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1 | BACKGROUND

Abstract

Objective: Care for fear of cancer recurrence (FCR) is considered the most common
unmet need among cancer survivors. Yet the prevalence of FCR and predisposing
factors remain inconclusive. To support targeted care, we provide a comprehensive
overview of the prevalence and severity of FCR among cancer survivors and pa-
tients, as measured using the short form of the validated Fear of Cancer Recurrence
Inventory (FCRI-SF). We also report on associations between FCR and clinical and
demographic characteristics.

Methods: This is a systematic review and individual participant data (IPD) meta-
analysis on the prevalence of FCR. In the review, we included all studies that
used the FCRI-SF with adult (>18 years) cancer survivors and patients. Date of
search: 7 February 2020. Risk of bias was assessed using the Joanna Briggs Institute
critical appraisal tool.

Results: IPD were requested from 87 unique studies and provided for 46 studies
comprising 11,226 participants from 13 countries. 9311 respondents were included
for the main analyses. On the FCRI-SF (range 0-36), 58.8% of respondents scored
>13, 45.1% scored >16 and 19.2% scored >22. FCR decreased with age and women
reported more FCR than men. FCR was found across cancer types and continents
and for all time periods since cancer diagnosis.

Conclusions: FCR affects a considerable number of cancer survivors and patients. It is
therefore important that healthcare providers discuss this issue with their patients
and provide treatment when needed. Further research is needed to investigate how
best to prevent and treat FCR and to identify other factors associated with FCR.
The protocol was prospectively registered (PROSPERO CRD42020142185).

KEYWORDS
cancer, correlates, fear of recurrence, oncology, prevalence

functioning and require professional help.”? A 2019 Delphi study
conceptualized four features as key characteristics of clinical FCR:

Due to aging and improved diagnostic and treatment potential, the
number of people living with and beyond cancer is rapidly
increasing.® In 2018, the estimated number of cancer survivors
diagnosed within the last five years was 43.8 million.? For this
growing group, managing fear of cancer recurrence (FCR) has been
reported as one of the most important unmet needs.>> FCR is
defined as “fear, worry, or concern relating to the possibility that
cancer will come back or progress”.® Low levels of FCR can be helpful
by promoting treatment compliance and healthy lifestyle adaptations.

However, at clinical levels, FCR can limit quality of life and daily

"(a) high levels of preoccupation; (b) high levels of worry; (c) that are
persistent; and (d) hypervigilance to bodily symptoms".*® It is
important to address FCR, because FCR may also lead to increased
healthcare costs'* and for most patients, it does not decrease over
time without intervention.>”1%1>%¢ Furthermore, several effective
interventions to treat FCR have been developed.'”

In order to shape future healthcare provision, policy and research
on FCR, it is crucial to know the prevalence and severity of FCR for the
general cancer population and for different subgroups. This will help to

estimate the burden of FCR and to target the type and intensity of
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interventions for those in need. Unfortunately, the precise prevalence
of FCR remains unknown and estimates are wide ranging and incon-
clusive. For example, in a systematic review by Simard et al. (2013)
studies found prevalences of 39%-97% for any level of FCR, 22%-87%
for 'moderate to high' FCR and 0%-15% for ‘high' FCR.2 Notably, part
of this heterogeneity is caused by different studies using different
scales. In the literature, the most commonly used measure of FCR is the

Fear of Cancer Recurrence Inventory (FCRI).1®

Still, the comparability
of studies is complicated by the use of different cut-off scores across
studies, namely 13, 16 and 22.1°*? Scoring >13 indicates the possi-
bility of clinical level FCR, scoring >16 indicates the likely presence of
clinical level FCR and scoring >22 indicates a clinical severity of FCR
that needs specialized intervention.%*?

Several potential risk factors for FCR have been investigated.
Predictive evidence is strongest for the presence of physical symptoms
such as fatigue and pain, sex, with women reporting higher levels of
FCR than men,?° and age, with younger patients more likely to report
FCR than older patients.:*'g'21 However, the results of a recent review
showed that the strength of the latter association decreased over the
last decade.?? Associations with other factors such as sleep quality,
cancer type, and time since cancer diagnosis or treatment have also
been investigated, but have yielded inconclusive results.>?*

A recent meta-analysis of FCRI results found that 53.9% of cancer
survivors and patients scored above the >13 cut-off, 43.3% above the
>16 cut-off, and 30% above the >22 cut-off on the FCRI severity
subscale.?® In this meta-analysis, only the cut-offs reported in the in-
dividual articles could be considered and studies reporting different
cut-offs could not be analyzed together. For example, studies reporting
only the >13 cut-off could not be analyzed together with studies
reporting only the >22 cut-off. Also, the meta-analysis included studies
that selected patients based on their level of FCR, and thus does not
reflect the general cancer population. To obtain more precise esti-
mates of the prevalence of FCR, we have conducted a systematic re-
view and individual participant data (IPD) meta-analysis. In IPD
analyses, researchers from each study are asked to share the original
research data, so that these data can be combined and re-analyzed.
Using IPD analyses, we could look at all cut-offs for all provided study
data, unrestricted by the cut-offs reported by the authors of the indi-
vidual studies. Also, we were able to conduct subgroup analyses that
would not be possible with smaller sample sizes. Our main aim was to
provide a comprehensive overview of the prevalence and severity of
FCR among cancer survivors [no active cancer present] and patients
[active cancer present] and to identify associations with clinical and
demographic characteristics. In addition, we report the clinical and
demographic characteristics of groups with different levels of FCR

severity.

2 | METHODS

A systematic review and IPD meta-analysis on the prevalence of FCR
was conducted. The research plan was developed in collaboration

with an international board of experts (the ‘advisory board’) who

have specialized in psycho-oncology (AS, GH, NK, RZ, SL, SS, WL) and
published in advance on the Open Science Framework™ (OSF) and
Prospero (CRD42020142185).

2.1 | Selection of variables

Several tools to measure FCR®?* have been developed. The FCRI
was selected to assess the main outcome because it has good
psychometric properties, is widely used, and is available in 10

different languages,®2%25-33

increasing sample diversity. The FCRI
includes seven subscales: FCR severity, coping, functioning impair-
ments, triggers, psychological distress, insight, and reassurance. The
severity subscale (range 0-36) is widely used as a short form of the
FCRI (FCRI-SF) and was also used as the primary outcome in this
study, because the total score includes several aspects other than
severity.?® It contains nine items (range 0-4), for example, “I am
afraid of cancer recurrence”, “| believe it is normal to be worried or
anxious about the possibility of cancer recurrence” and “How much
time per day do you spend thinking about the possibility of cancer
recurrence?”. Using the FCRI-SF allowed for the inclusion of studies
that collected data using only this subscale and not the total scale.
If repeated measures were available, only baseline data were
included. Since the different cut-offs represent different levels of
FCR severity (see introduction), we examined all three cut-offs in
this study.

In this study we distinguish between people who have active
disease and those who no longer have active disease, by stratifying
the results by these groups and calling them patients and survivors,
respectively.

In collaboration with the advisory board and based on clinical
experience and literature, we identified variables that we expected
could correlate with FCR, would be clinically relevant, and for which
we expected many studies to have collected data. The following
variables were selected for inclusion in the study: age, sex, time since
cancer diagnosis, cancer type, and continent where the study was
conducted.

2.2 | Eligibility criteria

Data from all participants from all studies that used the FCRI-SF from
adult (>18 years) cancer survivors and patients were eligible. Data
from studies that selected patients based on the severity of their FCR
were not included in the main outcome analyses, but were included
for the analyses of the characteristics of groups with different levels
of FCR.

2.3 | Search and selection strategy

PubMed, MEDLINE, PsycINFO, Embase, EMcare, CINAHL and Sco-

pus were searched on 7 Feb 2020 using the following terms:
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e “Fear of cancer recurrence inventory”
e “FCRI" AND (fear OR worry OR concern OR anxiety)

Since the FCRI has only existed since 2009, there was no time
restriction. A forward search was done using all articles describing
the development of a new translation of the FCRI. We expected that
studies that use a questionnaire would always reference the article
describing its development. Therefore, we expected this forward
search would allow us to find all articles that used the FCRI.

Corresponding authors of eligible articles who were approached
to share their data were also asked if they had additional published
or unpublished datasets using the FCRI (e.g., from screening patients
prior to including only those with a certain level of FCR in a study).
These datasets were included if the data were of high quality (e.g.,
systematically obtained and recorded) and sufficient information was
available about recruitment, sampling, and data collection method.

The records identified in the searches were screened based on
their titles and abstracts. Potentially eligible records were full text
screened. If upon reading the full article, there was any doubt about
whether the authors had collected data using the FCRI, authors were
contacted. This includes protocol papers that stated they were
intending to use the FCRI. Studies that included only part of the
FCRI-SF were not included.

The screening was done by two independent reviewers (YL and
NT), using Covidence, a software system for managing systematic

reviews (www.covidence.org).

2.4 | Quality assessment

To evaluate risk of bias, two researchers (YL and NT) independently
assessed each study using the Joanna Briggs Institute Critical
Appraisal Checklist for Studies Reporting Prevalence Data. Four out
of nine domains were omitted due to lack of relevance for the pre-
sent study. The domains that were used addressed the sample frame,
the sampling method, the sample size, the description of subjects and
setting and the response rate. For each domain, the researchers
judged whether there was a risk of bias in answering the research
question of the current study. Based on the available information in
the published articles, they chose between "Yes", "No" and "Unclear".
The risk of bias assessment is presented in Appendix A.

Domain 1 assessed the sample frames of the studies. Studies that
excluded participants who score below one of the cut-offs on the
FCRI-SF (e.g. RCTs on FCR interventions, requiring participants to
have a certain level of FCR) do not reflect the general cancer pop-
ulation and were excluded for the analyses for the main outcome, due
to a high risk of bias. Similarly, a study that excluded patients with
sleeping disorders, which could correlate with FCR, was excluded for
the main analyses. These studies, with a risk of bias on domain 1,
were only used to describe the characteristics of groups with
different levels of FCR (see appendix D). In these analyses, compar-
isons are made within rather than across FCR severity groups,

eliminating this risk of bias. For domain 3, sample sizes below 30

were considered a risk of bias. For domain 5, a response rate of less
than 50% was considered a risk of bias. These cut-offs were selected

in collaboration with the advisory board.

2.5 | Collection of individual participant data
Corresponding authors of all eligible studies were contacted via
e-mail and asked whether they would be willing to share their
data. Every author was reminded at least twice, when there was
no response after 2 weeks. If there was still no response another
author was approached to request the data.

Authors were asked to provide the following information: par-
ticipants' eligibility criteria, recruitment methods, and definitions of
survivors and patients used in the study. Authors were also asked to
report any changes made to the original FCRI and whether times
since diagnosis and end of curative treatment were obtained from
medical record or from patient reporting. If available, authors were
asked to share their study protocol. Finally, authors were asked to
check their ethical protocols to ensure sharing individual data was

permitted.

2.6 | Statistical methods

All outcomes were predetermined in the protocol and published on
PROSPERO and OSF. A one-stage approach was used for all analyses.
All outcomes were reported separately for cancer survivors and
patients. All analyses were performed in R.%°

The primary study outcome was the prevalence of FCR. Prevalence
of FCR per sex, age group (18-29, 30-44, 45-59, 60-74, >75), cancer
type, time since cancer diagnosis (0-1 year, 2-5 years, 6-10 years,
>10 years) and continent where the study was conducted were also
reported. Prevalence estimates were reported as percentages of peo-
ple scoring below, between, and above the various cut-offs on the
FCRI-SF. Additionally, mean scores and confidence intervals were re-
ported. When calculating mean scores, clustering effects per dataset
were accounted for by adding a random intercept per study.>¢

Second, associations between FCR severity and sex, age,
cancer type, time since cancer diagnosis and continent where the
study took place were assessed using multilevel regression anal-
ysis with fixed effects for all variables and a random intercept per
study.

Finally, the characteristics of respondents with different levels of
FCR were described. The number and percentage of people within
each FCR severity category (<13, 13-15, 16-21, >22) who have the
characteristics measured in this study (e.g., age, sex) were reported.
Studies that screened on level of FCR prior to inclusion were
included only for these analyses.

In order to compare the results of our IPD analysis to the results
of the studies that did not provide IPD, we performed an aggregate
data analysis. Two independent reviewers (YL and a research assis-

tant) extracted the mean FCRI-SF score and/or the percentage
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scoring >13, depending on what information was reported in the
articles.

2.7 | Missing data

If researchers had applied imputation, they were asked to provide the
imputed datasets. Still, almost all received datasets had missing data.
In the combined dataset used for the main analyses, there was a total
of 2.8% missing data. We therefore applied multilevel imputation us-
ing jomolmpute to impute both sporadic and systematic missing data.
Multilevel imputation has been shown to lead to better outcomes than
complete case analysis and traditional multiple imputation.®” It can
also be applied to both linear and non-linear variables and even when
some variables are entirely missing from some datasets.?’

It was not possible to impute all variables for all participants at
the same time. Therefore, for the prevalence and severity calcula-
tions, variables were imputed separately, to include as many partic-
ipants as possible. Still, for some variables, the imputations did not
converge and the unimputed data was used. For the multilevel
regression analysis, data of survivors and patients were imputed
separately, in order to impute as many variables as possible. As a
result, participants without a known patient or survivor status,
including two entire datasets, were excluded from these analyses. For
patients, we imputed the categorical "time since cancer diagnosis"

variable, since the imputation with the continuous variable did not

WILEY_ L ®

converge. For survivors, neither the categorical nor the continuous
time since cancer diagnosis variable converged. Therefore, partici-
pants without this variable could not be included in the analyses.

3 | RESULTS

The database searches revealed 746 studies. After duplicates were
removed, 280 abstracts were screened, and 203 papers were
screened in full-text, resulting in final inclusion of 154 papers (87
unique studies; see Figure 1). There were 24 differences (0.92
agreement) between reviewers during the abstract screening and 9
(0.95 agreement) during the full text screening. All were easily
resolved through discussion.

Authors of the 87 included studies were contacted to request
participation in the IPD study and to provide data. Authors of 43
studies accepted and shared their datasets. In addition, 3 other un-
published datasets were provided by these authors. In total, data from
46 independent studies (11,226 participants)t®-16:18:25-29.32,38-72
were included in the IPD meta-analysis. No important issues were
identified in checking IPD.

For the remaining 44 studies, no data could be included. Three
studies did not collect data using the FCRI. Reasons for not including
the other 41 were: the author did not respond (n = 12), the author
did not follow-up after initial contact (n = 8), the university did not

give permission (n = 7), the ethics committee did not give permission

’ 746 papers identified through database searching ‘

'

‘ 280 abstracts screened after duplicates removed ‘

l

| 203 papers screened in full text for eligibility |

49 papers excluded because they did

not colect FCRI data

3 datasets identified through other sources,

154 papers for which IPD were sought (87 unique studies)
There were no eligible studies for which IPD were not sought

including contact with researchers

A

46 studies for which IPD were provided
11,226 participants for whom data were provided

3 studies did not
collect FCRI data

41 studies for which IPD were not provided
14,381 participants

0 participants for whom no data were provided

A
Individual Participant Data
46 studies included in analysis
9,311 participants included in main analyses
11,226 participants included in secondary analyses
0 participants excluded

.

24 studies for which aggregate data were available

l

Aggregate Data
Mean FCR
15 studies included in analysis
6,693 participants included in analysis
16 participants excluded, because study
required FCR = 13

Percentage > 13
12 studies included in analysis

3,825 participants included in analysis
24 participants excluded, because study
required FCR = 13

FIGURE 1 Flowchart of studies identified, screened, and included with individual participant data (IPD) or aggregate data
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(n = 5), the data were not yet published (n = 5), the authors did not
have time to participate (n = 3), and there were no contact details on
the article (n = 1). Notably, the data were requested during the
COVID-19 pandemic, which may have impacted authors' opportu-
nities to share data.

For 24 studies for which IPD was not available, aggregate data
could be obtained from the articles. Fifteen studies reported data on

the mean FCR score®373-8¢,

and 12 studies reported data on the
percentage scoring >13.737678828386-92 The other studies reported

neither outcome.

3.1 | Quality assessment

The outcomes of the risk of bias assessment for both the IPD and the
aggregate data analyses are presented in Appendix B. For the studies
that provided IPD, there were 14 differences (0.94 agreement) in risk
of bias ratings between reviewers. All were easily resolved through
discussion.

For the studies that did not select participants on FCR severity, the
overall risk of bias was low (Appendix B, Figure 1). There were some
concerns about the sampling method (domain 2) and the response rate
(domain 5). Risk of bias on domain 2 was mostly due to studies' main
topic being FCR, which could lead to selection bias. People who expe-
rience FCR may be more likely to participate in studies on FCR than
people who do not experience FCR, because the topic interests them,
though it is also possible that patients with high FCR may be reluctant
to join the study as they may want to avoid the topic. The risk of bias
assessment did not lead to exclusion of any studies.

3.2 | Prevalence of fear of cancer recurrence
Overall, in the IPD analysis (n = 9311), 58.8% of participants scored
>13, 45.1% scored >16 and 19.2% scored >22 on the FCRI-SF. The
distributions were similar for survivors and patients (see Table 1).
The percentages of the subgroups that scored below, between
and above the different FCRI-SF cut-off scores are presented in
Table 2. Survivors and patients follow a similar pattern. For survivors,
46% of men scored >13 and 12% scored >22, compared with 64%
and 28% of women. In the youngest age category (18-29 years) 88%
of survivors scored >13 and 48% scored >22, compared with 37%
and 9% in the highest age category (>75 years), respectively. Some
differences between cancer types were observed. For example, for
prostate cancer 37% of survivors scored >13, for endometrial cancer
39% and for colorectal cancer 50% compared with 82% for thyroid
cancer and 80% for leukemia & non-Hodgkin lymphoma. For time
since cancer diagnosis, in all categories approximately 60% of sur-
vivors scored >13 and approximately 20% scored >22. There were
also no major differences between the continents, though re-

spondents from studies conducted in Asia scored somewhat lower.

33 |
scores

Mean fear of cancer recurrence severity

The mean FCR severity score for all participants (n = 9311) was
14.8 (95% Cl 13.7-16.0). Mean FCR scores stratified by clinical
and demographic characteristics are presented in Table 3. The
FCRI-SF scores in this table may be considered normative scores.
Mean FCR severity scores and main characteristics per study are
presented in appendix C. On average, patients scored two points
higher than survivors, and women scored approximately two
points higher than men. Fear of cancer recurrence severity scores
were lower for higher age groups, with the youngest group®2’
scoring 16.9 and 17.0 and the oldest group (>75) scoring 10.9
and 12.6 for survivors and patients respectively. Looking at cancer
types, all mean scores ranged between 11.2 and 16.8, with the
highest mean scores for lung cancer and melanoma. Fear of
cancer recurrence severity scores were similar across different
time periods since cancer diagnosis. For patients, the mean FCR
severity scores were slightly higher (1.1 points) for respondents
with longer times since cancer diagnosis, while for survivors, FCR
severity scores were slightly lower (1.3 points) for respondents
with longer times since cancer diagnosis. Comparing the conti-
nents, respondents from studies carried out in Australia scored
highest, followed by respondents from studies in North America,

Europe and finally Asia.

3.4 | Associations with fear of cancer recurrence
severity

We assessed the statistical significance of the associations between
FCR severity and the included variables using multilevel regression
analyses, whereby all variables were analyzed in the same model. The
reference categories were men, breast cancer and North America.
Separate models were made for survivors and patients.

For survivors, statistically significant associations were found
between FCR severity and age (B = —0.16, p < 0.001), sex (B = 1.18,
p < 0.01), endometrial cancer (B = —3.02, p < 0.01), leukemia and
non-Hodgkin lymphoma (8 = —2.77, p < 0.05) and prostate cancer
(B =-1.36, p < 0.05). For continent where the study was conducted,
there was only a significant association with Asia (B = -2.78,
p < 0.05). There were no significant associations with time since
cancer diagnosis. The explained variance (R?) of the model with all
the factors was 0.19.

For patients, there were significant associations between FCR
severity and age (B = —0.10, p < 0.001), sex (B = 1.38, p = 0.01),
colorectal cancer (8 = 1.58, p < 0.05), lung cancer (8 = 3.02,
p < 0.001), and the group of “other cancer types” (B = 4.06,
p < 0.001). There were no significant associations with time since
cancer diagnosis and continent where the study was conducted. The

explained variance (R?) of the model with all the factors was 0.14.
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TABLE 1 The prevalence of fear of cancer recurrence (FCR) for survivors and patients according to cut-offs on the Fear of Cancer
Recurrence Inventory (FCRI-SF), using imputed data

<13 13-15 16-21 >22
Cancer survivors n (%) 2960 (41.1) 946 (13.2) 1867 (26.0) 1417 (19.7)
Cancer patients n (%) 878 (41.4) 325 (15.3) 547 (25.8) 371 (17.5)
Total 3838 (41.2) 1271 (13.7) 2414 (25.9) 1788 (19.2)

TABLE 2 The prevalence of fear of cancer recurrence (FCR) according to Fear of Cancer Recurrence Inventory (FCRI-SF) cut-offs,
stratified by clinical and demographic characteristics

Survivors n (%) Patients n (%)
<13 13-15 16-21 >22 <13 13-15 16-21 >22

Sex

Men 1133 (54) 271 (13) 446 (21) 259 (12) 343 (51) 103 (15) 153 (23) 79 (12)

Women 1828 (36) 675 (13) 1421 (28) 1158 (23) 535 (37) 222 (15) 394 (27) 291 (20)
Age groups

18-29 years 22 (12) 12 (6) 54 (29) 95 (52) 5 (20) 3(13) 4 (16) 13 (51)

30-44 years 160 (17) 106 (11) 269 (29) 398 (43) 68 (26) 36 (14) 75 (28) 85 (32)

45-59 years 770 (33) 349 (15) 735 (32) 475 (20) 288 (36) 136 (17) 231 (29) 152 (19)

60-74 years 1522 (51) 383 (13) 684 (23) 382 (13) 419 (48) 133 (15) 207 (24) 106 (12)

>75 years 486 (63) 96 (12) 125 (16) 67 (9) 98 (61) 17 (11) 30 (19) 15 (10)
Cancer type

Melanoma 89 (31) 42 (15) 90 (31) 66 (23)

Lung cancer 56 (32) 16 (9) 35 (20) 67 (38) 35 (31) 18 (16) 38 (34) 22 (20)

Breast cancer 1332 (37) 497 (14) 1005 (28) 778 (22) 351 (40) 143 (16) 245 (28) 140 (16)

Thyroid cancer 3(8) 6 (15) 8 (19) 23 (59)

Colorectal cancer 335 (50) 88 (13) 148 (22) 105 (16) 203 (52) 49 (13) 91 (23) 48 (12)

Endometrial cancer 123 (61) 24 (12) 34 (17) 22 (11) 15 (38) 9 (23) 8 (21) 8 (19)

Leukemia & non-hodgkin lymphoma 15 (20) 10 (13) 25 (33) 27 (35)

Prostate cancer 745 (63) 145 (12) 201 (17) 83 (7) 158 (54) 49 (17) 57 (20) 27 (9)

Other cancer types 115 (27) 43 (10) 138 (32) 133 (31) 111 (29) 55 (14) 100 (26) 114 (30)
Time since cancer diagnosis

0-1 year 1053 (41) 355 (14) 669 (26) 501 (19) 487 (44) 162 (15) 285 (26) 171 (15)

2-5 years 1287 (41) 409 (13) 817 (26) 617 (20) 274 (39) 120 (17) 175 (25) 141 (20)

6-10 years 426 (41) 131 (13) 273 (26) 204 (20) 83 (38) 29 (13) 59 (27) 46 (21)

>10 years 194 (44) 51 (11) 109 (24) 91 (21) 33 (37) 14 (15) 28 (30) 17 (18)
Continent where study was conducted

Asia 451 (49) 116 (13) 235 (26) 112 (12) 251 (40) 87 (14) 166 (26) 127 (20)

Australia 174 (34) 78 (15) 156 (30) 111 (21)

Europe 1115 (41) 380 (14) 758 (28) 480 (18) 96 (46) 27 (13) 55 (26) 29 (14)

North America 1221 (40) 372 (12) 718 (24) 713 (24) 531 (41) 212 (16) 326 (25) 215 (17)

Note: Groups with less than 10 participants were omitted. All data were imputed, except the cancer type variable, since its imputation did not converge.
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TABLE 3 Mean fear of cancer recurrence (FCR) severity scores stratified by clinical and demographic characteristics

Survivors
n
Total 7190
Sex
Men 2108
Women 5082
Age groups
18-29 years 183
30-44 years 933
45-59 years 2329
60-74 years 2970
>75 years 775
Cancer type
Melanoma 302
Lung cancer 175
Breast cancer 3675
Thyroid cancer 40
Colorectal cancer 697
Endometrial cancer 247
Leukemia & non-hodgkin lymphoma 77
Prostate cancer 1191
Other cancer types 452
Time since cancer diagnosis
0-1 year since diagnosis 2577
2-5 years since diagnosis 3130
6-10 years since diagnosis 1034
>10 years since diagnosis 445
Continent where study was conducted
Asia 915
Australia 519
Europe 2733
North America 3023

Patients
Mean (CI) n Mean (CI)
14.3 (13.0-15.5) 2121 16.2 (15.6-16.8)
13.0 (11.8-14.1) 678 14.6 (13.8-15.4)
15.1 (14.6-15.5) 1443 16.3 (14.2-18.5)
16.9 (15.2-18.7) 25 17.0 (13.6-20.4)
16.8 (15.4-18.3) 264 17.9 (9.6-26.3)
15.5 (13.9-17) 807 16.9 (8.6-25.3)
13.2 (11.6-14.7) 865 14.8 (6.5-23.1)
10.9 (9.3-12.6) 161 12.6 (4-21.2)
16.2 (13.5-18.9)
15.5 (14.4-16.7) 114 16.8 (13-20.5)
15.0 (13.8-16.2) 883 15.5 (14.7-16.2)
14.2 (11.8-16.6)
14.1 (13.4-14.9) 395 15.2 (12.2-18.3)
12.0 (9.8-14.3) 40 16.3 (7.1-25.5)
11.4 (9.6-13.1)
11.2 (10.6-11.9) 293 12.6 (10-15.2)
13.9 (13-14.9) 381 16.7 (13.1-20.3)
14.7 (13.1-16.4) 1105 15.8 (14.5-17.1)
14.1 (12.2-16) 710 16.3 (11.5-21)
14.2 (11.8-16.5) 218 16 (10.4-21.7)
13.4 (9.9-16.9) 92 16.9 (9.3-24.4)
13.0 (8.3-17.8) 631 14.3 (3.4-25.2)
15.4 (11.4-19.4)
14.0 (10.7-17.3) 206 15.7 (6.1-25.2)
15.0 (12.8-17.3) 1284 17.0 (16.4-17.6)

Note: All data was imputed, except the Cancer type variable, since its imputation did not converge.

3.5 | Characteristics of groups according to Fear of
Cancer Recurrence Inventory cut-off scores

To inform those who wish to address a specific FCR severity group -
for example, when designing an intervention for the group scoring
above one of the cut-offs - we present the characteristics of each
FCR severity group in Appendix D. For this analysis, 12 additional
studies were included, namely those who selected respondents based
on the severity of their FCR.

The two highest FCR severity groups (scoring 16-21 and >22 on
the FCRI-SF) had the following characteristics: approximately three-

quarters of respondents were women; approximately three-quarters
were aged between 45 and 74 years; approximately 60% of survivors
and 45% of patients had breast cancer; and about 90% of patients and
80% of survivors had been diagnosed with cancer within the past

5 years.

3.6 | Aggregate data analysis

To compare the results of the data we collected in our IPD analysis

with the studies that did not provide data, we conducted an
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TABLE 4 Aggregate data analysis of a) mean fear of cancer recurrence (FCR) severity scores’® and b) percentage of respondents scoring

>13
a)
Mean FCR score Mean FCR score
Study or Subgroup Mean FCR score  SE IV, Random, 95% CI 1V, Random, 95% CI
Bateni 2019 21.94 0.33 21.94(21.29, 22.59] =
Dieng 2016 17 0.6 17.00([15.82, 18.18) e
Dodds 2015 15.14 1.42 15.14[12.36, 17.92) =
Galica 2018 14.78 0.24 14.78 [14.31, 15.25] =
Galica 2020 22.8 1.68 22.80[19.51, 26.09] e
Hong 2020 12.21: 0.5 :12.21 [11.23,:13.19] o
Kasparian 2016 13.28 1.43 13.28[10.48, 16.08] =
Leclair 2019 16.38 0.16 16.38 [16.07, 16.69] '._
Merckaert 2017 17.66 0.52 17.66 [16.64, 18.68] R
Nelson 2018 15.67 0.88 15.67 [13.95, 17.39] 8
Peng 2019 18.39 0.5 18.39(17.41, 19.37) e
Petzel 2012 149 0.51 14.90(13.90, 15.90] i
Shin 2020 11.2 0.2 11.20(10.81, 11.59] =
Tesson 2017 17.4 0.3 17.40([16.81, 17.99] -
Walburg 2019 12.7 0.71 12.70([11.31, 14.09]

Total (95% CI)

16.05 [14.39, 17.71]

b

A)uthor (publication year) n
Costa, D. S. J, et al. (2016) 286
Dieng, M,, et al. (2016) 164
Galica, J., et al. (2020) 15
Herman, S., et al. (2014) 242
Kasparian, N. A,, et al. (2016) 19
Peng, L., et al. (2019) 207
Petzel, M. Q. B,, et al. (2012) 224
Shun, S. C,, et al. (2018) 97
Smith, T. G, et al. (2019) 2107
Thewes, B., et al. (2012) 218
Van Liew, J. R, et al. (2014) 138
Walburg, V., et al. (2019) 108

aggregate data analysis (see Table 4). In the aggregate data analysis,
we included all studies that did not provide data, that did not select
participants based on their level of FCR and that reported data on a)
mean FCR severity score, and/or b) percentage of participants
scoring >13. The combined mean FCR score was 16.1 (14.4-17.7),
compared with 14.3 for survivors and 16.2 for patients in the IPD
analysis. The percentage of participants scoring >13 was 50.6% in the
aggregate data analysis, which was 8.2% lower than the percentage in
the IPD analysis.

4 | DISCUSSION

4.1 | Main findings

In this sizeable international IPD meta-analysis, we found that more
than half (59%) of cancer survivors and patients report at least a
moderate level of FCR (FCRI-SF >13) and that about 1 in 5 (19%)

% Scoring >13
72
68
93
85
32
77
34
55
39
70
60
44

experience a high level of FCR (FCRI-SF >22), indicative of a need
for specialized intervention. There were no major differences be-
tween survivors and patients in the prevalence of FCR. Fear of
cancer recurrence was consistently more prevalent among women
and younger respondents. While FCR affects survivors and patients
across cancer types, on average, participants with lung cancer and
melanoma reported the highest scores and participants with pros-
tate cancer reported the lowest scores; although it is important to
note that not all cancer types were represented. Fear of cancer
recurrence is also experienced across continents and at all time
points since cancer diagnosis. Our IPD results are comparable to
the results of our aggregate data analysis and to a recent meta-
which found 53.9% scored >13, 43.3% >16 and
30% >22.2% The higher percentage scoring >22 in the meta-analysis

analysis,

is most likely due to a difference in inclusion criteria. In the present
study, studies that selected patients based on their level of FCR
were excluded, while in the recent meta-analysis these studies were

included.
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In the regression analyses, significant associations were found
between FCR severity and age and sex for both survivors and pa-
tients, with younger respondents and women reporting higher FCR
levels. This is consistent with earlier findings.>2°?* Regarding can-
cer types, with breast cancer as the reference category, patients with
lung cancer and colorectal cancer reported significantly higher levels
of FCR, and survivors with endometrial cancer, prostate cancer, and
leukemia and non-Hodgkin lymphoma reported significantly lower
levels of FCR. Thus, some observed differences in prevalence be-
tween cancer types are not reflected by significant associations. In
these cases, the difference in prevalence may be explained by other
variables (e.g. age). Also, for some cancer types, the number of par-
ticipants was relatively low, and there could be sampling bias. No
significant associations were found for time since cancer diagnosis,
which is in line with previous research,” suggesting that without
intervention or treatment, FCR likely persists over time. For survi-
vors, FCR was somewhat lower for respondents from Asia. While we
have no clear explanation for this, it could be due to cultural differ-
ences in the experience or self-reporting of FCR.

We also explored the characteristics of respondents within each
FCR severity group, to inform people who aim to target a specific
group. The two highest FCR severity groups (16-21 and >22) had the
following characteristics: most respondents were aged between 45
and 74 years, most were women, most were within five years since
diagnosis, and about half had breast cancer. Notably, these results
are affected by the characteristics of the participants in the included

studies.

4.2 | Study limitations

A major strength of the present study is the large amount of data
included in the analyses; 46 datasets including data from 11,226
respondents from 13 countries. There were also 41 studies with
14,381 respondents that did not provide data. Twenty-four of these
studies could be included in the aggregate data analysis, which found
similar results to the IPD analysis.

Some limitations should also be noted, for instance the under-
representation of some groups. There were no studies from South
America or Africa and very few from low and middle-income coun-
tries (LMICs). Also, survivors and patients aged >70 years were un-
derrepresented. In our sample, 23% of survivors were aged
>70 years and only 3% were aged >80 years, while for example, in
the USA, 49% of cancer survivors are aged >70 years and 21% are
aged >80 years.”* Underrepresentation of the elderly is a common
issue in cancer research.”” Considering that the prevalence of FCR is
low in this age group, caution needs to be taken when extrapolating
our findings on prevalence of FCR to the cancer population as a
whole.

Another limitation relates to the use of FCRI-SF scores as a
measure of FCR: FCRI-SF scores do not reflect all key characteristics
of clinical FCR,*® since hyper-alertness to bodily symptoms is not
included.?®

Finally, the severity of one's FCR may affect interest in partici-
pating in studies on FCR. In one FCR intervention study that did not
select on FCR levels, it was found that older patients and patients
with less FCR were less likely to participate.®®> On the other hand,
patients who use avoidance to cope with high FCR may be less likely
to participate.

4.3 | Clinical implications

As we have shown, FCR is a highly prevalent concern, affecting more
than half of cancer survivors and patients. Consequently, this is an
issue that needs to be addressed by healthcare providers and policy
makers. We recommend providing brief psycho-education about FCR
to all cancer survivors and patients, to normalize FCR and help in-
dividuals seek support when they need it, even if they are no longer
undergoing hospital-based treatment or surveillance. Due to the high
prevalence of FCR, psycho-education for all may be more effective
than screening. An example of a brief psycho-educational program is
a recently piloted intervention including normalization, prognostic
information, recurrence symptoms education, advice on managing
worry and if FCR was high, referral to a psycho-oncologist.”® Since
FCR exists at all times since cancer diagnosis, we also recommend
discussing FCR on multiple occasions.

Also, the best way to address FCR still needs to be investigated.
Additional research is needed to identify which patients desire support
and how to tailor interventions to different levels of FCR and to indi-
vidual needs and preferences.'” While current interventions are often
face to face and specialist led,'” accessible, low-resource programs (e.g.
online or group therapy) may be fitting for the group with moderate
FCR (FCRI-SF scores between 13 and 22) and can be more easily scaled.

4.4 | Implications for future research
We have identified several medical and demographic factors that are
associated with fear, but in agreement with previous research, these
factors only explain a limited proportion of the variance in FCR
severity.”” Therefore, there may be other important factors. We
recommend investigating the role of other factors, such as cancer
stage, type of treatment and psychosocial factors, including prior and
current psychiatric disorders. Also, we recommend investigating the
prevalence of FCR in understudied cancer types, such as thyroid
cancer and hematological cancers, understudied regions of the world,
including South America, Africa and LMICs, and understudied groups,
such as racial and ethnic minority groups. Furthermore, to increase
comparability between studies, we recommend for researchers to
report proportions above both the 13 and 22 cut-offs, when
reporting FCRI-SF data.

Finally, since FCR is a multidimensional construct and since these
dimensions are captured by the FCRI, future research could explore
more deeply what the characteristics of this fear are and how

different aspects of the fear relate to each other, including the role of
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triggers, coping styles and social circumstances. Differences between
patient groups or even individual patients could be explored, in order
to target interventions and help people suffering from FCR better.
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