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Abstract
Objective High cancer risks, as applicable to BRCA1 and BRCA2 pathogenic variant (PV) carriers, can induce significant 
cancer concerns. We examined the degree of cancer worry and the course of this worry among BRCA1/2-PV carriers under-
going surgery to prevent ovarian cancer, and identified factors associated with high cancer worry.
Methods Cancer worry was evaluated as part of the multicentre, prospective TUBA-study (NCT02321228) in which 
BRCA1/2-PV carriers choose either novel risk-reducing salpingectomy with delayed oophorectomy or standard risk-reducing 
salpingo-oophorectomy. The Cancer Worry Scale was obtained before and 3 and 12 months after surgery. Cancer worry 
patterns were analysed using latent class growth analysis and associated factors were identified with regression analysis.
Results Of all 577 BRCA1/2-PV carriers, 320 (57%) had high (≥ 14) cancer worry pre-surgery, and 54% had lower worry 
12 months post-surgery than pre-surgery. Based on patterns over time, BRCA1/2-PV carriers could be classified into three 
groups: persistently low cancer worry (56%), persistently high cancer worry (6%), and fluctuating, mostly declining, cancer 
worry (37%). Factors associated with persistently high cancer concerns were age below 35 (BRCA1) or 40 (BRCA2), unem-
ployment, previous breast cancer, lower education and a more recent BRCA1/2-PV diagnosis.
Conclusions Some degree of cancer worry is considered normal, and most BRCA1/2-PV carriers have declining cancer worry 
after gynaecological risk-reducing surgery. However, a subset of these BRCA1/2-PV carriers has persisting major cancer 
concerns up to 1 year after surgery. They should be identified and potentially offered additional support.
Clinical trial registration The TUBA-study is registered at ClinicalTrials.gov since December 11th, 2014. Registration 
number: NCT02321228.

Keywords BRCA  gene · Cancer worry · Psychology · Ovarian cancer · Risk-reducing salpingo-oophorectomy · 
Salpingectomy

Introduction

Female carriers of a pathogenic variant (PV) in breast cancer 
(BRCA )1 or BRCA2 gene are at high lifetime risk of devel-
oping breast (around 70%) and ovarian cancer (around 44% 
and 17% for BRCA1/2-PV carriers respectively) [1]. Ovarian 

cancer is typically diagnosed at an advanced-stage which 
contributes to the poor 5-year survival of about 45% [2, 3]. 
Currently, breast cancer risk management is based on annual 
screening for early detection or on primary prevention by 
risk-reducing mastectomy (RRM) [4]. For ovarian cancer, 
effective screening methods for early detection are not avail-
able [5–7]. Consequently, risk-reducing salpingo-oophorec-
tomy (RRSO) is advised at the age of 35–40 (BRCA1-PV) or 
40–45 years (BRCA2-PV carriers) [8].

Over the last two decades, the fallopian tube, instead 
of the ovary, has been identified as site of origin of most 
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ovarian cancers [9, 10]. Since then, evidence for this has 
accumulated and a salpingectomy for the prevention of ovar-
ian cancer among BRCA1/2-PV carriers was proposed. In 
the multicentre prospective TUBA-study (NCT02321228), 
a novel strategy of risk-reducing salpingectomy (RRS) with 
delayed oophorectomy (RRO) to delay premature meno-
pause is investigated. BRCA1/2-PV carriers choose their 
preferred strategy: standard RRSO or the novel RRS with 
delayed RRO [11].

BRCA1/2-PV carriers may be prone to high levels of can-
cer worry. High cancer risk can induce cancer concerns. 
Undergoing surveillance and risk-reducing surgeries may 
increase cancer concerns. Furthermore, as a BRCA1/2-PV 
is transferred in an autosomal dominant manner, many 
BRCA1/2-PV carriers have experienced cancer-related mor-
bidity and mortality in their families which can also influ-
ence cancer worry [12]. Additionally, the 50% risk to pass 
the BRCA1/2-PV to a child may impact cancer worry. Alto-
gether, various factors and life stages play a role in cancer 
concerns that may affect BRCA1/2-PV carriers.

Some degree of cancer worry is considered normal and 
functional as it can keep persons aware of symptoms. How-
ever, a substantial proportion of cancer patients and cancer 
survivors was found to have high levels of cancer worry 
[13–17]. High cancer worry can cause significant emotional 
and social dysfunction which negatively affects quality of 
life [18]. Moreover, elevated levels of cancer worry can limit 
adherence to screening programs and may be a significant 
factor in decision-making about risk-reducing surgeries [19, 
20]. Therefore, identifying women with high cancer worry is 
of great importance in order to offer accurate support. Thus 
far, data on cancer worry in BRCA1/2-PV carriers are very 
limited, especially regarding the course of cancer worry over 
time. Only one study, executed by Finch et al., investigated 
ovarian cancer-distress over time among BRCA1/2-PV car-
riers [21]. In our study, we aim to explore levels of cancer 
worry and the course of cancer worry in BRCA1/2-PV carri-
ers undergoing surgery to prevent ovarian cancer. Secondary, 
we aim to assess predictors for high cancer worry.

Methods

Design and population

We evaluated cancer worry as part of the multicentre pro-
spective preferential TUBA-study (NCT02321228). Details 
of the TUBA-study have been published previously [11]. 
Briefly, quality of life is investigated in BRCA1/2-PV car-
riers who choose their preferred surgery to reduce ovarian 
cancer risk: a standard RRSO or a novel strategy of RRS 
with delayed RRO. In the current study, all participants 
of the TUBA-study were included, being premenopausal 

BRCA1/2-PV carriers, aged 25 to 45 years who completed 
childbearing. Exclusion criteria were a history of ovarian 
cancer or treatment for any malignancy at enrolment. Inclu-
sion was performed between January 2015 and November 
2019 in thirteen Dutch hospitals. The TUBA-study is con-
ducted in accordance with the principles of the Declara-
tion of Helsinki and was approved by the Medical Ethics 
Committee of Arnhem-Nijmegen (registration number 
2014–1269). Each participant signed informed consent.

Outcome measures and data collection

In this study, we focused on cancer worry which was among 
the secondary outcomes of the TUBA-study. Data regarding 
cancer worry until 12 months post-surgery were evaluated. 
Cancer worry was assessed by the Dutch translation of the 
Cancer Worry Scale (CWS): a validated questionnaire to 
measure the worry about developing cancer (again) and its 
impact on daily functioning [22–24]. Eight items were scored 
on a four-point Likert-scale resulting in a score ranging from 
8 to 32 points. A higher score represents more cancer worry. 
A score of ≥ 14 represents a high level of cancer worry [16].

All data in the TUBA-study, except the surgical and 
histopathological outcomes, were collected digitally with 
validated questionnaires and questions regarding baseline 
characteristics and perceived cancer risks. Perceived breast 
cancer risk and perceived ovarian cancer risk were scored on 
a scale from 0 (perceived risk of developing cancer 0%) to 
100 (perceived risk of developing cancer 100%). In the ques-
tionnaires, we asked about current or previous severe anxi-
ety, burn-out and depression and summarized these items 
as ‘emotional instability’ in this paper. The questionnaires 
were sent at baseline (either pre-RRSO or pre-RRS), 3 and 
12 months post-surgery and then biennially.

Data analysis

Analysis of cancer worry over time

Baseline data were reported with descriptive statistics. To cal-
culate change of cancer worry over time, an absolute change 
score (delta) was calculated for the intervals between pre- and 
3 months post-surgery and between pre- and 12 months post-
surgery. In order to analyse trajectories of cancer worry, we 
used two methods: one based on a predefined cutoff score and 
one data-driven approach. In the first method, participants who 
completed the questionnaire at all three time points were clas-
sified into one of the following groups based on the cutoff 
score: (1) persistently low: cancer worry score below 14 at 
all three time points, (2) fluctuating: at least one cancer worry 
score equal to or above and one below 14 at any of the three 
time points, or (3) persistently high: cancer worry score of 14 
or higher at all three time points.

3410 Supportive Care in Cancer (2022) 30:3409–3418
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In the second, data-driven, analysis, we conducted latent 
class growth analysis (LCGA) to classify women into classes 
with similar patterns of cancer worry over time [25]. All 
women who were at least 1 year postoperative irrespective of 
completion of the questionnaires were included. Full infor-
mation maximum likelihood estimation for handling missing 
data was applied. A single-class growth curve model, as well 
as a two-, three-, four- and five- class model, was specified. 
To determine the most appropriate number of classes for our 
data, models were compared on model parsimony, fit indices 
and clinical interpretability. The best model fit indices ideally 
correspond to significant p-values for the bootstrap likelihood 
ratio and the Vuong-Lo-Mendel Ruben likelihood ratio test, 
the smallest Bayesian information criterion (BIC) and higher 
entropy and posterior probabilities of group membership. A 
minimum number of participants (≥ 5% of total sample) in a 
class were required for clinical interpretability. We used Mplus 
version 8.3 to conduct LCGA.

Analysis of associated variables

A multivariable linear regression analysis was performed with 
all variables that theoretically might relate to preoperative can-
cer worry (dependent variable). The independent variables 
included age, BRCA1/2-PV type, years since BRCA1/2-PV 
diagnosis, educational level, offspring, employment status, 
relationship status, previous RRM, personal history of breast 
cancer or other cancers, history of or current emotional insta-
bility, antidepressants use, familial history of breast and/
or ovarian cancer, chosen risk-reducing surgery (RRSO or 
RRS), perceived ovarian cancer risk and perceived breast 
cancer risk. This multivariable analysis was performed using 
the backward-stepwise method (p-in 0.05 and p-out 0.10) and 
two-sided p-values below 0.05 were considered statistically 
significant.

Variables associated with cancer worry trajectories as iden-
tified with predefined cutoff scores were compared between 
the three subgroups using Chi-square or Kruskal–Wallis tests. 
To analyse variables associated with the classes as identified 
in the LCGA, we conducted a multinomial logistic regres-
sion analysis per variable. Here, class of cancer worry pattern 
was the dependent variable, and the independent variables 
were equal to those in the linear regression as mentioned in 
the previous paragraph. All analyses, except the LCGA, were 
performed in SPSS version 25 [26].

Results

A total of 577 women participated in the TUBA-study. 
The questionnaire pre-surgery was completed by 96.9%, 
3 months post-surgery by 96.9% and 12 months post-surgery 
by 94.5% of the participants that had passed the respective 

time points (Online Resource 1). Missing data was consid-
ered to be at random since baseline characteristics were 
similar between women who did and did not complete the 
baseline questionnaire and because the main reason for miss-
ing at 3 and 12 months was waiting for surgery or follow-up. 
All women had a mean age of 37.2 years at inclusion, and 
51% carried a BRCA1-PV. Educational level was high in 
51%. Breast cancer was previously diagnosed in 14%, and 
38% had undergone RRM. Current or previous psychologi-
cal problems, e.g. severe anxiety, burn-out and/or depres-
sion as reported by the women themselves (summarized as 
emotional instability) was present in 17% (Table 1).

Cancer worry levels

Median cancer worry level before surgery (RRSO or RRS) 
was 14 (interquartile range (IQR) 12; 16) for BRCA1-PV and 
14 (IQR 12; 18) for BRCA2-PV carriers. High levels of can-
cer worry (≥ 14) were identified in 320 women pre-surgery: 
57% of the BRCA1-PV and 58% of the BRCA2-PV carriers. 
Three months post-surgery, median cancer worry declined 
to 13 (IQR 10; 14) for BRCA1-PV and to 12 (IQR 10; 16) 
for BRCA2-PV carriers. At that moment, 37% of BRCA1-PV 
and 38% of the BRCA2-PV carriers had high cancer worry. 
Twelve months post-surgery, median cancer worry was 12 
(IQR 10; 15) for both BRCA1-PV and BRCA2-PV carriers. 
Then, high cancer worry was present in 38% and 36% of 
the BRCA1/2-PV carriers respectively. Overall, compared 
to pre-surgery, 3 months post-surgery cancer worry score 
was lower in 58% (median delta − 1.5 points, IQR − 3; 0) 
and 12 months post-surgery in 54% (median delta − 2 points, 
IQR − 4; 0). No notable differences were found between 
women choosing RRSO or RRS with delayed RRO. Between 
women with or without previous RRM, pre- and 12 months 
post-surgery median cancer worry scores were similar, while 
3 months post-surgery women with RRM scored median 11 
(IQR 10; 14) and women without RRM median 13 (IQR 
11; 15). Figure 1 visualizes cancer worry scores at the three 
time points.

Cancer worry trajectories

To distinct groups based on the predefined cutoff score, 
complete longitudinal data was available for 488 women. 
Of these, 173 (36%) had persistently low levels of cancer 
worry (< 14 at all three time points). A total of 209 (43%) 
had fluctuating levels of cancer worry of which 80% had 
high cancer worry preoperative that declined afterwards. 
Persistently, high levels of cancer worry (≥ 14 at all three 
time points) were found in 106 (22%) BRCA1/2-PV carriers 
(55 BRCA1, 51 BRCA2).

3411Supportive Care in Cancer (2022) 30:3409–3418
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Using LCGA, we included 525 women. A three-class 
model was considered most appropriate because of its fit 
indices and clinical interpretability (Online Resource 2). In 
this model, the classes had various baseline levels of cancer 
worry (intercepts) and differed in cancer worry scores over 
time (slopes). The first class consisted of 296 (56%) women 
who had pre-surgical low cancer worry (intercept 12.1, 
95%CI 11.6; 12.6) with significantly declining cancer worry 
over time (slope − 0.9 per time point, 95%CI − 1.0; − 0.7). 
This class was defined as ‘low declining’. The second class, 
n = 33 (6%), was defined as ‘high stable’, as women had high 
baseline cancer worry (intercept 21.6, 95%CI 20.0; 23.1) 
that remained high over time (non-significant slope − 0.0, 
95%CI − 0.7; 0.7). The third class, defined as ‘high declin-
ing’, entailed 196 (37%) women with high baseline cancer 
worry that decreased significantly over time (intercept 16.2, 
95%CI 15.4; 17.0 and slope − 0.9, 95%CI − 1.2; − 0.6).

Factors associated with preoperative cancer worry

Linear regression analysis resulted in eight variables sig-
nificantly associated with higher pre-surgical cancer worry. 
These variables explained together 8.1% of the total varia-
tion in cancer worry (Table 2). BRCA2-PV carriers had a 
0.8 points higher cancer worry than BRCA1-PV carriers. 
Increasing time since BRCA1/2-PV diagnosis and being 
employed were significantly associated with lower cancer 
worry. Previous breast cancer, emotional instability or RRM 
were significantly associated with higher cancer worry.

Factors associated with cancer worry trajectories

Compared to women in the fluctuating or persistently low can-
cer worry group, women in the persistently high cancer worry 
group have had breast cancer more often (9% vs 11% vs 31% 
respectively, p < 0.001). Emotional instability was more fre-
quently reported in women in the fluctuating or persistently 
high cancer worry group compared to women in the persistently 
low cancer worry group (20% vs 23% vs 11%, p = 0.021). Other 
variables associated with cancer worry did not significantly dif-
fer between the groups (Online Resource 3).

Results of the multinomial logistic regression analy-
sis comparing baseline characteristics between the three 
classes with different patterns of cancer worry over time 
(LCGA) are shown in Table 3 and Online Resource 4. 
Seven variables were significantly associated with the 
classes (Table 3). Compared to women without breast 
cancer, women with previous breast cancer were sig-
nificantly more likely to belong to the high stable class 
(odds ratio (OR) 4.2) or the high declining class (OR 2.8). 
Women with more time since BRCA1/2-PV diagnosis were 
less likely to have high stable (OR 0.9) or high declining 
cancer worry (OR 1.0). Women in the high stable class 

Table 1  Baseline characteristics

a Other cancers included non-melanoma skin cancer (3 women), cer-
vical cancer
(1 woman) and an appendicular neoplasm (1 woman)
b Emotional instability is defined as self-reported current or previous 
severe anxiety, burn-out and/or depression

BRCA1/2-PV carriers 
(n = 577)

Mean/N SD/%

Age, years 37.2 3.5
Pathogenic variant
 BRCA1 297 51.5%
 BRCA2 280 48.5%

Years since BRCA1/2-PV diagnosis 5.0 4.6
Chosen risk-reducing surgery
 RRSO 164 28.4%
 RRS with delayed RRO 413 71.6%

Educational level
 Low 64 11.1%
 Intermediate 205 35.5%
 High 296 51.3%
 Unknown 12 2.1%

Employment status
 Employed 466 80.8%
 Unemployed 92 15.9%
 Unknown 17 2.9%

Relationship status
 Married/relationship 511 88.6%
 Single/divorced/widowed 54 9.4%
 Unknown 12 2.1%

Offspring
 Yes 497 86.1%
 No 65 11.3%
 Unknown 15 2.6%

History of cancer
 Breast 81 14.3%
  Othera 5 0.9%

Risk-reducing mastectomy
 Yes 223 38.6%
 No 342 59.3%
 Unknown 12 2.1%

(History of) emotional  instabilityb

 Yes 97 16.8%
 No 468 81.1%
 Unknown 12 2.1%

Medication use
 Antidepressants 32 5.5%
 Antipsychotics 1 0.2%
 Benzodiazepines 10 1.7%

First degree family history
 Breast cancer 266 6.1%
 Ovarian cancer 77 13.3%

3412 Supportive Care in Cancer (2022) 30:3409–3418
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were significantly less likely to be within the guideline 
age range for RRSO (BRCA1-PV: 35–40 years, BRCA2-
PV: 40–45 years) (OR 0.4), be employed (OR 0.4) and be 
higher educated (OR 0.6). Women with emotional insta-
bility or higher ovarian cancer risk perception were more 
likely to belong to the high declining class (OR 2.1 and 
1.0 respectively).

Discussion

In this study, we analysed cancer worry and the course 
of cancer worry over time among BRCA1/2-PV carriers 
up to 12 months after surgery to prevent ovarian cancer. 

We observed high cancer worry prior to risk-reducing 
gynaecological surgery in 57% of all BRCA1/2-PV carri-
ers, without differences between women who chose RRS 
or RRSO. Cancer concerns declined after surgery in most 
women, suggesting that most women find a way to deal 
with their cancer concerns. However, a substantial subset 
(6% and 22%) had persistent major cancer concerns up to 
a year after preventive surgery. Women with persistently 
high cancer worry scores were more likely to be below 
age 35 (BRCA1) or 40 (BRCA2) years, be unemployed, 
have had breast cancer, be lower educated and have shorter 
time between BRCA1/2-PV diagnosis and surgery. In this 
particular group, it appeared that surgery did not reduce 
cancer worry.

Fig. 1  Cancer worry pre- and 
3 and 12 months post-surgery. 
Figure was created in SPSS

Table 2  Variables associated 
with high preoperative cancer 
worry

Adjusted R2 = 0.081
β, unstandardized beta, represents the slope of the line between the predictor variable and the dependent 
variable (cancer worry); CI, confidence interval; BRCA1/2-PV, BRCA1/2 pathogenic variant

Multivariable linear regression

β 95%CI p-value

BRCA1/2-PV type 1 0
2 0.842 0.138; 1.545 0.019

Years since BRCA1/2-PV diagnosis  − 0.080  − 0.150; − 0.009 0.028
History of breast cancer No 0

Yes 1.301 0.402; 2.201 0.005
Emotional instability No 0

Yes 1.231 0.419; 2.044 0.003
Previous risk-reducing mastectomy No 0

Yes 0.961 0.120; 1.803 0.025
Working No 0

Yes  − 0.980  − 1.799; − 0.161 0.019
Breast cancer risk perception (scale 0–100) 0.016 0.003; 0.028 0.017
Ovarian cancer risk perception (scale 0–100) 0.033 0.017; 0.049 0.000

3413Supportive Care in Cancer (2022) 30:3409–3418
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This is the largest series that prospectively measures 
cancer worry in BRCA1/2-PV carriers over time. Our find-
ings are in line with the only other study that investigated 
distress over time in BRCA1/2-PV carriers, as they found 
declining scores [21]. Moreover, other studies seem to sup-
port our findings too as they found higher cancer worry in 
women at high risk for breast and ovarian cancer who had 
not (yet) undergone RRSO compared to women who had 
[27–30]. We should take into account that the concern levels 
that we measured may be higher than the concerns in daily 
life, as our measurements were in the period around surgery 
which may be a period with increased cancer concerns in 
general. We found higher percentages of women with high 
cancer worry than Finch et al. [21] did which may have sev-
eral explanations. First, we assessed cancer worry instead of 
specific ovarian cancer–related distress. A part of the cancer 
worry may be explained by the high risk of developing breast 
cancer that remains after gynaecological surgery. Second, 
since our participants choose their risk-reducing strategy 
themselves, they might feel ‘responsible’ for their choice, 
which may have heightened their cancer concerns. Though, 
cancer worry did not differ between women choosing RRSO 
or RRS. Third, age at surgery could explain some of higher 
worries that we found as our participants were approximately 
10 years younger. A younger age was previously proven to 
be associated with higher worry [18, 31, 32]. However, ‘age’ 

itself was not among our identified predictors for high can-
cer worry, possibly due to insufficient discriminating power 
because we included women within a limited age range. 
Further, the proportion of women with emotional instability 
in our study is an unlikely explanation as the prevalence of 
emotional instabilities we found (17%) was quite similar to 
the prevalence of anxiety (19.6%) or mood disorders (20.2%) 
in the general Dutch population [33].

Interestingly, in our study, the proportion of women with 
high cancer worry (57%) is almost equal to a study that eval-
uated fear of cancer recurrence with the Cancer Worry Scale 
among adolescent and young adult (AYA) cancer patients; 
62% had high levels of fear [34]. Moreover, absolute can-
cer worry scores were almost similar between AYA cancer 
patients and our BRCA1/2-PV carriers opting for preven-
tive surgery. Also, in 70% of early-stage breast cancer sur-
vivors aged 18 to 45 years clinical levels of fear of cancer 
recurrence were observed [35]. This indicates that, in young 
adults, having a high risk of getting cancer or an actual can-
cer diagnosis, has a similar influence on cancer worry. In 
other high-risk patients, for example with familial adenoma-
tous polyposis, health-related quality of life was comparable 
to that of the general population [36]. Contrastingly, 28% 
of the patients counselled for Lynch syndrome developed 
a clinically significant level of cancer-related distress [37]. 
These findings demonstrate that cancer worry is a frequent 

Table 3  Characteristics 
associated with membership 
in a class with similar patterns 
of cancer worry over time; low 
declining versus high stable and 
high declining class

OR, Odds ratio; CI, confidence interval

Class Multinomial logistic regression

OR 95%CI p-value

Within guideline age Low declining 1
High stable 0.390 0.185; 0.822 0.013
High declining 1.174 0.810; 1.703 0.397

Employed Low declining 1
High stable 0.401 0.178; 0.907 0.028
High declining 1.235 0.736; 2.072 0.425

History of breast cancer Low declining 1
High stable 4.226 1.766; 10.115 0.001
High declining 2.769 1.618; 4.739  < 0.001

Emotional instability Low declining 1
High stable 1.609 0.621; 4.170 0.328
High declining 2.138 1.327; 3.447 0.002

High educational level Low declining 1
High stable 0.576 0.350; 0.947 0.030
High declining 0.981 0.751; 1.282 0.888

Ovarian cancer risk perception (per 
point of increased perceived risk)

Low declining 1
High stable 1.016 1.000; 1.033 0.054
High declining 1.010 1.001; 1.018 0.024

Years since BRCA1/2-PV diagnosis Low declining 1
High stable 0.873 0.790; 0.965 0.008
High declining 0.955 0.917; 0.994 0.024

3414 Supportive Care in Cancer (2022) 30:3409–3418
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issue, not only for young cancer patients, but also for people 
at high risk of various cancers.

Cancer worry was related to time since BRCA1/2-PV 
diagnosis and being before or within the guideline age for 
RRSO (BRCA1: 35–40 years and BRCA2: 40–45 years). 
Thus, with respect to cancer worry, it seems beneficial to 
stretch the interval between BRCA1/2-PV diagnosis and risk-
reducing surgery. To stretch this interval, two aspects may 
be important: first, diagnosing BRCA1/2-PV carriership at 
a relatively young age and second, being conservative with 
surgery at young age. Regarding the first aspect, potentially 
the Tumor-First workflow will contribute to more frequent 
and earlier knowledge of a hereditary BRCA1/2-PV within a 
family [38]. In Tumor-First, universal BRCA1/2-PV tumour 
testing in all new epithelial ovarian cancer patients is per-
formed (instead of only testing women who request refer-
ral). Therefore, increasing numbers of BRCA1/2-PVs are 
detected, offering opportunities for testing and prevention 
amongst family members. Regarding the second aspect, it 
should be realized by both the doctor and the patient that 
surgery is not the best treatment for anxiety or worry. This 
applies especially to young BRCA1/2-PV carriers since can-
cer risks are still low at young age, cancer worry decreases 
with an increasing time since BRCA  diagnosis irrespective 
of surgery, and, in general, the younger age at sterilizing 
surgery the higher the risk of regret of this surgery [39].

For clinical practice, our results should be included in 
counselling BRCA1/2-PV carriers about expectations of can-
cer concerns over time. We should aim to identify women 
at risk for high worry and offer them easily accessible psy-
chological support. Blended cognitive behaviour therapy 
was proved efficacious for high fear of cancer recurrence in 
survivors of various types of cancer [40–42]. Therefore, this 
type of treatment could also be beneficial for women with 
persistently high cancer worry. In future research, it would 
be worth investigating whether blended cognitive behav-
iour therapy could be extrapolated to women at high risk 
for cancer.

Main strengths of this study are the prospective mul-
ticentre design with many participants and all-time 
extremely high response rates. Another strength is the use 
of both a validated cutoff (based on clinical knowledge) and 
a data-driven (statistical) approach to define cancer worry 
patterns. Both approaches identified three distinct groups 
in cancer worry course which improves validity. But, we 
should take into account that only linear trajectories were 
assessed. Also, we should be aware of the nonrandomized 
design. Moreover, RRS is currently strictly recommended 
within the context of a clinical trial and only performed in 
participating hospitals, whereas RRSO can be performed 
in every hospital in the Netherlands. Thus, probably not 
all women preferring RRSO were referred to a participat-
ing hospital while almost all women choosing RRS were 

referred. Women that requested referral to a participating 
hospital may be different from non-referred women.

In conclusion, some degree of cancer worry is consid-
ered normal, and most cancer concerns decline after risk-
reducing surgery. However, major cancer concerns remain 
present in a smaller, but substantial proportion of the 
BRCA1/2-PV carriers who undergo risk-reducing gynae-
cological surgery. Women at risk for these persisting major 
concerns are aged below 35 (BRCA1) or 40 (BRCA2) years, 
unemployed, lower educated, have a history of breast can-
cer or a more recent BRCA1/2-PV diagnosis. Identifying 
these women is important as they could potentially benefit 
from psychological support. We recommend including this 
knowledge about cancer worry in counselling about expec-
tations of cancer concerns over time and timing of surgery. 
Additionally, we do not recommend performing surgery 
on women before the guideline age for RRSO when their 
motive for surgery is based on fear.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00520- 021- 06726-4.
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