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Abstract: As cancer patients often suffer from fear of cancer progression (FoP), valid screening for
FoP is of high relevance. The aims of this study were to test psychometric properties of two FoP
questionnaires, to determine their relationship to other anxiety-related constructs, and to analyze the
impact of sociodemographic and clinical factors on the FoP. Our sample consisted of n = 1733 patients
with mixed cancer diagnoses. For measuring FoP, the Fear of Progression questionnaire (FoP-Q-12)
and the Concerns About Cancer Recurrence Questionnaire (CARQ-4) were used. The mean scores of
the FoP-Q-12 and the CARQ-4 were 30.0 ± 10.4 and 16.1 ± 10.8, respectively, indicating relatively
high levels of FoP. Both questionnaires showed excellent internal consistency coefficients, α = 0.895
and α = 0.915, respectively. The correlation between the two FoP questionnaires was r = 0.72. Female
patients reported more FoP than male patients (d = 0.84 and d = 0.54, respectively). There was
a nonlinear age dependency of FoP, with an increase found in the age range from 18 to 50 years
and a decrease in the older age range. Radiation, chemotherapy, and antibody therapy, but not
surgery, lead to an increase in FoP. Both questionnaires show good psychometric properties and can
be recommended for use in an oncological routine. Female patients and patients in the middle-age
range deserve special attention from healthcare providers.

Keywords: fear of progression; fear of cancer recurrence; health anxiety; psycho-oncology;
cancer; psychometrics

1. Introduction

Fear of cancer progression (FoP) is a psychological burden frequently experienced by
cancer patients [1–3]. Despite improvements in the early detection and treatment of cancer,
many patients and survivors are confronted with the possibility that their cancer will
progress or return [4]. FoP can be understood as the fear of cancer recurring or progressing
in the same organ or another organ. In a comprehensive review study, the prevalence of
FoP was found to be between 0 and 86% [5]. This extremely large range indicates that
the case definition of FoP is highly dependent on the instrument chosen and the cut-off
values used. This also means that a comparison of different instruments to determine FoP
is essential.

Though FoP can be understood as a normal response to a real risk [6], exaggerated
levels of FoP can lead to functional impairment, clinical symptomatology, utilization of
healthcare services, and problems with adherence to medical treatment [7].

FoP is associated with fatigue and reduced quality of life [8]; illness representation and
problematic psychological adjustment [9]; coping strategies such as denial [10]; intrusive
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thoughts and intolerance of uncertainty [11]; low levels of self-efficacy [12], optimism [13],
and social support [14]; and medical side effects [15].

FoP and fear of cancer recurrence (FCR) are very similar constructs [16], and the instru-
ments for assessing FoP and FCR show great overlap. In the context of this article, we will
not distinguish between these concepts, preferring to use the term FoP for both constructs.

FoP is associated with health worries, depression, low levels of mental health, and,
in particular, with generalized anxiety. For example, the correlations between FoP instru-
ments and HADS anxiety were 0.68 [17] and 0.65 [18]. It has not yet been tested whether
correlations between questionnaires that claim to measure FoP are stronger than those with
scales of generalized anxiety or related constructs.

There are sex and age differences in the FoP. Females generally report higher levels of
FoP than males [3,19], which reflects the generally higher mean levels of anxiety in women,
both in patient groups as well as in the general population [20].

Concerning age differences, the results are mixed. While some studies found higher FoP
mean scores for younger patients [3,15,19,21], another study reported an increase in FoP with
increasing age [22], and further studies observed no significant age differences [18,23,24]. A
meta-analysis comprising data of 46 single studies reported a negative association between
FoP and age (beta = −0.10) for cancer patients [3]. The seemingly contradictory results may
be explained by a non-linear relationship between age and FoP, which is only insufficiently
represented by a linear correlation or regression coefficient. Therefore, there is a need for
further research into sex and age differences in FoP.

Several studies on FoP included different types of cancer and compared the respective
FoP mean scores of the diagnosis groups. A general finding was that patients with breast
cancer, cancer of the female genital organs, and lung cancer reached relatively high FoP
scores, while patients with testicular cancer or prostate cancer showed low scores [3,19].
When comparing the tumor types with regard to FoP, however, it should be noted that
tumor type and gender are partially confounded; therefore, it remains unclear to what
extent the higher values for breast cancer and gynecological cancer in patients are due to
the female gender.

Precise detection and surveillance of cancer patients with high levels of FoP is impor-
tant for preventing or reducing negative consequences of exaggerated FoP. Therefore, sev-
eral instruments have been developed to assess FoP in cancer [25], ranging from ultra-short
1-item instruments [26,27] to the 43-item Fear of Progression Questionnaire (FoP-Q) [28]. A
frequently used and validated instrument for assessing FoP in cancer patients is a short
form of the FoP-Q, the FoP-Q-12 [29]. A recent study further condensed this questionnaire
and extracted five items, arriving at the 5-item Fear of Progression Questionnaire–Rapid
Screener (FoP-Q-RS) [30]. Another recently developed short questionnaire for measuring
FoP is the Concerns About Recurrence Questionnaire CARQ-4 [31]. This instrument in-
cludes a question that asks about the subjectively assessed probability of cancer recurrence,
irrespective of any affective evaluation.

In this study, we used both instruments, the FoP-Q-12 and the CARQ-4, to answer
several research questions. The objectives of this study were (a) to comparatively test the
psychometric properties of the FoP-Q-12 (including the FoP-Q-5) and the CARQ-4, (b) to
determine the degree of FoP in a large sample of cancer patients, (c) to examine the precise
associations between FoP and general anxiety and health worries, and (d) to analyze the
associations between sociodemographic and clinical factors and FoP.

2. Materials and Methods
2.1. Sample of Cancer Patients

In Germany, patients suffering from oncological diseases are generally offered the
opportunity to participate in a rehabilitation program to regain physical and psychosocial
functioning. During that program, the participants receive multiple treatments tailored
to individual needs. A total of 2250 consecutive patients treated in a German cancer
rehabilitation clinic were asked by the medical staff of the clinic to take part in this study
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between July 2022 and June 2023. Inclusion criteria were a confirmed cancer diagnosis,
18 years of age and above, and the absence of severe cognitive and/or verbal impairment
that would interfere with the patient’s ability to give informed consent and to complete the
questionnaires. Informed consent was obtained from the participants after they were given
a full explanation of the purpose and nature of the data collection and storage. This study
was approved by the Ethics Committee of the Medical Faculty of the University of Leipzig
with the approval number: 513/21-ek.

2.2. Instruments

The following instruments were used in this study:

• FoP-Q-12: The Fear of Progression Questionnaire-12 (FoP-Q-12) [32] is a 12-item, short-
form version of the original 43-item Fear of Progression Questionnaire (FoP-Q) [28].
The items are scored on a five-point Likert scale, ranging from 1 (‘never’) to 5 (’very
often’). The sum score of the FoP-Q-12 ranges from 12 to 60. Scores of 34 or above
indicate dysfunctional levels of FoP [33,34]. Recently, a 5-item short-form version of
the FoP-Q-12 has been developed [30], called FoP-Q-RS. Here, we prefer the notation
FoP-Q-5.

• CARQ-4: The CARQ-4 [31] consists of four questions concerning the fear of cancer
recurrence. Three items were taken from the Fear of Cancer Recurrence questionnaire
(FCR) [35]. One supplementary item was designed to assess the perceived risk of
cancer recurrence. The first three items had to be answered using an 11-point Likert
scale, ranging from 0 to 10. Item 4 asks for the subjectively assumed probability of
cancer recurrence (scores between 0 and 100), and this estimated probability is also
transformed to a 0–10 range. Therefore, the total score is in a range from 0 to 40. Scores
of 12 and above indicate heightened levels of FoP.

• GAD-7: The Generalized Anxiety Disorder Questionnaire-7 (GAD-7) is a one-dimensional
instrument designed to detect symptoms of generalized anxiety disorder as it was
defined in the DSM-IV [36]. For each of the seven items, there are four possible answer
options: not at all (0), for several days (1), for more than half of the days (2), and nearly
every day (3), resulting in a sum score range from 0 to 21.

• WI-7: The Whiteley Index-7 (WI-7) was designed to measure health anxiety/illness
worry [37]. It is a short form of the original 14-item WI-14 [38]. There are five response
options (0–4); the sum score ranges from 0 to 28.

• PHQ-9: The PHQ-9 [39] is a 9-item screening instrument for measuring depression.
As with the GAD-7, there are four possible answers for each item, ranging from 0 (not
at all) to 3 (nearly every day), which results in a sum score range from 0 to 27.

2.3. Statistical Analyses

The items of the FoP-Q-12 and CARQ-4 were tested with part-whole corrected Pearson
correlations between item and scale value. Internal consistency was determined with
Cronbach’s α coefficient. The impact of sex and age on FoP was tested with 2-way ANOVAs.
Effect sizes d according to Cohen were calculated to describe group differences; in the case of
more than two groups, we used the corrected r² coefficient. Missing values were estimated
using expectation maximization [40]. All statistical analyses were calculated with SPSS
version 27.

3. Results
3.1. Sample Characteristics

Of the 2250 eligible cancer patients, 1733 patients (response rate 77%) agreed to
participate and to complete the questionnaires. Of these, 1545 (89%) answered all items of
the questionnaires completely. To avoid a reduction in the sample size of more than 10%
due to listwise exclusion, the total of 422 missing values (0.6% of all values) were replaced
with the estimation algorithm. Of the total 1733 participants, 59.5% were women, and the
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mean age was M = 56.0 years (SD = 14.5 years). Further characteristics of the sample are
presented in Table 1.

Table 1. Sociodemographic and clinical characteristics of the sample (n = 1733).

n %

Sex
Males 702 40.5
Females 1031 59.5

Age group
18–39 years 254 14.7
40–49 years 276 15.9
50–59 years 417 24.1
60–69 years 464 26.8
≥70 years 322 18.6

Occupational status (a)

Employed 996 57.7
Retired 589 34.1
Unemployed 63 3.7
Other 78 4.5

Education (a)

No formal qualification 13 0.8
Elementary school (8–9 years) 356 20.6
Junior high school (10 years) 527 30.5
High school/university (≥11 years) 830 48.1

Tumor site
Breast 560 32.3
Prostate 309 17.8
Gastrointestinal tract 290 16.7
Hematological 202 11.7
Female genital organs 108 6.2
Urinary tract 87 5.0
Melanoma 49 2.8
Thyroid/endocrine glands 38 2.2
Male genital organs 29 1.7
Others 61 3.5

Treatment
Surgery (a)

No 177 10.2
Yes 1556 89.8

Radiation therapy (a)

No 952 55.0
Yes 779 45.0

Chemotherapy (a)

No 882 51.1
Yes 843 48.9

Hormone therapy (a)

No 1247 72.5
Yes 473 27.5

Antibody therapy (a)

No 1452 84.7
Yes 262 15.3

(a) Missing data not reported.
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3.2. Mean Scores and Psychometric Properties of the FoP-Q-12 and CARQ-4

Item and scale mean scores of the FoP-Q-12 and the CARQ-4 are provided in Table 2.
The FoP-Q-12 items with the highest degrees of affirmation were item 2 (being nervous prior
to doctor’s appointments or periodic examinations), item 5 (having physical sensations,
e.g., rapid heartbeat, stomachache, nervousness), and item 11 (worrying about what will
become of the family). Out of the CARQ-4 items, item 1 (worried about the possibility
of cancer recurrence) and item 3 (emotionally upset or distressed about possible cancer
recurrence) showed the highest mean values.

Table 2. Mean scores and correlations of the FoP-Q-12 and the CARQ-4 on item level and scale level
(n = 1733).

M SD rit
Correlations

FoP-12 CARQ-4 GAD-7 WI-7 PHQ-9

FoP-Q-12 (item range: 1–5)
(1) Being afraid of disease progression 2.6 1.1 0.71 0.76 0.76 0.62 0.71 0.53
(2) Being nervous prior to doctor’s
appointments or periodic examinations 3.0 1.3 0.66 0.72 0.61 0.56 0.56 0.45

(3) Being afraid of pain 2.4 1.2 0.60 0.67 0.47 0.43 0.59 0.44
(4) Being afraid of becoming less
productive at work 2.4 1.4 0.57 0.66 0.38 0.43 0.42 0.45

(5) Having physical sensations, e.g.,
rapid heartbeat, stomachache,
nervousness

2.8 1.3 0.65 0.72 0.50 0.59 0.54 0.54

(6) Being afraid of the possibility that the
children could contract cancer 2.5 1.4 0.51 0.61 0.44 0.38 0.42 0.35

(7) Being afraid of relying on strangers
for activities of daily living 2.3 1.2 0.56 0.64 0.42 0.39 0.51 0.45

(8) Being afraid of no longer being able to
pursue hobbies 2.3 1.2 0.57 0.65 0.44 0.40 0.53 0.44

(9) Being afraid of severe medical
treatments in the course of the illness 2.5 1.2 0.73 0.78 0.65 0.49 0.63 0.46

(10) Worrying that medication could
damage the body 2.5 1.3 0.58 0.66 0.42 0.38 0.50 0.41

(11) Worrying about what will become of
the family 2.8 1.3 0.63 0.70 0.52 0.48 0.54 0.43

(12) Being afraid of not being able to
work anymore 2.0 1.3 0.55 0.63 0.36 0.36 0.39 0.40

FoP-Q-12 total score 30.0 10.4 α = 0.895 1.00 0.72 0.67 0.77 0.65
FoP-Q-5 total score (5 items) 12.8 4.6 α = 0.772 0.95 0.70 0.69 0.74 0.66

CARQ-4 (item range: 0–10)
(1) Worries about the possibility of cancer
recurrence 4.6 3.1 0.90 0.67 0.94 0.57 0.70 0.48

(2) Intrusion of worry about cancer
recurrence on thoughts and activities 3.5 2.9 0.85 0.69 0.92 0.61 0.71 0.54

(3) Emotionally upset or distressed about
possible cancer recurrence 4.4 3.2 0.89 0.71 0.94 0.59 0.71 0.50

(4) Likelihood of cancer recurrence 3.6 2.9 0.61 0.50 0.76 0.39 0.53 0.41
CARQ-4 total score 16.1 10.8 α = 0.915 0.72 1.00 0.60 0.74 0.54

M: Mean; SD: Standard deviation; rit: part–whole corrected item-scale correlation.

The total mean score of the FoP-Q-12 and the CARQ-4 were 30.0 and 16.1, respectively.
Given the cutoff ≥ 34 for the FoP-Q-12, 16.8% of the male and 47.1 of the female patients
reported heightened FoP; the total prevalence was 34.9%. In the case of the CARQ-4,
however, the corresponding prevalence rates were much higher: 46.2% for males, 68.2%
for females, and 59.3% for the total sample, using the cutoff ≥12 for the CARQ-4 as
recommended by the test authors [31].
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All items contributed positively and substantially to the total scale scores, with rit
coefficients ranging from 0.51 to 0.73 (FoP-Q-12) and from 0.61 to 0.90 (CARQ-4); the
Cronbach α coefficients were 0.895 and 0.915, respectively; see Table 2.

The right part of Table 2 shows the correlations with other questionnaires. The
correlation between the two FoP questionnaires, FoP-Q-12 and CARQ-4, was r = 0.72.
Regarding the three additional questionnaires, the correlations with the Whiteley In-
dex were highest (0.77 and 0.74), followed by the GAD-7 (0.69 and 0.60) and the PHQ-9
(0.65 and 0.54).

Out of the items of the CARQ-4, item 4 (likelihood of cancer recurrence) showed
markedly lower correlations with the other questionnaires (r between 0.39 and 0.53) than
the first three items (r between 0.48 and 0.71).

The short form of the FoP-Q-12, the FoP-Q-5, reached an α coefficient of 0.77, and the
correlations with the other questionnaires were similar to those of the FoP-Q-12.

3.3. Impact of Sociodemographic and Clinical Variables on FoP

Figure 1 presents sex and age differences in FoP scores. Both questionnaires show
a very similar pattern. Females reported higher FoP levels than males, and there was a
nonlinear relationship between age and FoP with an increase from the youngest age group
to about 50 years and a decrease thereafter. The ANOVA results for the FoP-Q-12 and
the CARQ-4 were as follows: FoP-Q-12: sex (F = 158.5, p < 0.001), age group (F = 19.4,
p < 0.001), and sex * age group (F = 1.5, p = 0.213); CARQ-4: sex (F = 63.9, p < 0.001), age
group (F = 10.9, p < 0.001), and sex * age group (F = 0.62, p = 0.649).
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Figure 1. FoP-Q-12 and CARQ-4 mean scores, broken down by sex and age group.

When considering CARQ-4 item 4 (perceived likelihood of cancer recurrence) sep-
arately, the following sex and age group mean scores emerged: males: 2.8 (≤39 y.),
3.0 (40–49 y.), 3.5 (50–59 y.), 2.9 (60–69 y.), and 2.5 (≥70 y.); and females: 3.7 (≤39 y.),
4.4 (40–49 y.), 4.4 (50–59 y.), 4.0 (60–69 y.), and 3.4 (≥70 y.).

Table 3 shows the impact of sex, age group (<60 vs. ≥60 years), and clinical parameters
on the FoP. Because of the special interest in the CARQ-4 item 4, which only asks for
probability, this item was also analyzed separately. Males reported less FoP than females
(FoP-Q-12: M = 25.3 vs. M = 33.3; CARQ-4: M = 12.8 vs. M = 18.4). The older age group
suffered from less FoP than the younger one (FoP-Q-12: M = 26.5 vs. M = 33.0; CARQ-4:
M = 13.4 vs. M = 18.3). Cancer types with high levels of FoP were breast cancer, cancer of
the female genital organs, and melanoma. With the exception of surgery, all treatments
(radiation, chemotherapy, hormone therapy, and antibody therapy) were associated with
higher levels of FoP.
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Table 3. Sociodemographic and clinical factors predicting FoP (n = 1733).

FoP-Q-12 CARQ-4 CARQ-4: Item 4
(Probability)

M SD M SD M SD

Sex
Males 25.3 9.0 12.8 10.1 2.9 2.7
Females 33.3 10.0 18.4 10.7 4.1 2.9
d 0.84 0.54 0.43
p <0.001 <0.001 <0.001

Age group
<60 years 33.0 10.4 18.3 10.8 4.0 2.9
≥ 60 years 26.5 9.1 13.4 10.2 3.2 2.8
d −0.67 −0.47 −0.28
p <0.001 <0.001 <0.001

Tumor class
Breast 32.8 10.2 17.4 10.7 3.7 2.8
Prostate 23.3 7.9 11.0 9.4 2.5 2.5
Digestive organs 28.8 9.9 14.8 10.6 3.3 2.9
Hematological 31.3 10.0 18.0 10.7 4.1 3.1
Female genital organs 34.4 9.4 20.4 10.7 4.8 3.0
Urinary tract 29.9 10.9 15.8 10.3 3.5 3.0
Melanoma 32.7 10.6 21.7 10.2 5.0 2.7
corrected r² 0.121 0.070 0.053
F 37.8 21.0 15.6
p <0.001 <0.001 <0.001

Treatment
Surgery

No 30.2 10.1 17.9 10.8 4.2 3.2
Yes 30.0 10.4 15.9 10.8 3.5 2.9
d −0.02 −0.19 −0.23
p 0.419 0.022 0.002

Radiation therapy
No 28.9 10.4 15.2 10.9 4.4 2.9
Yes 31.3 10.1 17.1 10.6 3.8 2.9
d 0.35 0.21 0.21
p <0.001 <0.001 0.003

Chemotherapy
No 28.3 10.3 15.0 10.7 3.3 2.8
Yes 31.9 10.1 17.3 10.8 3.9 3.0
d 0.35 0.21 0.21
p <0.001 <0.001 <0.001

Hormone therapy
No 29.0 10.2 15.5 10.8 3.5 2.9
Yes 32.7 10.3 17.7 10.5 3.9 2.8
d 0.36 0.21 0.14
p <0.001 <0.001 0.014

Antibody therapy
No 29.3 10.2 15.4 10.6 3.4 2.8
Yes 33.8 10.3 19.9 11.3 4.8 3.1
d 0.44 0.41 0.47
p <0.001 <0.001 <0.001

d: effect size; F: test statistic, p: significance level; CARQ-4 probability: item 4 of the CARQ-4.

4. Discussion

The first aim of this study was to analyze the psychometric properties of the two
FoP questionnaires FOP-Q-12 and CARQ-4, including their relationship to other FoP-
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related constructs. Both the FoP-Q-12 and the CARQ-4 reached excellent Cronbach’s α

coefficients, with both above 0.90. All items contributed positively and significantly to the
corresponding total scores.

The short form of the FoP-Q-12, the FoP-Q-5, showed a markedly lower α coefficient
(α = 0.77), which is probably due to two reasons. First, the item number is lower than that
of the FoP-Q-12, and second, the authors of the 5-item short-form version tried to match
each of the five distinct dimensions of the FoP with a certain item instead of identifying five
items with maximum similarity, which would have resulted in higher correlations between
the items and, therefore, in a higher α coefficient.

Regarding the four items of the CARQ-4, Table 2 shows that the first three of the items
are very similar, with part–whole-corrected item–total correlations above 0.80, while item 4,
the estimated probability of cancer recurrence, has a certain relative independence. This
may be due to the fact that this item does not ask about emotional aspects but instead asks
for a rational assessment of probability. If a physician discovers a discrepancy between
the patients’ estimation of the probability of cancer recurrence and probability resulting
from the physician’s expertise, this provides him with a starting point for an in-depth
explanatory discussion to give the patient a more realistic perspective.

The correlation between the two questionnaires FoP-Q-12 and CARQ-4, which claim
to capture the same construct, was r = 0.72. This correlation was slightly higher than the
correlations with the GAD-7 and the PHQ-9 (Table 3), but the associations with the Whiteley
Index-7 were present in both cases (r = 0.77 and r = 0.74), even slightly stronger than the
correlation between the two FoP questionnaires. These results confirm the associations
between FoP, generalized anxiety, and (to a slightly lower degree) depression, which were
often reported in the literature [41]. As a new insight, our results add that general health
worries, as measured by the Whiteley Index-7, are even more strongly associated with FoP
than generalized anxiety.

A promising tool for a deeper analysis of the common structure of FoP and related
constructs, such as generalized anxiety or health worries, seems to be a network analysis
approach. In a sample of hematological cancer survivors [42], the FoP-Q and the GAD-7
were administered, and the relationships between the 13 items of the FoP-Q’s subscale
‘affective reactions’ and the seven items of the GAD-7 were visualized in a network. This
network structure illustrated the associations between the items of both questionnaires in
addition to the common variance that was shared by all items.

The mean prevalence of FoP was about one third (34.9%) when measured with the
FoP-Q-12 and was nearly doubled when considering the CARQ-4 (59.3%). This discrepancy
illustrates a reason for the large range of FoP prevalence rates reported in the literature [5].
It would be helpful if several FoP questionnaires could be compared with a common
metric. Such analyses have already been performed for depression [43], fatigue [44], and
anxiety [45]. A common metric for the domain of FoP would help compare results of
studies using different scales with different cutoffs. Unfortunately, thus far, such a common
metric is missing.

Female participants reported markedly higher levels of FoP than male respondents,
which is in line with other studies on FoP in cancer patients [3,19] and needs to be inter-
preted in a context of generally higher anxiety scores for women compared to those for
men [46]. Regarding age, we observed a clear nonlinear trend: an FoP increase in ages from
18 to about 50 years old and, thereafter, a decrease. However, if we construct only two age
groups (up to 60 years and over 60 years old), the comparison of these groups indicates a
decrease with increasing age. This apparent contradiction is due to the fact that the age
groups 18–39 years and 40–49 years old are smaller than the older age groups; therefore, the
lower FoP scores of young cancer patients are less noticeable in a two-group comparison.
Multiple studies have examined age differences in FoP, sometimes with non-significant
results [23,47], sometimes with negative correlations—e.g., [15,21]—and sometimes with a
positive correlation [22]. The non-linear relationship found in our study shows that the sign
of the association between FoP and age depends on the age range of the sample of cancer
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patients. Among older patients, a negative sign is to be expected. Correlation coefficients
are generally useful statistical tools to express the character of an association between two
variables. In the context of FoP, correlations seem to be insufficient. Regarding FoP in
the youngest age group, one should bear in mind that AYA (adolescent and young adult)
cancer patients also suffer from multiple kinds of distress and worry [48].

The separate calculation of the sex and age differences for the CARQ-4 item 4 (per-
ceived likelihood of cancer progression or recurrence) shows the same age pattern as that
of the full scales. This means that the non-linear age dependency is not determined by the
affective component of FoP; the cognitive assessment of the probability contributes to this
curve in the same way.

For healthcare providers, this implies that women in the age range between 40 and
60 years old deserve special attention concerning their FoP. With regard to further research
on FoP, our findings indicate that correlations do not sufficiently represent age dependencies.

Among the tumor types, breast cancer and cancer of the female genital organs were
associated with the highest levels of FoP, while prostate cancer patients reported the lowest
levels. Evidently, tumor site and sex are confounded in these cases, and it cannot be
sufficiently clarified to what degree the relatively high FoP scores of females suffering from
the two cancer types are due to their sex or the cancer itself. For a thorough clarification
of the effects of sex and tumor sites, it would be necessary to consider tumors that occur
in males and females with roughly equal magnitude, such as cancers of the digestive
organs. There are studies that try to separate these factors [20]; however, our study was not
designed to investigate these separate influential factors.

Concerning treatment, all options except surgery were associated with higher levels
of FoP. While surgery seems to be an intervention with good chances for the successful
treatment of many tumor types and relatively low worries about cancer recurrence, other
treatments, such as radiation, chemotherapy, or antibody therapy, have more side effects
and a more severe impact on patients’ physical and mental health, as well as a higher
degree of patient worry about the future. However, it should also be noted here that the
forms of treatment are confounded with factors such as the severity of the disease, the stage,
and the threatening nature of the tumor. These assessments should therefore be interpreted
with great caution; a causal effect of the treatment methods on the FoP cannot be inferred.
Nevertheless, for healthcare providers, this signifies that all patients receiving treatment in
addition to surgery may show an enhanced FoP.

It would be interesting to estimate the objective probability of cancer recurrence de-
pending on the chosen treatment options and to compare these figures with the probability
perceived by the patients as captured by question four of the CARQ-4; however, in the
context of this study, we cannot provide comparison numbers, as they also depend on
further characteristics of the tumors.

FoP is not only relevant for the cancer patients themselves. Family members or others
caring for the patients also suffer from fear of progression with regard to their relatives’
cancer [33], and it is an interesting task for future research to relate the psychometric
properties of the FoP questionnaires applied to the patients themselves with the properties
of their relatives.

Several limitations of this study should be noted. The sample may not be representa-
tive of all cancer patients because it was restricted to those who attended a rehabilitation
program. Patients with a very high cancer burden as well as those with a very low per-
ceived burden may be underrepresented. As already mentioned, sex effects and effects of
the tumor type are confounded and cannot be sufficiently disentangled. The same holds
for the effects of tumor type and treatment. In the rehabilitation hospital, the clinical data
concerning tumor stage, metastases, and curative vs. palliative treatment intention were
only partly available. Therefore, we could not test the associations between these variables
and FoP.

Though item four of the CARQ-4 provides us with one possibility of separating the
cognitive estimation of fear of recurrence from its affective evaluation, the instrument is
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not sufficient for a thorough distinction between the cognitive and the affective aspect. The
surprising result that the correlations between FoP and general health worries (as measured
by the Whiteley Index) were even somewhat higher than the correlations of the two FoP
instruments suggests that the FoP results may also depend on the specific questionnaire
and that the results obtained in the literature depend, to a certain degree, on the chosen
instrument.

5. Conclusions

The main conclusion of this study is that both the FoP-Q-12 and CARQ-4 are useful
instruments for measuring FoP. The level of FoP is relatively high, and it strongly depends
on the definition of cutoff scores. The prevalence of FoP was about one third (34.9%)
when measured with the FoP-Q-12 and the corresponding cutoff and nearly 60% when
using the CARQ-4. Further efforts are needed to determine appropriate cutoffs that enable
a comparison between different FoP instruments. Patients receiving radiation therapy,
chemotherapy, hormone therapy, or antibody therapy showed heightened levels of FoP.
Even if we could not control for confounding factors in our analyses and, therefore, could
not determine the specific reasons for these heightened levels of FoP, healthcare providers
should be aware that these patients deserve special attention concerning their FoP.
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