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Abstract
Purpose This study aimed to: (1) determine the accuracy of Dutch breast cancer survivors’ estimations of the locoregional 
recurrence risk (LRR); (2) examine which variables influence (the accuracy of) risk estimations, and risk appraisals; and (3) 
investigate the influence of the objective LRR risk (estimated using the INFLUENCE-nomogram), risk estimations and risk 
appraisals on fear of cancer recurrence (FCR). Findings of this study will inform clinicians on risk communication and can 
improve communication about FCR.
Methods In a cross-sectional survey among 258 breast cancer survivors, women’s recurrence risk estimations (in odds) and 
risk appraisals (in high/low), FCR, demographics and illness perceptions, about one year after surgery were measured and 
compared to the objective risk for LRRs estimated using the INFLUENCE-nomogram.
Results Half of the women (54%) accurately estimated their LRR risk, 34% underestimated and 13% overestimated their 
risk. Risk estimations and risk appraisals were only moderately positively correlated (r = 0.58). Higher risk appraisals were 
associated with radiotherapy (r = 0.18) and having weaker cure beliefs (r = − 0.19). Younger age was associated with over-
estimation of risk (r = − 0.23). Recurrence risk estimations and risk appraisals were associated with more FCR (r = 0.29, 
r = 0.39). In regression, only risk appraisal contributed significantly to FCR.
Conclusion Although women were fairly accurate in recurrence risk estimations, it remains difficult to predict over- or 
underestimation. Recurrence risk estimations and risk appraisal are two different concepts which are both associated with 
FCR and should therefore be addressed in patient-provider communication.
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Introduction

The incidence of and survival rates after breast cancer have 
been rising in the Netherlands, which led to an increase 
in the number of survivors receiving follow-up care [1]. 
Follow-up care consists of aftercare and post-treatment 
surveillance. Aftercare focusses on information provision, 
guidance, identification of and dealing with complaints, 
symptoms and physical and psychosocial effects of the con-
dition and treatment [2]. Surveillance is primarily aimed 
at early detection of locoregional recurrences (LRRs) and 
second primary tumours (SPs) [2].

Unlike the highly personalised treatment, post-treatment 
surveillance is currently one-size-fits-all. However, research 
shows that risks for LRRs and SPs differ for every patient 
(depending on patient-, tumour- and treatment character-
istics), change over time and are generally low [3]. The 
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INFLUENCE-nomogram is a prediction model which ena-
bles the estimation of individual risks for LRRs and SPs 
within the first 5 years after surgery based on patient-, 
tumour and treatment characteristics [4]. This model can be 
used to identify patients who might benefit from less or more 
intensive surveillance and to inform patients about their per-
sonal risks within the process of shared decision-making 
(SDM) about personalised surveillance [5].

For SDM about personalised surveillance it is essential 
that patients understand their recurrence risk. Liu et al. 
found that only few breast cancer survivors estimated their 
recurrence risk accurately [6]. Misunderstanding of recur-
rence risks can have broad consequences. Overestimation of 
recurrence risk can lead to more frequent worry, higher anxi-
ety levels, or a lower quality of life [7–10]. Underestimation 
may, in its turn, negatively affect adherence to surveillance 
recommendations or cause health care avoidance [11].

Besides the absolute risk perception, which is usually 
expressed in numbers (e.g., 1 in every 50 women), other risk 
perception types exist, such as risk appraisal (i.e., whether 
women appraise their risk as high, low or average). These 
two types are probably related, but as far as we know no 
studies have examined their relationship in breast cancer 
survivors.

Existing studies report several factors that are associ-
ated with risk perceptions and over- and underestimation of 
recurrence risks in breast cancer survivors such as: age; ill-
ness perceptions; patient-provider communication; receiving 
radiotherapy; social support; spirituality, religion and faith; 
uncertainty; and family and personal history [9, 11–16]. 
However, most of these studies focus on other types of risks 
than the risk for LRR (e.g., distant metastasis or contralateral 
breast cancer risks). Furthermore, risk perceptions are often 
measured immediately after diagnosis or during active treat-
ment instead of during the follow-up trajectory. Most studies 
also determine the accuracy of risk based on general risk and 
not based on personalised risk estimations.

Studies on the relationship between risk perceptions and 
FCR are scarce. The studies that do exist state that over-
estimation of recurrence risk is associated with increased 
FCR [6, 9, 15–17]. With increased understanding of how 
risk perceptions regarding LRR risks influence levels of 
FCR among survivors of invasive early-stage breast cancer, 
information provision, and supportive care after cancer can 
be improved [18].

Based on the variables arising from the beforementioned 
literature, the authors developed a conceptual framework 
in order to address this study’s research questions (Fig. 1).

This study aimed to: (1) determine the accuracy of 
Dutch breast cancer survivors’ estimations of the LRR 
risk; (2) examine which variables influence (the accuracy 
of) risk estimations, and risk appraisals; and (3) investigate 
the influence of the objective LRR risk (estimated using 

the INFLUENCE-nomogram), risk estimations, and risk 
appraisals on FCR.

Methods

Study setting

For this study, a subset of data of pre-implementation phase 
of the SHOUT-BC study (SHared decision-making sup-
ported by OUTcome information regarding Breast Cancer 
follow-up, Netherlands Trial Registry nr. NL8374) was used. 
The SHOUT-BC study started in November 2019 and inves-
tigates the implementation and efficacy of SDM supported 
by outcome information about personalised surveillance. 
The SHOUT-BC study takes place in the seven Santeon 
hospitals, a group of Dutch teaching hospitals that collabo-
rate to improve care, and one other Dutch teaching hospital.

Data collection

Participants and procedures

Patients attending one of the eight hospitals for their first 
surveillance consultation about one year after surgery were 
invited to participate in the study by their health care profes-
sional. Patients were eligible if they were 18 years or older; 
received curative treatment for invasive breast cancer; were 
able to give informed consent; and understood the Dutch lan-
guage. Patients were not eligible if they were male; had been 
diagnosed with non-invasive breast cancer (e.g., DCIS); if 
this was their second diagnosis for breast cancer; if they 
received palliative treatment; neo-adjuvant systemic therapy; 
or if they had dementia. This study was conducted in accord-
ance with local laws and regulations. The Medical research 
Ethics Committees United in Nieuwegein, the Netherlands, 
has confirmed that the Medical Research Involving Human 
Subjects Act (WMO) does not apply to this study (reference 
number W19.154). After providing informed consent, par-
ticipants received a questionnaire (either online or on paper) 
around one year after their surgery. This moment was chosen 
because the questionnaire was part of a trial evaluating the 
implementation and efficacy of SDM supported by outcome 
information about personalised surveillance. The decision 
regarding personalised surveillance takes place around the 
first surveillance consultation about one year after surgery 
because for most patients active treatment has ended by that 
time.

Measures

Demographic characteristics, illness perceptions, recur-
rence risk estimations, recurrence risk appraisals, and fear 
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of recurrence were measured using a questionnaire that was 
send to participants after the first surveillance consultation 
approximately one year after surgery. Demographic variables 
such as age, marital status, occupation, and education level 
were measured using general questions at the start of the 
questionnaire. Illness perceptions were measured using two 
domains of the Revised Illness Perceptions Questionnaire for 
breast cancer survivors (IPQ-BCS) [19]. The two domains 
consist of eight questions, four about cure beliefs (i.e., 
whether women believe that their breast cancer is cured) 
and four about personal control (i.e., the extent to which 
women believe to have control over cancer recurrence). The 
IPQ-BCS domains were translated from English to Dutch 
using a forwards-backwards translation procedure (following 
the COSMIN criteria [20]). All questions could be answered 
using a five-point Likert scale ranging from ‘strongly disa-
gree’ to ‘strongly agree’. Scores were calculated by adding 
up the scores of the answers for each domain, after reversing 
the score on three items. Total scores per domain ranged 
from 0 to 16 with higher scores indicating stronger cure 
beliefs and higher personal control. Respondents current 

recurrence risk estimations were measured using the ques-
tion “How high do you estimate your risk of breast cancer 
recurrence in the same or the other breast?”. Answering 
options were: 1 in 1000, 1 in 100, 1 in 50, 1 in 25, 1 in 10, 
and 1 in 5. Recurrence risk appraisals were measured using 
the question “How do you rate your risk of breast cancer 
recurrence in the same or the other breast?”. Participants 
were asked to appraise their risk of breast cancer recurrence 
on a five-point Likert scale ranging from ‘very low’ to ‘very 
high’. FCR was measured with the six-item Cancer Worry 
Scale (CWS) which is an validated instrument to detect FCR 
in (breast cancer) survivors [21]. The CWS scale was trans-
lated from English to Dutch using the same procedure as for 
the IPQ-BCS domains. All items were scored on a four-point 
Likert scale ranging from ‘never’ to ‘almost always’. Total 
scores ranged from 6 to 24 with higher scores indicating 
higher FCR. Scores of 12 or higher indicate that respondents 
experience high levels of FCR [21].

The objective risk for LRRs was estimated based 
on patient-, tumour- and treatment characteristics 
(derived from the Electronic Health Record) using the 

Fig. 1  Conceptual framework
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INFLUENCE-nomogram (version 2.0, https:// www. evide 
ncio. com/ models/ show/ 2238) [4]. The estimated objective 
risk for recurrences in combination with women’s risk esti-
mations were used to determine accuracy of estimations.

Data analysis

The participant flowchart is displayed in Fig.  2. Only 
patients who completed the questionnaire and for whom the 
data on the tumour- and treatment characteristics were com-
plete were included in the data analysis. Participants with a 
LRR risk of eight percent or higher were excluded from the 
analysis, because their risk was more than four times the 
standard deviation away from the average risk, which made 
accurate estimation of their recurrence risk harder in com-
parison to other participants. Descriptive statistics were used 
to characterise the sample. We performed Spearman’s rank-
order correlation analyses to assess the relationship between 
recurrence risk estimations and recurrence risk appraisals; 
to evaluate the relationship between several variables and 
recurrence risk estimation, recurrence risk appraisals, and 
accuracy of risk estimations; and to measure the association 
of LRR risks and risk estimations and appraisals with FCR. 
The significance level for these analyses was set at 0.01 due 
to the high amount of comparisons performed. A multiple 
regression analysis with a confidence interval of 0.98 was 
performed to predict FCR from the objective recurrence risk 
(estimated using the INFLUENCE-nomogram), risk estima-
tions, and risk appraisals. All assumptions for this type of 
analysis were checked beforehand. All statistical analyses 

were performed in R version 4.1.0 (R Foundation for Statis-
tical Computing, Vienna, Austria) and IBM SPSS Statistics 
(version 26).

Results

Sample description

In total, 258 participants were included in the analysis 
(Table 1). The mean age of participants was 59.4 years. Most 
participants were married (75.6%) and little under half of 
participants were employed (44.6%). Education levels of 
the participants were well-divided over higher, middle, and 
lower education. Most women had relatively small tumours 
and tumours with a differentiation grade of I or II. Most 
of these tumours were hormone receptor positive. Most 
participants had a lumpectomy as type of surgery (81.8%) 
and received radiotherapy (81.8%) and/or hormonal therapy 
(57.4%) as adjuvant therapy. Objective LRR risks of patients 
ranged from 1.3% to 7.5% with an average of 3%.

Recurrence risk estimations and risk appraisals

Table 2 displays the recurrence risk estimations and risk 
appraisals of the participants. Most participants estimate 
their recurrence risk between 0.1% (1 in 1000) and 2% (1 
in 50), which is relatively low. Furthermore, most partici-
pants appraise their recurrence risk as neither low nor high 
(46.5%).

Fear of cancer recurrence (FCR)

FCR scores ranges between 6 and 24. The mean FCR score 
was 14 (on a scale of 6–24) with a standard deviation of 3.6. 
About three quarters (74.4%) of participants scored above 
the threshold of 12 indicating elevated levels of FCR [20].

Accuracy of women’s risk estimations

About half of the participants estimate their risk for LRRs 
accurately (53.5%), 33.7% of participants underestimated 
their risk and 12.7% overestimated their risk.

Relationship recurrence risk estimations and risk 
appraisals

A Spearman’s rank correlation was computed to assess the 
relationship between recurrence risk estimations and recur-
rence risk appraisals. Risk estimations and risk appraisals 
were only moderately positively correlated r(256) = 0.577, 
p = 0.000.Fig. 2  Participant flowchart

https://www.evidencio.com/models/show/2238
https://www.evidencio.com/models/show/2238
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Factors influencing LRR risk perceptions

Factors influencing recurrence risk estimations 
and recurrence risk appraisals

Spearman’s rank correlations were computed to assess the 
relationship between several variables and recurrence risk 

estimations and recurrence risk appraisals (Table 3). No 
significant correlations were found for recurrence risk esti-
mations. A weak positive correlation was found between 
radiotherapy and recurrence risk appraisals, r(256) = 0.177, 
p = 0.004. A weak negative correlation was found between 
cure beliefs and recurrence risk appraisals, r(256) = − 0.194, 
p = 0.002.

Factors influencing over‑ and underestimation

Spearman’s rank correlations were computed to assess the 
relationship between several variables and under-, accu-
rate-, and overestimation of LRR risks (Table 3). A weak 
negative correlation was found for overestimation with age 
r(256) = − 0.234, p = 0.000, suggesting that younger women 
may overestimate their risk more often.

Association of objective LRR risk and risk 
perceptions with FCR

No significant correlation was found between the objective 
LRR risk and FCR (Table 4). However, both recurrence risk 
estimations and recurrence risk appraisals were significantly 
positively correlated with FCR. The strongest correlation 
was found between recurrence risk appraisal and FCR, 
r(256) = 0.389, p = 0.000.

A multiple regression analysis was performed to predict 
FCR from the objective LRR risk, recurrence risk esti-
mations and recurrence risk appraisals. In the regression 
model, only risk appraisal contributed significantly to FCR 
(p < 0.05).

Discussion

Dutch breast cancer survivors after treatment for early-stage 
invasive breast cancer were fairly accurate at estimating their 
LRR risks. However, they experienced relatively high levels 
of FCR. With the available data in our study, predictions on 
recurrence risk estimations, risk appraisals and accuracy of 
women’s LRR risk perceptions remained difficult. A few 
weak relations were found: women who did not receive 
radiotherapy and women who believed their breast cancer 
was cured appraised their recurrence risk as lower. On the 
other hand, younger women were more likely to overesti-
mate their risks for LRRs. Recurrence risk estimations and 
recurrence risk appraisals were significantly associated with 
higher FCR. However, results of a multiple regression analy-
sis showed that only risk appraisal contributed significantly 
to FCR.

About half of the women in this study classified their 
LRR risk accurately (53.5%), 33.7% of participants under-
estimated their risk, and 12.7% overestimated their risk. This 

Table 1  Baseline characteristics (n = 258)

*Data obtained from questionnaires
**Data obtained from electronic health records
***5-year risk estimated using the INFLUENCE-nomogram using 
patient-, tumour- and treatment data derived from electronic health 
records. https:// www. evide ncio. com/ models/ show/ 2238

Demographics*
Age, mean (SD), years 59 (10.4)
Married/partnership, n (%) 195 (75.6%)
Currently employed, n (%) 115 (44.6%)
Education level
 High, n (%) 104 (40.3%)
 Middle, n (%) 63 (24.4%)
 Low, n (%) 91 (35.3%)

Illness perceptions*
Believe breast cancer is cured, n (%) 108 (41.9%)
Believe personal actions affect recurrence risk, 

n (%)
40 (15.6%)

Tumour characteristics**
Differentiation grade (Bloom–Richardson), n (%)
 Grade I 86 (33.3%)
 Grade II 130 (0.4%)
 Grade III 42 (16.3%)

Tumour stage (pT stadium, pathological), n (%)
 T1 173 (7.1%)
 T2 77 (29.8%)
 T3 8 (3.1%)

Nodal stage (pN stadium, pathological), n (%)
 N0 192 (4.4%)
 N1–3 61 (23.6%)
 N > 3 5 (1.9%)

Multifocality, n (%) 29 (11.2%)
Hormone receptor (ER/PR) positive, n (%) 243 (94.2%)
Her2neu receptor positive, n (%) 11 (4%)
Treatment characteristics**
Type of surgery, n (%)
 Lumpectomy 211 (1.8%)
 Mastectomy 47 (18.2%)

Chemotherapy, n (%) 50 (19.4%)
Radiotherapy, n (%) 211 (81.8%)
Hormonal therapy, n (%) 148 (57.4%)
Trastuzumab, n (%) 11 (4%)
Locoregional recurrence risk estimate***
Mean (SD), min–max 3% (1.3), 1.3–7.5%

https://www.evidencio.com/models/show/2238


122 Breast Cancer Research and Treatment (2022) 195:117–125

1 3

finding is contrary to that of a study by Liu et al. in which 
only about 17% of all participants estimated their risk accu-
rately. These differences in results may be due to several 

reasons: the study by Liu et al. included DCIS patients; 
Adjuvant! Online (a different prediction model used for 
decision-making about adjuvant treatments) was used to 

Table 2  Recurrence risk estimations and risk appraisals (n = 258)

Recurrence risk estimations N (%)

1 in 1000 (0.1%) 87 (33.7%)
1 in 100 (1%) 81 (31.4%)
1 in 50 (2%) 44 (17.1%)
1 in 25 (4%) 13 (5%)
1 in 10 (10%) 26 (10.1%)
1 in 5 (20%) 7 (2.7%)

Recurrence risk appraisals N (%)

Very low 31 (12%)
Low 81 (31.4%)
Not low/not high 120 (46.5%)
High 25 (9.7%)
Very high 1 (0.4%)

Table 3  Associations between variables, recurrence risk estimations, recurrence risk appraisals, and under-, accurate and overestimation of risk 
for LRR (n = 258)

*Significant Spearman’s Rank-Order correlation at the p < 0.01 level
**Significant Spearman’s Rank-Order correlation at the p < 0.001 level

Recurrence 
risk estima-
tions

Recurrence 
risk appraisals

Accuracy of risk estimations

Underestimation 
(n = 87 vs. rest)

Accurate estimation 
(n = 138 vs. rest)

Overestimation 
(n = 33 vs. rest)

Demographics
 Age − 0.10 − 0.11 0.03 0.13 − 0.23**
 Marital status (married/partnership) − 0.00 0.14 0.01 − 0.01 0.00
 Employment status (employed) 0.07 − 0.04 − 0.08 0.02 0.10
 Education level − 0.01 − 0.05 − 0.01 − 0.04 0.07

Illness perceptions
 Believe breast cancer is cured − 0.11 − 0.19* 0.16 − 0.15 0.00
 Believe personal actions affect recurrence risk 0.08 0.09 − 0.01 − 0.07 0.12

Tumour characteristics
 Differentiation grade (Bloom–Richardson) − 0.06 0.07 0.09 − 0.02 − 0.10
 Tumour stage (pT stadium, pathological) 0.01 0.06 − 0.01 0.02 − 0.02
 Nodal stage (pN stadium, pathological) 0.04 0.05 − 0.08 0.10 − 0.03
 Multifocality − 0.03 − 0.02 0.06 − 0.11 0.08
 Hormone receptor (ER/PR) (positive) − 0.02 − 0.07 0.00 0.00 − 0.00
 Her2neu receptor (positive) 0.05 − 0.02 − 0.03 0.00 0.03

Treatment characteristics
 Type of surgery (lumpectomy vs. mastectomy) 0.00 0.01 − 0.00 0.04 0.06
 Chemotherapy − 0.03 0.09 0.04 − 0.05 0.02
 Radiotherapy 0.10 0.18* − 0.07 0.06 0.00
 Hormonal therapy − 0.08 − 0.00 0.05 0.03 − 0.12
 Trastuzumab 0.05 − 0.02 − 0.03 0.00 0.03
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calculate individual risks; participants were asked to esti-
mate their risk on a 0 to 100% scale instead of absolute risk 
categories (e.g., 1 in 10 or 1 in 100); and participants were 
asked to estimate their 10-year risk as opposed to the 5-year 
risk like in our study [6]. However, since 46% still misjudged 
the LRR risk, it remains important to inform patients about 
their risks for LRR. This can be supported by the use of 
prediction models, such as the INFLUENCE-nomogram 
[4]. Women indicate to welcome this type of information, 
to support the process of SDM about post-treatment surveil-
lance [5].

In this study, women who did not receive radiotherapy 
and women who believed their breast cancer was cured 
appraised their recurrence risk as lower. It is important to 
note that most respondents in the sample population (81.8%) 
received radiotherapy. The outcome on radiotherapy is con-
trary to findings by Liu et al. who found that women who 
received radiotherapy estimated their risk as lower [16]. A 
potential explanation for this result could be that patients 
who did not receive radiotherapy thought that their disease 
was less severe than that of other women, because they did 
not ‘need’ radiotherapy as additional treatment. The finding 
on cure beliefs is consistent with existing literature [13, 14]. 
Furthermore, younger women were more likely to overesti-
mate their risks for LRRs in our study. This finding is in line 
with findings by Liu et al. and could be explained by the fact 
that younger women are less likely to develop breast cancer 
in the first place and that when they do develop breast cancer 
they may believe themselves to be at a higher risk of devel-
oping a recurrence [15]. Overall, an interesting finding was 
that risk estimations and risk appraisals remained hard to 
predict with the variables included in our study. Additional 
qualitative research on how risk perceptions are established 
within breast cancer survivors could reveal common miscon-
ceptions or gaps in information provision and give directions 
on how to influence risk perceptions in the future.

Even though our study population had relatively favour-
able tumour- and treatment characteristics in comparison 
with other early-stage (M0) breast cancer populations and 
an on average low risk for LRRs, about 75% of participants 

scored above the threshold of 12 on the FCR measurement 
indicating high levels of FCR. This result is in line with 
another study by Simard et al. and shows the importance 
of structurally addressing FCR during and after treatment 
for breast cancer [22].

Recurrence risk estimations and recurrence risk 
appraisals were only moderately positively correlated with 
each other. This suggests that these are two different con-
cepts which should both be addressed in patient-provider 
communication. However, both risk estimations and risk 
appraisals were significantly associated with FCR. Recur-
rence risk appraisal turned out to be most predictive for 
FCR, suggesting that risk appraisal may be more impor-
tant than the objective (e.g., estimated using a prediction 
model) or perceived risk when it comes to FCR. Therefore, 
it is important that in risk communication, attention is 
given also on how risk is appraised (high or low) by the 
patient in addition to understanding of the absolute risk. 
Since the correlations between risk estimations and risk 
appraisals on the one hand and FCR on the other were only 
moderate, other factors may also play a role in FCR [13, 
15, 17]. Explicit exploration of and communication about 
a woman’s FCR by clinician is thus recommended. Only 
then, patients with high levels of FCR can be advised on 
managing worry or if necessary be referred to suitable 
(existing) interventions or supportive care [23, 24].

Limitations and strengths

This study has limitations. The sample population had 
quite favourable tumour- and treatment characteristics 
which may make the results less generalisable to popu-
lations with patients with higher LRR risks. On the 
other hand, these favourable characteristics make the 
results interesting, because of the relatively high levels 
of reported FCR. Because part of the data was collected 
during the COVID-19 pandemic this may have influenced 
risk perceptions and levels of experienced FCR among 
participants. Another limitation may have been the use 
of the two domains of the IPQ-BCS questionnaire. Even 
though a forwards-backwards translation procedure was 
applied for translation from English to Dutch and internal 
consistency was good, the Dutch version of the question-
naire was not yet validated and it may have been hard for 
patients to understand the concepts measured. Strengths 
of this study are its’ prospective nature; that it included 
participants with and without clinical levels of FCR and 
that it was conducted in eight teaching hospitals with dedi-
cated breast centres, covering 15% of the Dutch population 
and geographically spread over different regions in the 
Netherlands.

Table 4  Associations objective LRR risk, risk estimations, and risk 
appraisals with FCR

**Significant Spearman’s Rank-Order correlation at the p < 0.001 
level

Fear of 
cancer 
recurrence

Objective LRR risk − 0.035
Recurrence risk estimations 0.293**
Recurrence risk appraisals 0.389**
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Conclusion

Although recurrence risk estimations and risk appraisals are 
significantly associated with FCR, the latter may be more 
important to address in patient-provider communication in 
addition to the understanding of absolute risks. Besides risk 
perceptions, it is important to take other factors into account 
that influence FCR. Prediction models can support the opti-
mization of information provision and communication about 
recurrence risks and might help to reduce FCR.
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