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Abstract

Background: This study assessed the course of fear of cancer recurrence

(FCR) in patients newly diagnosed with head and neck cancer (HNC), identi-

fied FCR trajectories and factors associated with FCR trajectories.

Methods: Six hundred and seventeen HNC patients from the NET-QUBIC

cohort study completed the Cancer Worry Scale-6 at diagnosis, 3 and 6 months

post-treatment. FCR trajectories were identified using Latent Class Growth

Analysis. Associations were explored between FCR trajectories and baseline

demographic and medical variables, coping and self-efficacy.

Results: Overall, FCR decreased slightly between baseline and 3 months post-

treatment and remained stable up to 6 months. Two FCR trajectories were

identified: “high stable” (n = 125) and “low declining” (n = 492). Patients with
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high stable FCR were younger, reported more negative adjustment, passive

coping, and reassuring thoughts, and less avoidance.

Conclusions: The majority of HNC patients have low declining FCR after

diagnosis, but one in five patients experience persistent high FCR up to

6 months post-treatment.
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1 | INTRODUCTION

Fear of cancer recurrence (FCR) is “the fear, worry or
concern that cancer will return or progress”.1 It is one of
the most important concerns2–4 and unmet needs for
help2,5,6 amongst patients with head and neck cancer
(HNC). Across disease phases, 31% to 83% of HNC patients
report mild to high levels of FCR.7–12 While some fear is
assumed adaptive, as it enables adequate self-monitoring
of symptoms and positive health behavior,13–15 high FCR
interferes with daily and social functioning and is associated
with reduced quality of life (QoL)9,11,13,16 and increased
health care use.17 Persistent high FCR is regarded clinically
relevant, and these patients may benefit from psychological
treatment.18 However, limited data exist on how FCR
develops after HNC diagnosis and which subgroups of
patients are at risk for persistent high FCR.

Four longitudinal studies of FCR in HNC patients that
were published to date, with follow-up periods between
7 months and 2 years10 and using between two8,10 and six7

assessments, suggested that high FCR is stable over
time.7–10 However, these studies were limited by small
samples, heterogeneous definitions and measurement of
(high) FCR, and variable timing of assessments. Further-
more, FCR was assessed at group level. While mean FCR
scores and prevalence rates appear stable, FCR likely fluc-
tuates within (subgroups of) patients. In other cancer
types, subgroups have been identified with distinct courses
of FCR.19–23 In HNC patients, descriptive data suggest that
some patients experience persistent high or low FCR,
while others show fluctuating levels,9 but the existence of
distinct FCR trajectories has not been assessed.

While HNC recurrence rates are high, most studies
found no association between FCR and objective indices
of severity (e.g., TNM stage).8,9,13,16,24 Instead, several
patient-related factors were associated with higher FCR,
including younger age, female sex, smoking and psycho-
logical factors including optimism, neuroticism, social
support, coping, and self-efficacy.12,13,16,24,25 Although
coping plays a central role in theoretic models of FCR,26

little is known about its relationship with high FCR in

HNC. Coping is described as a dynamic process of cogni-
tive and behavioral effort to manage specific external or
internal demands that are perceived as exceeding the per-
son's resources.27 Dysfunctional coping has been
suggested to play a key role in the persistence of FCR
over time by increasing the vulnerability for FCR triggers
and reinforcing dysfunctional beliefs regarding recur-
rence.15,28 Previous cross-sectional29–34 and longitudi-
nal23,29,30 studies in other cancers showed that higher
FCR was associated with more avoidance/denial coping,
problem-solving and reassurance seeking.

Self-efficacy is defined as “people's beliefs about their
capabilities to exercise control over events that affect
their lives”.35 Conceptually, lower self-efficacy contrib-
utes to an increased sense of vulnerability to illness,36

which is argued to be characteristic for FCR.37 Further-
more, higher self-efficacy is thought to contribute to
adaptive coping.35 Studies in breast, prostate and testicu-
lar cancer found an association between self-efficacy and
FCR.23,34,38–40 To our knowledge, self-efficacy has not yet
been examined in relation to FCR in HNC.

This study aims to assess (1) the course of FCR from
diagnosis to 6 months post-treatment, (2) FCR trajectories,
and (3) associations of FCR trajectories with baseline
demographic and medical variables, coping and self-effi-
cacy. Understanding the course of FCR and associated fac-
tors may contribute to early identification of patients who
might benefit from evidence-based FCR interventions.41,42

2 | PATIENTS AND METHODS

2.1 | Patients and procedure

This study used data from an ongoing cohort study inves-
tigating the course of QoL in HNC patients and their
caregivers43 (NET-QUBIC study; www.kubusproject.nl).
Data from 739 newly diagnosed HNC patients were col-
lected at baseline (before treatment started), 3 and
6 months post-treatment. Post-treatment was defined as
the time since the treatment end date, and in case of
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multiple treatments, the end date of the last treatment.
Only patients with complete data for the Cancer Worry
Scale-6 (CWS-6) on at least one time point were included
in the analyses.

Patients were recruited between March 2014 and June
2018 in five head and neck oncological centers and three
collaborating general hospitals in the Netherlands. All
newly diagnosed HNC patients were screened for eligibil-
ity by their treating physician. Eligible patients were:
(1) at least 18 years of age; (2) newly diagnosed with
HNC (larynx, hypopharynx, oropharynx, oral cavity,
unknown primary; all stages); (3) previously untreated
and currently planned treatment with curative intent
according to standard treatment guidelines; and (4) profi-
cient in the Dutch language. Exclusion criteria were
(1) malignancies of the salivary glands, nasopharynx or
skin, lymphoma, thyroid cancer and (2) severe psychiat-
ric comorbidities (e.g., schizophrenia, Korsakoff's syn-
drome, and severe dementia). Eligible patients were
invited to participate by their treating physician and
received written information by the research nurse or
researcher, after which written informed consent was
obtained. Self-report questionnaires were sent by mail
and filled out on paper.

Ethical approval was obtained by the coordinating
center (Institutional Review Board of Amsterdam
UMC2013.301(A2018.307)-NL45051.029.13) and all par-
ticipating centers. A detailed description of the procedure
and recruitment has been published.43,44

2.2 | Measures

Fear of cancer recurrence was assessed using the CWS-
6,45 which includes six items that are rated on a four-
point Likert scale. Total scores range from 6 to 24, with
higher scores indicating more worry. The CWS-6 is reli-
able and has been validated in a Dutch sample of cancer
survivors.46 CWS-6 scores ≥12 represent high FCR.46 The
reliability in this sample was good (Cronbach's α = 0.89).

General coping reactions were measured using the
Summary Positive Adjustment and Summary Negative
Adjustment subscales47 of the Mental Adjustment to
Cancer scale (MAC).48 This disease-specific scale includes
40 items rated on a four-point Likert scale.48 The Dutch
version of the MAC showed acceptable psychometric
properties of the Summary Scales in a mixed sample of
patients with cancer.49 The reliability in this sample was
good (Cronbach's α = 0.76 and 0.85, respectively).

Specific coping strategies were assessed with the
Utrecht Coping List (UCL) which consists of 47 items
rated on a four-point Likert scale.50 The seven subscales
include active coping, passive coping, avoiding, palliative

coping, seeking social support, expressing emotions and
reassuring thoughts. Higher scores indicate more of the
coping strategy used. Psychometric properties in a sample
of healthy participants were good.51 The reliability in our
sample was acceptable (Cronbach's α = 0.63–0.86).

Self-efficacy was assessed with the 10-item General
Self-Efficacy scale (GSE) measuring beliefs regarding
one's ability to control one's environment and life cir-
cumstances.52 Items are scored on a four-point Likert
scale. Total scores range from 10 to 40 with higher scores
indicating greater self-efficacy. The reliability in this sam-
ple was good (Cronbach's α = 0.91).

Clinical and demographic characteristics were col-
lected via self-report questionnaires and medical records,
including age, sex, living arrangement, educational sta-
tus, tumor location, clinical TNM stage (I, II, III, IV),
treatment modality, Human papillomavirus (HPV) status
and WHO performance status (0—normal activity; 1—
restricted in physical activity, ambulatory, light work;
2—ambulatory, capable of all self-care, unable in any
work; 3—only limited self-care). Physical comorbidity
was assessed with the 27-item Adult Comorbidity
Evaluation-27 index (ACE-27), which measures presence
and severity of individual medical illnesses, graded in
four categories (none, mild, moderate, or severe).53

2.3 | Statistical analysis

Data were analyzed using SPSS version 25. Missing items
on the CWS-6 resulted in a missing total score. Missing
items on the MAC and UCL were replaced by the partici-
pants' subscale mean if at least 80% of the items were
answered. Differences in demographic and clinical variables
were explored between responders and non-responders
(patients missing CWS-6 scores on all timepoints) using
t-tests and chi-square tests. Furthermore, differences were
explored between completers and non-completers (patients
missing at least one CWS-6 total score).

Descriptive statistics were used to characterize the sam-
ple (means and standard deviations [SD] for continuous
variables and percentages for categorical variables). The per-
centage of participants scoring above the threshold for high
FCR (CWS-6 ≥ 12) was determined for each assessment.
The course of FCR over time (CWS-6 scores) was analyzed
for completers using repeated measures ANOVA. Post-hoc
tests examined changes between specific timepoints.

Trajectories (classes) of FCR over time were identified
with Latent Class Growth Analysis (LCGA) with maxi-
mum likelihood estimation using MPlus version 8.3
following the guidelines of Jung and Wickrama.54

This analysis included completers and non-completers.
The optimal number of classes was selected based on fit
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TABLE 1 Sociodemographic and clinical characteristics (N = 617)

Characteristics Mean SD

Age, years 63.5 9.4

Number of treatments receiveda 1.5 0.56

No. of patients %

Sex

Men 457 74.1

Women 160 25.9

Living arrangement1

Alone 126 22.1

Cohabiting 445 77.9

Educational status2

Primary education 28 4.9

Lower or preparatory vocational
education

114 20

Intermediary general secondary
education

94 16.5

Senior general secondary education 107 18.8

Higher general secondary
education

44 7.7

Higher professional education 121 21.2

University 62 10.9

Cancer site

Oral cavity 174 28.2

Oropharynx 216 35

Hypopharynx 39 6.3

Larynx 169 27.4

Unknown primary 19 3.1

Clinical disease stage

0b 1 0.2

I 149 24.1

II 112 18.2

III 101 16.4

IV 254 41.2

HPV status (applicable only in
oropharyngeal cancer3)

Positive 112 59.9

Negative 75 40.1

Treatment—surgery

Yes 202 32.7

No 415 67.3

Treatment—radiotherapy

Yes 485 78.6

No 132 21.4

Treatment—chemotherapy

Yes 190 30.8

No 427 69.2

(Continues)
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indices, model parsimony, and usefulness. Criteria for
the model fitting the data best were the smallest Bayesian
Information Criterion (BIC), significant p-values
(p < 0.05) for the Bootstrap likelihood ratio Test (BLRT)
and the Lo–Mendell–Rubin likelihood ratio test (LMR-
LRT) a higher entropy statistic (approaching 1), and

higher posterior probabilities of group membership
(approaching 1). The usefulness of the trajectories was
evaluated based on the group size (> 5% of the total sam-
ple size), intercept and slope. After selecting the most
optimal model, patients were assigned to a class based on
the most likely group membership.

TABLE 1 (Continued)

Characteristics Mean SD

Treatment—CO2-laser (applicable only
in oral cavity and larynx cancer)

Yes 46 13.4

No 297 86.6

WHO

Normal activity (0) 435 70.5

Restricted in physical activity,
ambulatory, light work (1)

156 25.3

Ambulatory, capable of all self-
care, unable in any work (2)

25 4.1

Only limited self-care (3) 1 0.2

Comorbidity4

None 184 31.2

Mild 223 37.9

Moderate 121 20.5

Severe 61 10.4

Note: Due to missing data: 1n = 571, 2n = 570, 3n = 187, 4n = 589.
Abbreviation: HPV, Human papillomavirus.
aAll patients received at least one treatment.
bpTNM was Stage 2.

TABLE 2 Fit indices, entropy, and average posterior probabilities across models with different number of classes representing

trajectories of fear of cancer recurrence

No. of classes BIC LMR-LRT BLRT Entropy N PP Intercept (95% CI) Slope linear (95% CI)

1 7907.945 617 10.1 (9.9, 10.4) �0.27 (�0.42, �0.12)

2 7983.935 0.0001 <0.0001 0.8 125 0.895 13.5 (12.7, 14.3) 0.38 (�0.30, 1.07)

492 0.955 9.2 (8.8, 9.5) �0.48 (�0.64, �0.33)

3 7874.457 0.107 <0.0001 0.777 398 0.917 8.7 ( 8.2, 9.2) �0.53 (�0.70, �0.37)

30 0.844 14.1 (11.2, 17.0) 2.57 (0.35, 4.79)

189 0.877 12.3 (11.5, 13.1) �0.19 (�0.59, 0.21)

4 7804.208 0.1335 <0.0001 0.746 262 0.9 8.1 (7.7, 8.5) �0.57 (�0.76, �0.38)

253 0.794 11.0 (10.4, 11.5) �0.50 (�0.78, �0.22)

21 0.889 14.0 (10.3, 17.7) 3.20 (0.83, 5.56)

81 0.836 13.1 (11.9, 14.4) 0.49 (�0.31, 1.28)

Abbreviations: BIC, Bayesian Information Criterion; BLRT, Bootstrap Likelihood Ratio Test; CI, confidence interval; LMR-LRT, Vuong-Lo–Mendell Rubin
Likelihood Ratio Test; PP, posterior probabilities.
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The association of FCR trajectory with a priori
defined baseline demographic variables (age, sex), medi-
cal variables (cancer site, cancer stage, HPV status,
comorbidity), coping, and self-efficacy was assessed
using chi-square tests for categorical variables and
ANOVA's for continuous variables. Variables signifi-
cantly related to FCR trajectories (p < 0.05) were
entered in two separate logistic regression analyses for
UCL and MAC to prevent shared variance by two scales
measuring similar constructs (coping). The assumption
of linearity was tested by adding the interaction term
between the predictors and their log transformations in
the model. Multicollinearity was assessed using inter-
predictor correlations, tolerance (> 0.01) and VIF (< 10)
statistics.

3 | RESULTS

3.1 | Patients characteristics

Of the 739 patients in NET-QUBIC, 617 had CWS-6 data
and were analyzed (122 non-responders). At baseline,
559 patients completed the CWS-6; 538 and 485 patients
at, respectively, 3 and 6 months post-treatment. Of
617 participants, 417 (68%) completed the CWS-6 on all
timepoints. Demographic and medical characteristics are
presented in Table 1.

Responders (N = 617), compared with non-
responders (N = 122) had relatively more often stages I
and II disease (24% vs. 11% and 18% vs. 16%), and less
stages III and IV disease (16% vs. 21% and 41% vs. 52%,
respectively). Furthermore, responders had more often a
positive HPV status (60% vs. 43%) and more often none
or mild comorbidity (31% vs. 18% and 38% vs. 37%). There

were no significant differences regarding age, sex, tumor
site, and treatment (Table S1). Completers (N = 417)
compared to non-completers (N = 200) had relatively
more often a positive HPV status (66% vs. 49%) and more
often none or mild comorbidity (34% vs. 25% and 41%
vs. 32%). There were no significant differences regarding
age, sex, tumor site disease stage and treatment
(Table S1).

3.2 | Course of FCR

At baseline, 30.8% of participants scored above the cut-off
indicating high FCR. At 3 and 6 months post-treatment,
this was 24.3% and 20.2%, respectively. Results of the
ANOVA analysis (completers, N = 417) showed a statisti-
cally significant effect of time on FCR (F(1.80, 747.46)
= 12.48, p < 0.001, η2 = 0.029; Greenhouse–Geisser cor-
rection). Post-hoc tests using Bonferroni correction rev-
ealed that mean CWS-6 scores were significantly higher
on baseline (M = 10.07, SE = 0.16) compared to
3-months (M = 9.51, SE = 0.15, p = 0.001) and 6 months
follow-up (M = 9.36 SE = 0.16, p < 0.001). Differences in
CWS-6 scores between 3 months and 6-months were not
significant (p = 0.632).

3.3 | Identification of FCR classes

Using LCGA for the total sample (N = 617), a two-class
model was identified as most appropriate (Table 2). A
four-class model was not optimal based on all fit indices
except for the BLRT test, and one group with n < 31 (5%
of the total sample size). In the two-class model, com-
pared with the three-class model, the entropy and poste-
rior probabilities were better but the BIC was higher. In
the three-class model, a subgroup was identified includ-
ing 30 patients with a relatively high intercept and steep
positive slope. Although this group could reflect a clini-
cally relevant subgroup of patients with high increasing
FCR levels, the small size and wide confidence intervals
of slope and intercept, together with other fit indices
favored a two-class model.

The two subgroups differed in the baseline values
(intercepts) of CWS-6 scores (Figure 1). One subgroup
consisted of 125 participants and was defined as
“high stable,” as participants reported high baseline
CWS-6 scores (intercept 13.5 [95% CI 12.7, 14.3]) with
a slope of 0.38 (�0.30, 1.07). The other subgroup con-
sisted of 492 participants and was defined as “low
declining,” as they reported low baseline CWS-6
scores (intercept 9.2 [95% CI 8.8, 9.5]) with a slope of
�0.48 (�0.64, �0.33).
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FIGURE 1 Trajectories of fear of cancer recurrence
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TABLE 3 Analysis of Variance (ANOVA) and chi-square test results for possible associated factors of fear of cancer recurrence trajectory

membership (N = 617)

Factor
High Stable Low Declining
N = 125 N = 492
Mean (SD) Mean (SD) F p

Demographic

Age 59.9 (9.7) 64.42 (9.1) 23.97 < 0.001

Psychological

Summary positive adjustment1 49.8 (5.7) 50.2 (6.0) 0.41 0.52

Summary negative adjustment2 36.2 (6.4) 30.9 (6.1) 67.89 < 0.001

Active coping3 18.3 (3.9) 18.7 (3.7) 1.23 0.27

Palliative coping4 18.5 (3.6) 17.0 (3.5) 17.3 < 0.001

Avoiding5 15.8 (3.5) 15.1 (3.2) 4.04 0.05

Seeking social support6 13.6 (3.6) 12.7 (3.0) 7.71 < 0.01

Passive coping7 12.0 (3.1) 9.8 (2.4) 72.37 < 0.001

Expressing emotions8 5.2 (1.5) 4.7 (1.4) 9.99 < 0.01

Reassuring thoughts9 12.8 (2.5) 12.0 (2.5) 10.17 < 0.01

Self-efficacy (GSE)10 31.4 (5.2) 33.0 (4.8) 10.42 0.001

No. of patients (%) No. of patients (%) Chi square p

Demographic

Sex 3.85 0.05

Men 84 (67) 373 (76)

Women 41 (33) 119 (24)

Medical

Cancer sitea 2.84 0.42

Oral cavity 34 (29) 140 (29)

Oropharynx 43 (37) 173 (36)

Hypopharynx 11 (10) 28 (6)

Larynx 28 (24) 141 (29)

Clinical disease stageb 5.08 0.17

I 21 (17) 128 (26)

II 27 (22) 85 (17)

III 23 (18) 78 (16)

IV 54 (43) 200 (41)

HPV status11 0.66 0.42

Positive 20 (54) 92 (61)

Negative 17 (46) 58 (39)

Comorbidity12 0.62 0.1

None 39 (32) 145 (31)

Mild 36 (30) 187 (40)

Moderate 33 (27) 88 (19)

Severe 14 (12) 47 (10)

Note: Due to missing data: 1n = 567, 2n = 568, 3n = 595, 4n = 596, 5n = 595, 6n = 596, 7n = 596, 8n = 589, 9n = 595, 10n = 560, 11n = 187, 12n = 589.

Abbreviation: HPV, human papillomavirus.
aNineteen patients with unknown primary not included (n = 598).
bOne patient with cTNM Stage 0 not included (n = 616).
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3.4 | Baseline factors associated with
FCR trajectories

Comparisons of participant baseline characteristics
between the two FCR trajectories are shown in Table 3.
Younger persons (F = 23.97, p < 0.001) and females (chi-
square = 3.85, p = 0.05) were more likely to be in the “high
stable” group. From the psychological factors, higher nega-
tive adjustment (F = 67.89, p < 0.001), more use of palliative
coping (F = 17.30, p < 0.001), avoiding (F = 4.04, p = 0.05),
seeking social support (F = 7.71, p < 0.01), passive coping
(F = 72.37, p < 0.001), expressing emotions (F = 9.99,
p < 0.01), and reassuring thoughts (F = 10.17, p < 0.01) and
lower self-efficacy (F = 10.42, p = 0.001) were significantly
associated with high stable FCR.

These factors were entered simultaneously in two
binary logistic regression analyses with the low declin-
ing trajectory as reference group. There were no indica-
tions of multicollinearity. However, multiple factors
were low or moderately correlated, indicating possible
interdependence. The first model (Table 4) with age,
sex, negative adjustment (MAC), and self-efficacy was
statistically significant (chi-square = 94.53, df = 4,
p < 0.001, Cox & Snell R2 = 0.158, Nagelkerke = 0.248).
Younger patients (OR = 0.93) and patients with more
negative adjustment to cancer (OR = 1.17) were more
likely to belong to the high stable than the low declin-
ing trajectory. The second model (Table 5) with age,
sex, coping (UCL), and self-efficacy was statistically
significant (chi-square = 89.48, df = 9, p < 0.001,
Cox & Snell R2 = 0.151, Nagelkerke = 0.236). Younger
patients (OR = 0.95), patients who used more passive
coping (OR = 1.34) and reassuring thoughts
(OR = 1.16), and patients with lower self-efficacy
(OR = 0.94) were more likely to belong to the high sta-
ble than the low declining trajectory. Contrary to the

univariate tests, patients with lower rather than higher
avoidance were more likely to belong to the high stable
trajectory (OR = 0.88).

4 | DISCUSSION

This study examined the course of FCR from diagnosis to
6 months post-treatment in newly diagnosed HNC
patients. At baseline, 30.8% of participants scored above
the cut-off threshold for high FCR, and 24.3% and 20.2%
at 3 and 6 months post-treatment, respectively. On group
level, CWS-6 scores declined significantly between diag-
nosis and 3 months post-treatment and remained stable
until 6 months post-treatment. Two FCR subgroups were
identified: “high stable” (20%) and “low declining” (80%).
Patients with high stable FCR were younger, reported
higher negative adjustment, passive coping and reassuring
thoughts, less avoidant coping and lower self-efficacy com-
pared to the low declining group.

The proportion of patients scoring above the cut-off
for high FCR in our study is lower than reported in an
earlier analysis of the NET-QUBIC data (52.8%), and
compared to previous studies in HNC (31%–83%).7–12

Comparison of these percentages are limited by the vari-
ety of instruments and cut-off scores used across studies.
We used a conservatively chosen and validated cut-off
score, which was shown to be an accurate estimation of
high FCR in HNC patients,46 while we in our previous
study and others have used lower thresholds.

TABLE 4 Binary logistic regression analysis results for possible

associated factors of fear of cancer recurrence trajectory

membership: age, sex, coping (MAC) and self-efficacy (n = 551)

Factor B Wald Exp (B) (95% CI)

Constant �1.51 1.14 0.22

Age �0.07 29.90** 0.93 (0.91, 0.96)

Sex 0.15 0.33 1.16 (0.70, 1.93)

Negative adjustment 0.15 45.42*** 1.17 (1.11, 1.22)

Self-efficacy �0.02 0.77 0.98 (0.93, 1.03)

*p < 0.05, **p < 0.01, ***p < 0.001.

TABLE 5 Binary logistic regression analysis results for

associated factors of fear of cancer recurrence trajectory

membership: age, sex, coping (UCL) and self-efficacy (n = 548)

Factor B Wald Exp (B) (95% CI)

Constant 0.21 0.02 1.23

Age �0.50 16.21*** 0.95 (0.93, 0.97)

Sex 0.03 0.02 1.04 (0.61, 1.75)

Palliative coping 0.05 1.14 1.05 (0.96, 1.14)

Avoiding �0.13 8.78** 0.88 (0.80, 0.96)

Seeking social support �0.01 0.12 0.99 (0.91, 1.07)

Passive coping 0.29 32.08*** 1.34 (1.21, 1.49)

Expressing emotions 0.00 0.00 1.00 (0.84, 1.19)

Reassuring thoughts 0.15 6.69* 1.16 (1.04, 1.30)

Self-efficacy �0.06 6.06* 0.94 (0.89, 0.99)

*p < 0.05, **p < 0.01, ***p < 0.001.
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Declining FCR scores on group level after diagnosis
have been reported in other populations13 and could
reflect uncertainty and distress during the diagnostic and
treatment period that partly decrease afterwards. How-
ever, both the effect size (η2 = 0.029) and the difference
in mean CWS-6 scores between diagnosis and 3 months
post-treatment (0.56) in our study were relatively small,
suggesting that the decline has limited clinical relevance.
This is in line with a previous longitudinal study in HNC
that did not find significant changes in FCR between
pre-treatment and 6–8 months post-treatment8 and other
longitudinal studies in which FCR was stable.7,9,10 With
LCGA, we found a subgroup with high FCR, similar to
what has been reported in trajectory studies in patients
with breast cancer. One study found a low (75%) and
high FCR (25%) group,23 and two other studies reported a
moderate FCR group (47% and 40%) in addition to a low
(40% and 38%) and high FCR group (13% and 22%).22,55

Overall, these findings suggest that while most patients
have low or moderate FCR, there is a distinct group of
patients with persistent high FCR up to 6 months after
treatment for whom psychological treatment may be
indicated.

Consistent with previous studies, younger patients
were more likely to report persistent high FCR.9,13,16,24

They may experience the diagnosis as more unexpected16

and experience more consequences for important life
domains including career and having children.13 FCR tra-
jectory was not predicted by any medical variables which
seem a robust finding across studies.8,9,13,16,24 Clinicians
should be aware that FCR can be present regardless of
disease severity and is rather related to patient-related
characteristics.

Little is known about coping strategies that might
contribute to high FCR. In our study, high FCR was asso-
ciated with coping strategies directed towards the fear
rather than disengagement. High FCR was associated
with negative adjustment to cancer, which is character-
ized by negative feelings (e.g., helplessness, anxiety,
denial), and to less avoidance coping. Previous cross-
sectional and longitudinal studies, however, have
reported that more avoidance coping was associated with
high FCR, or found no significant association between
avoidant coping and FCR.29–34,56 These different findings
may be due to variation in the follow-up time between
studies. Higher FCR in our study was also related to
greater use of reassuring thoughts (e.g., “worse things
could happen”). Reassuring thoughts in this patient
group might be characterized by repetitive thoughts
rather than adaptive reappraisal of the situation.33 Con-
sistent with previous studies, higher FCR was also related
to passive coping, involving rumination, preoccupation
with the situation and inability to act.57 Indeed, a recent

qualitative study describes that patients with high FCR
may use the same coping strategies as those with low
FCR, but in a manner that is more time-consuming or
even obsessive.58 However, more in-depth knowledge is
necessary to clarify the underlying mechanisms.

The relation between FCR and self-efficacy was
inconclusive. In a similar study, patients with breast can-
cer with high FCR had lower self-efficacy than those in
the low FCR trajectory,23 while another longitudinal
study showed no association.38 Thus, further research is
needed to clarify whether and how self-efficacy may play
a role in FCR.

Our results might have implications for the ongoing
international debate on the definition and measurement
of “clinical FCR.” In a recent Delphi study,18 clinical FCR
was characterized by high levels of preoccupation and
worry that are persistent and hypervigilance to bodily
symptoms. The existence of a distinct group with persis-
tent high levels of FCR, as we found in our study, supports
this definition, although it is important to realize that our
results are limited to the first 6 months after treatment.
The high and persistent FCR group also implicates the
necessity of measuring FCR on multiple occasions before
offering evidence-based clinical interventions for FCR, as
has been suggested in a recent study in patients with
breast cancer.22 There is no consensus regarding coping
strategies as a criterium for clinical FCR,1,18 but our results
suggest that dysfunctional coping might be characteristic
of persisting high FCR, warranting further exploration.

Strengths of this study were a relatively large homoge-
neous multicenter sample of HNC patients followed imme-
diately after diagnosis to 6 months post-treatment, and the
use of a statistical (bottom-up) approach to identify sub-
groups of patients, enhancing the validity of the identified
trajectories. The study also has some limitations that are
important to consider. First, the NET-QUBIC sample
shows differences with the total HNC population
(N = 9802) in the Netherlands Cancer Registry regarding
sex (fewer females), age (on average 3 years younger),
tumor site (less oral cavity and oropharynx cancer), and
treatment modality.43 In our sample, CWS-6 responders
differed from non-responders regarding tumor stage,
HPV status and comorbidity and completers differed from
non-completers regarding HPV status and comorbidity,
suggesting selection bias limiting generalizability. Second,
the proportion of patients scoring above the cut-off thresh-
old for high FCR in this study was based on the CWS-6
that has been validated against an established FCR ques-
tionnaire but not against a golden standard interview
for FCR and therefore need to be interpreted carefully.
Third, the length of follow-up is limited to 6 months post-
treatment, and follow-up moments are relatively close to
each other. As a consequence, we were not able to assess
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whether the identified trajectories persist on the longer
term. Therefore, we plan to replicate these analyses with
longer follow-up data, which will become available from
the NET-QUBIC study. Fourth, data for the time between
the baseline measurement and end of treatment, which is
variable across patients, were not available for the NET-
QUBIC cohort. We did report treatment type, which largely
determines treatment duration. Finally, although the cur-
rent study has a focus on associated psychological variables
coping and self-efficacy, other patient-related factors have
been associated with FCR both theoretically and empiri-
cally. Therefore, the unique role of coping and self-efficacy
must be interpreted with caution and future studies are
warranted to test models with multiple factors over time in
relation to FCR.

5 | CONCLUSION

In a relatively large sample of patients with newly diag-
nosed HNC, the majority of patients had low declining
FCR, but one in five patients experienced persistent high
FCR from diagnosis up to 6 months post-treatment.
Younger age and coping strategies directed at the fear
seemed important factors associated with high stable
FCR. FCR interventions addressing these factors might
be indicated for patients with high stable FCR.59
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