.org/10.1016/j.jpsychores.2012.12.013
https://doi.org/10.1007/s11764-013-0272-z
https://doi.org/10.1007/s11764-013-0272-z
https://doi.org/10.1093/annonc/mdp515
https://doi.org/10.1007/s00520-011-1371-x
https://doi.org/10.1002/pon.3423
https://doi.org/10.1002/pon.3452
https://doi.org/10.1200/JCO.2010.32.5167
https://doi.org/10.1200/JCO.2010.32.5167
https://doi.org/10.1348/135910708X283751
https://doi.org/10.1348/135910708X283751
https://doi.org/10.1007/s00520-012-1685-3
https://doi.org/10.1002/pon.3775
https://doi.org/10.1016/S0738-3991(99)00085-3
https://doi.org/10.1016/S0738-3991(99)00085-3
https://doi.org/10.1007/s11764-015-0424-4
https://doi.org/10.1007/s11764-015-0424-4
https://doi.org/10.1111/j.1365-2354.2007.00828.x
https://doi.org/10.1111/j.1365-2354.2007.00828.x
https://doi.org/10.1111/j.1365-2702.2008.02490.x
https://doi.org/10.1002/pon.4757
https://doi.org/10.1002/pon.4757
https://doi.org/10.1200/JCO.2016.68.2278
https://doi.org/10.1007/s00520-009-0696-1
https://doi.org/10.1007/s00520-009-0696-1
https://doi.org/10.1200/JCO.2016.70.5301
https://doi.org/10.1200/JCO.2016.70.5301
https://doi.org/10.1186/s12885-019-5615-3
https://doi.org/10.1200/JCO.2017.73.1257
https://doi.org/10.1200/JCO.2015.65.7874
https://doi.org/10.1200/JCO.2015.65.7874
https://doi.org/10.1200/JCO.2012.47.5210
https://doi.org/10.1200/JCO.2012.47.5210
https://doi.org/10.1016/j.ejca.2012.10.030
https://doi.org/10.1200/JCO.2010.34.0331
https://doi.org/10.1002/pon.3648
https://doi.org/10.1016/j.cpr.2011.07.003
https://doi.org/10.1200/JCO.19.00572
https://doi.org/10.1200/JCO.19.00572
https://doi.org/10.1186/1741-7015-8-18
https://doi.org/10.1136/bmj.n71


37. Bower JE, Crosswell AD, Stanton AL, Crespi CM, Winston D, Arevalo J, et al.
Mindfulness meditation for younger breast cancer survivors: a randomized
controlled trial. Cancer. 2015;121(8):1231–40. https://doi.org/10.1002/cncr.2
9194.

38. Johns SA, Stutz PV, Talib TL, et al. Acceptance and commitment therapy for
breast cancer survivors with fear of cancer recurrence: A 3-arm pilot
randomized controlled trial. Cancer. 2020;126:211–8. https://doi.org/10.1002/
cncr.32518.

39. Dodds SE, Pace TWW, Bell ML, Fiero M, Negi LT, Raison CL, et al. Feasibility
of cognitively-based compassion training (CBCT) for breast cancer survivors:
a randomized, wait list controlled pilot study. Support Care Cancer. 2015;
23(12):3599–608. https://doi.org/10.1007/s00520-015-2888-1.

40. Gonzalez-Hernandez E, Romero R, Campos D, et al. Cognitively-based
compassion training (CBCT®) in breast cancer survivors: A randomized
clinical trial study. Integr Cancer Ther. 2018;17(3):684–96. https://doi.org/1
0.1177/1534735418772095.

41. Lengacher CA, Shelton MM, Reich RR, et al. Mindfulness based stress
reduction (BNSR(BC)) in breast cancer: Evaluating fear of recurrence (FOR) as
a mediator of psychological and physical symptoms in a randomized
control trial (RCT). J Behav Med. 2014;37(2):185–95. https://doi.org/10.1007/
s10865-012-9473-6.

42. Park S, Sato Y, Takita Y, et al. Mindfulness-based cognitive therapy for
psychological distress, fear of cancer recurrence, fatigue, spiritual well-being,
and quality of life in patients with breast cancer-A randomized controlled
trial. J Pain Symptom Manag. 2020;60(2):381–9. https://doi.org/10.1016/j.jpa
insymman.2020.02.017.

43. Lichtenthal WG, Corner GW, Slivjak ET, et al. A pilot randomized controlled
trial of cognitive bias modification to reduce fear of breast cancer
recurrence. Cancer. 2017;123:1424–33. https://doi.org/10.1002/cncr.30478.

44. Tomei C, Lebel S, Maheu C, Lefebvre M, Harris C. Examining the preliminary
efficacy of an intervention for fear of cancer recurrence in female cancer
survivors: A randomized controlled clinical trial pilot study. Support Care
Cancer. 2018;26:2751–62. https://doi.org/10.1007/s00520-018-4097-1.

45. van Helmondt SJ, van der Lee MJ, van Woezik RAM, Lodder P, de Vries J. No
effect of CBT-based online selfhelp training to reduce fear of cancer
recurrence: First results of the CAREST multicenter randomized controlled
trial. Psychooncology. 2020;29:86–97. https://doi.org/10.1002/pon.5233.

46. Heinrichs N, Zimmermann T, Huber B, Herschbach P, Russell DW, Baucom
DH. Cancer distress reduction with a couple-based skills training: a
randomized controlled trial. Ann Behav Med. 2012;43(2):239–52. https://doi.
org/10.1007/s12160-011-9314-9.

47. Shields CG, Ziner KW, Bouff SA, et al. An intervention to improve
communication between breast cancer survivors and their physicians. J
Psychosoc Oncol. 2010;28(6):610–29. https://doi.org/10.1080/07347332.2010.
516811.

48. Germino BB, Mishel MH, Crandell J, et al. Outcomes of an uncertainty
management intervention in younger African American and Caucasian
breast cancer survivors. Oncol Nurs Forum. 2013;40(1):82–92. https://doi.
org/10.1188/13.ONF.82-92.

49. Merchaert I, Lewis F, Delevallez F, et al. Improving anxiety regulation in
patients with breast cancer at the beginning of the survivorship period: a
randomized clinical trial comparing the benefits of single-component and
multiple-component group interventions. Psychooncology. 2017;26(8):1147–
54. https://doi.org/10.1002/pon.4294.

50. Custers JA, van den Berg SW, van Laarhoven HW, Bleiker EM, Gielissen MF,
Prins JB. The cancer worry scale: detecting fear of recurrence in breast
cancer survivors. Cancer Nurs. 2014;37(1):E44–50. https://doi.org/10.1097/
NCC.0b013e3182813a17.

51. Vickberg S. The concerns about recurrence scale CARS: a systematic
measure of women’s fears about the possibility of breast cancer recurrence.
Ann Behav Med. 2003;25(1):16–24. https://doi.org/10.1207/S15324796ABM2
501_03.

52. Simard S, Savard J. Fear of cancer recurrence inventory: development and
initial validation of a multidimensional measure of fear of cancer recurrence.
Support Care Cancer. 2009;17(3):241–51. https://doi.org/10.1007/s00520-008-
0444-y.

53. Mehnert A, Herschbach P, Berg P, Henrich G, Koch U. Progredienzangst bei
brustkrebspatientinnen—validierung der kurzform des
progredienzangstfragebogens (PA-F-KF). Z Psychosom Med Psychother.
2006;52(3):274–88 https://www.jstor.org/stable/23869812. https://doi.org/1
0.13109/zptm.2006.52.3.274.

54. Avis NE, Smith KW, McGraw S, Smith RG, Petronis VM, Carver CS. Assessing
quality of life in adult cancer survivors (QLACS). Qual Life Res. 2005;14(4):
1007–23. https://doi.org/10.1007/s11136-004-2147-2.

55. Tatrow K, Montgomery GH. Cognitive behavioral therapy techniques for
distress and pain in breast cancer patients: a meta-analysis. J Behav Med.
2006;29(1):17–27. https://doi.org/10.1007/s10865-005-9036-1.

56. Boutin DL. Effectiveness of cognitive behavioral and supportive-expressive
group therapy for women diagnosed with breast cancer: a review of the
literature. J Spec Group Work. 2007;32(3):267–84. https://doi.org/10.1080/01
933920701431594.

57. Jassim GA, Whitford DL, Hickey A, Carter B. Psychological interventions for
women with non-metastatic breast cancer. Cochrane Database Syst Rev.
2015;28(5):CD008729. https://doi.org/10.1002/14651858.CD008729.pub2.

58. Spiegel D. Health caring. Psychosocial support for patients with cancer.
Cancer. 1994;74(S4):1453–7. https://doi.org/10.1002/1097-0142(1994081
5)74:4+<1453::aid-cncr2820741609>3.0.co;2-1.

59. Andersson G, Cuijpers P, Carlbring P, Riper H, Hedman E. Guided internet-
based vs. face-to-face cognitive behavior therapy for psychiatric and
somatic disorders: a systematic review and meta-analysis. World Psychiatry.
2014;13(3):288–95. https://doi.org/10.1002/wps.20151.

60. Spek V, Cuijpers P, Nyklícek I, Riper H, Keyzer J, Pop V. Internet-based
cognitive behaviour therapy for symptoms of depression and anxiety: a
meta-analysis. Psychol Med. 2007;37(3):319–28. https://doi.org/10.1017/
S0033291706008944.

61. van den Berg SW, Gielissen MF, Custers JA, van der Graaf WT, Ottevanger
PB, Prins JB. BREATH: web-based self-management for psychological
adjustment after primary breast cancer-results of a multicenter randomized
controlled trial. J Clin Oncol. 2015;33(25):2763–71. https://doi.org/10.1200/
JCO.2013.54.9386.

62. Moher D, Hopewell S, Schulz KF, Altman DG. Resources for authors of
reports of randomized trials: harnessing the wisdom of authors, editors, and
readers. Trials. 2011;12(1):98. https://doi.org/10.1186/1745-6215-12-98.

63. Campbell-Enns H, Woodgate R. The psychosocial experiences of women
with breast cancer across the lifespan: a systematic review protocol. JBI
Database System Rev Implement Rep. 2015;13(1):112–21. https://doi.org/1
0.11124/jbisrir-2015-1795.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Park and Lim BMC Cancer          (2022) 22:217 Page 15 of 15

https://doi.org/10.1002/cncr.29194
https://doi.org/10.1002/cncr.29194
https://doi.org/10.1002/cncr.32518
https://doi.org/10.1002/cncr.32518
https://doi.org/10.1007/s00520-015-2888-1
https://doi.org/10.1177/1534735418772095
https://doi.org/10.1177/1534735418772095
https://doi.org/10.1007/s10865-012-9473-6
https://doi.org/10.1007/s10865-012-9473-6
https://doi.org/10.1016/j.jpainsymman.2020.02.017
https://doi.org/10.1016/j.jpainsymman.2020.02.017
https://doi.org/10.1002/cncr.30478
https://doi.org/10.1007/s00520-018-4097-1
https://doi.org/10.1002/pon.5233
https://doi.org/10.1007/s12160-011-9314-9
https://doi.org/10.1007/s12160-011-9314-9
https://doi.org/10.1080/07347332.2010.516811
https://doi.org/10.1080/07347332.2010.516811
https://doi.org/10.1188/13.ONF.82-92
https://doi.org/10.1188/13.ONF.82-92
https://doi.org/10.1002/pon.4294
https://doi.org/10.1097/NCC.0b013e3182813a17
https://doi.org/10.1097/NCC.0b013e3182813a17
https://doi.org/10.1207/S15324796ABM2501_03
https://doi.org/10.1207/S15324796ABM2501_03
https://doi.org/10.1007/s00520-008-0444-y
https://doi.org/10.1007/s00520-008-0444-y
https://www.jstor.org/stable/23869812
https://doi.org/10.13109/zptm.2006.52.3.274
https://doi.org/10.13109/zptm.2006.52.3.274
https://doi.org/10.1007/s11136-004-2147-2
https://doi.org/10.1007/s10865-005-9036-1
https://doi.org/10.1080/01933920701431594
https://doi.org/10.1080/01933920701431594
https://doi.org/10.1002/14651858.CD008729.pub2
https://doi.org/10.1002/1097-0142(19940815)74:4+<1453::aid-cncr2820741609>3.0.co;2-1
https://doi.org/10.1002/1097-0142(19940815)74:4+<1453::aid-cncr2820741609>3.0.co;2-1
https://doi.org/10.1002/wps.20151
https://doi.org/10.1017/S0033291706008944
https://doi.org/10.1017/S0033291706008944
https://doi.org/10.1200/JCO.2013.54.9386
https://doi.org/10.1200/JCO.2013.54.9386
https://doi.org/10.1186/1745-6215-12-98
https://doi.org/10.11124/jbisrir-2015-1795
https://doi.org/10.11124/jbisrir-2015-1795

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Search strategy and sources
	Selection strategy
	Data extraction
	Quality assessment

	Results
	Study selection
	General characteristics of the interventions
	Content and methodological strategies of the interventions
	FCR instruments
	FCR-related outcomes
	Quality appraisal

	Discussion
	Implications for future practice and research
	Study limitations

	Conclusion
	Abbreviations
	Supplementary Information
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

