
ORIGINAL RESEARCH

Fear of cancer recurrence among young adult cancer
survivors—exploring long-term contributing factors in a large,
population-based cohort

Kathrine F. Vandraas1 & Kristin V. Reinertsen1
& Cecilie E. Kiserud1

& Hanne C. Lie1,2

Received: 27 April 2020 /Accepted: 18 September 2020
# The Author(s) 2020

Abstract
Purpose Fear of cancer recurrence (FCR) may be debilitating, yet knowledge of FCR among the growing population of long-
term young adult cancer survivors (YACS) is scarce. We explored risk of FCR and associated factors in a nation-wide,
population-based cohort of YACS.
Methods All 5-year survivors diagnosed at the ages of 19–39 years with breast cancer (BC), malignant melanoma (MM),
colorectal cancer (CRC), leukemia (LEU), or non-Hodgkin lymphoma (NHL) between 1985 and 2009 in Norwaywere identified
by the Cancer Registry of Norway and completed the cross-sectional comprehensive NOR-CAYACS health survey. Univariate
and multivariate linear regression modeling was performed.
Results In total, 936 survivors were included, with an average of 16 years since diagnoses. BC was the most prevalent cancer
form (38.4%), followed by MM (24.7%), NHL (15.6%), CRC (11.8%), and LEU (9.6%). Survivors worried most about getting
another cancer (74%), and (20%) reported quite a bit or a lot of FCR. BC and MM survivors had the highest FCR scores. Post-
traumatic stress symptoms (PTSS) had the strongest association with FCR (Std B 0.21, p < 0.01), above demographic and clinical
variables.
Conclusions FCR is prevalent even among long-term YACS, including survivors of MM with favorable prognoses.
Implications for Cancer Survivors Attention to ongoing risks of PTSS and FCR in this growing survivor population is warranted
to optimize future survivorship care.
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Background

Due to advances in diagnostics and treatment, more than 80%
of young adult (YA) patients diagnosed with cancer will be-
come long-term survivors [1]. Research on the YA cancer
group is only recently gaining momentum but suggests that
survivors have a high risk of late effects [2] negatively affect-
ing their quality of life [3], and reduced life expectancy,

compared with healthy controls [4]. Among adult cancer sur-
vivors, fear of cancer recurrence (FCR), defined as the fear,
worry, or concern relating to the possibility that cancer will
come back or progress [5], is increasingly recognized as one
of the most prevalent and stressful symptoms [6]. The only
systematic review on FCR among adolescent and young adult
(AYA) cancer survivors reported highly varying prevalence
estimates ranging from 31 to 82.5% [7]. In this population,
FCR was associated with increased risk of impaired physical
and psychological functioning, and reduced over-all quality of
life. These findings, combined with high rates of reported
unmet supportive and psychological follow-up needs in the
same population [8], warrant further investigation of FCR and
contributing factors to optimize long-term outcomes for sur-
vivors of YA cancers [8, 9].

Young adulthood, defined as the age period from 19 to
39 years [10], is a critical transitional phase where attainment
of life-milestones, such as completion of education and
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forming of a career, relationships, and a family, is in focus
[11]. A cancer diagnosis may derail this developmental trajec-
tory. Being confronted with a potentially deadly disease at a
young age and subsequently surviving it may result in post-
traumatic stress symptoms (PTSS) which include subclinical
levels of symptoms of post-traumatic stress disorder (PTSD),
characterized by intrusive thoughts and avoidant behavior
[12]. In younger age groups, PTSS has predominately been
demonstrated in studies of adult survivors of childhood cancer
[13]. Knowledge of PTSS among YA cancer survivors is lim-
ited, but prevalence rates of 39–50% have been reported in
early phases of survivorship (< 24 months post-diagnosis)
[14]. Interestingly, the prevalence was stable at 12 months,
and diagnoses with a high curation rate (90–100%) were pos-
itively associated with PTSS [15], suggesting that PTSS may
persist over time, and develop irrespective of prognosis.

FCR at a low level is expected and reasonable given the
severity of a cancer diagnosis, and may be beneficial for keeping
survivors alert and aware of potential signs of relapse [16]. As
recently as January 2020, consensus was reached for what con-
stitutes clinically significant FCR, and includes the following key
characteristics: high levels of preoccupation with and hypervigi-
lance to bodily sensations or physical symptoms for signs of
recurrence, and persistent worry, fear, and anxiety related to can-
cer recurrence [17]. In addition to hypervigilance to bodily symp-
toms, FCR at high levels may result in other dysfunctional be-
havioral patterns, including avoidance of specific situations and
excessive self-checking behavior, which overlap with typical
symptoms of PTSS [18]. Several studies have reported associa-
tions between PTSS and FCR, across different cancer diagnoses
and disease severities [19, 20], but such knowledge is lacking in
younger age groups. In the abovementioned review by Yang
et al., none of the included 19 studies specifically addressed
relationships between PTSS and FCR. However, the authors
concluded that FCR risk seemed more dependent upon subjec-
tive psychological distress than clinical and demographical fac-
tors [7]. In a study by Skaali et al., 31% of long-term testicular
cancer survivors reported quite a bit or very much FCR 11 years
post-diagnosis, a finding which was clearly associated with the
level of traumatic cancer-related symptoms [21].

Among adult cancer survivors, the presence of physical late
effects has been reported to increase FCR risk [6]. The same
association has been reported among childhood cancer survi-
vors suffering from pain and fatigue [22]. Symptoms such as
these may result in FCR through different pathways, being
misinterpreted as potential signs of relapse and/or serving as
constant reminders of their cancer diagnosis, interrupting
emotional well-being [23].

In sum, YAs are increasingly recognized as a unique pa-
tient group in regard to cancer survivorship, with age-specific
challenges and follow-up needs [11]. There are substantial
knowledge gaps concerning the long-term prevalence of
FCR and associated factors in this age group and within

specific diagnostic groups. In order to optimize cancer care
and develop age-sensitive interventions, we need to know
which patients are at risk of developing FCR. The aim of this
study was to explore the risk of FCR and associated factors in
a population-based sample of long-term YA cancer survivors.

Methods

This is a sub-study of the NOR-CAYACS study [24], a cross-
sectional, population-based questionnaire study including all
5-year survivors of childhood, adolescent, and selected diag-
nostic groups of young adult cancers in Norway identified
through the Norwegian Cancer Registry (CRN). The NOR-
CAYACS study consists of 3558 young adults diagnosed at
the ages of 19 to 39 years, with breast cancer (BC) (stage ≤
III), colon-rectal cancer (CRC), non-Hodgkin lymphoma
(NHL), leukemia (LEU), or malignant melanoma (MM) be-
tween 1985 and 2009. Other relevant diagnoses were not in-
cluded due to participation in concurrent research projects at
our unit. Patients were included during September 2015–
January 2016. Eligible participants were mailed an informed
consent form and a questionnaire consisting of 302 items. One
reminder was sent. In the present study, we included survivors
of one cancer diagnosis only, without distant metastasis or
cancer recurrence at the time of survey, not currently receiving
active cancer treatment. Survivors were only included if they
responded to the fear of recurrence measure and provided
treatment information in the questionnaire.

The NOR-CAYACS study was approved by the Regional
Committee for Medical Research Ethics (2015/232), the
Norwegian Data Protection Authority (15/00395-2/CGN),
the CRN, and the Data Protection Officer at Oslo University
Hospital. All participants granted us with written consent up-
on inclusion.

FCR was assessed using the three items specifically
targeting cancer worry in the Assessment of Survivor
Concern (ASC) instrument [25], asking participants to rate
to what extent they worry about future medical tests, cancer
recurrence, and a new cancer diagnosis. Response alternatives
ranged from 1 to 4, where 1 refers to not at all, 2 a little, 3 quite
a bit, and 4 a lot, and where “worry”was defined as scores ≥ 2
on that item. Furthermore, responses on the three items were
summed (range 3–12) with higher scores representing higher
levels of FCR. Cronbach’s alpha for the FCR measure was
0.82. For the multivariate analyses, FCR was used as a con-
tinuous variable.

Information on gender, cancer type, age at diagnosis, and
age at survey was obtained from the CRN, which is based on
mandatory reporting and near-to-complete for the entire pop-
ulation [26]. All other information was self-reported. Missing
data on individual items of the validated questionnaires were
handled as recommended for the respective questionnaires.
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Survivors with incomplete responses or missing items, and
where substitution or imputations were not an option, were
excluded.

Educational status was dichotomized into higher education
or not (> 13 or ≤ 13 years). Two questions regarding living
arrangements were dichotomized as living alone or not, and
with or without children. Co-morbid somatic conditions were
assessed through an adapted version of Charlson co-morbidity
index [27] using 13 questions on chronic diseases in major
organ systems (coronary, pulmonary, gastrointestinal, kidney,
neurological, rheumatic, and musculoskeletal disorders).
Affirmative responses were categorized into three: no co-mor-
bidity, 1–2, or > 2 conditions.

Information concerning cancer treatment was categorized
in four groups according to treatment intensity: (1) limited
surgery (including survivors of MM), (2) surgery and/or ra-
diotherapy, (3) systemic treatment alone (chemotherapy, en-
docrine treatment, antibody treatment, and/or high dose che-
motherapy with stem cell support/bone marrow transplanta-
tion), and (4) systemic treatment with surgery and/or radio-
therapy [28]. Presence of pain was assessed using one item of
the 12-item Short Form Survey (SF-12) [29], asking partici-
pants whether pain had interfered with their work-ability dur-
ing the last 4 weeks. Responses were dichotomized into yes
(quite a bit/extremely) or no (not at all/a little bit/moderately).
Sleep was assessed using three items from the Nord-
Trøndelag Health Study (TheHUNT study) asking responders
how often during the last 3 months they had experienced (1)
difficulties falling asleep at night, (2) waking up repeatedly
during the night, and (3) waking up too early without being
able to go back to sleep [30]. Trouble sleeping was defined as
positive responses (sometimes/many times per week) on one
or more items.

Self-reported late effects included a list of 17 of the most
prevalent late effects after cancer, among them coronary dis-
ease, infertility, sexual dysfunction, and cognitive deficits, on
which a sum score was calculated ranging from 0 to 17.
Fatigue was assessed using the Chalder’s Fatigue
Questionnaire (FQ) [31], an 11-item instrument with total
scores ranging from 0 to 33. Cronbach’s alpha for the inter-
item correlation of the FQ was 0.92.

Anxiety was assessed using the anxiety subscale of the
Hospital Anxiety and Depression Scale (HADS-A) and de-
pression with the Patient Health Questionnaire-9 (PHQ-9)
[32, 33]. The HADS-A includes seven items with four re-
sponse alternatives, from 0 (not at all) to 3 (most of the time),
with a range from 0 to 21. Cronbach’s alpha for HADS-Awas
0.82. The PHQ-9 corresponds to the nine DSM-IV diagnostic
criteria for depressive disorders and measures their severity
over the past 2 weeks rated on a numeric four-point scale from
0 (not at all) to 3 (nearly every day). The sum score ranges
from 0 to 27, with a higher score indicating higher symptom
severity. Cronbach’s alpha for the PHQ-9 was 0.87.

The Impact of Event Scale-6 (IES-6) is a brief instrument
used to measure PTSS. Six items describe symptoms of intru-
sion, avoidance, and hyperarousal during the last 7 days,
scored from 0 to 4 according to symptom intensity (from not
at all to extremely) [34]. Cronbach’s alpha for IES was 0.87.

Descriptive statistics were provided for the total sample
and categorized according to diagnostic group. Group com-
parisons were performed using ANOVA. Univariate linear
regression analyses were performed with FCR as dependent
variable. Variables that were associated with FCR at a signif-
icance level set at p value ≤ 0.1 or stronger were then incor-
porated in an hierarchical, multivariate, linear model
consis t ing of the fol lowing six blocks: block 1
(sociodemographic variables): gender, age at diagnosis, living
with children or not; block 2 (clinical variables): time since
diagnosis, diagnostic group, and treatment; block 3 (health
variables): trouble sleeping, fatigue, and pain; block 4 (late
effects): self-reported late effects; block 5 (psychological dis-
tress): anxiety; and block 6: PTSS. In block 2, MM was used
as reference category for diagnostic group, and limited treat-
ment as reference group for treatment category. In block 5,
depression was not included due to the risk of inter-
collinearity with anxiety. All analyses were performed using
IBM SPSS statistics version 21.0 (SPSS, Chicago, IL).

Results

Of the 3558 survivors, 1488 (42%) consented and completed
the questionnaire. For this sub-study, 936 survivors met the
inclusion criteria.

The survivors were primarily female (72.9%), with higher
education (58.4%) and cohabitating (82.2%) at the time of
survey. Almost half of the sample lived with children
(47.6%). Close to 16 years (15.9 years, SD 6.6 years) had
passed since their cancer diagnosis. At diagnosis, survivors
of LEU were the youngest (28.8 years), while survivors of
BCwere the oldest (35.2 years). BCwas the largest diagnostic
group in the sample (38.4%). Close to all survivors of MM
had been treated with limited surgery only (93.5%), but the
majority of the total sample had received systemic therapy
with surgery and/or radiotherapy (54.1%). Late effects were
frequent (59.7%), but prevalence rates differed across the di-
agnostic groups from 14.7% among MM survivors to 80.5%
among BC survivors. BC survivors also reported the highest
levels of fatigue and depression symptom severity compared
with other diagnostic groups. Survivors of MM reported the
least amount of somatic co-morbidity (53.6%), pain (7.8%),
late effects (14.7%), anxiety, fatigue, depression, and PTSS.
Survivors of BC and NHL had the highest PTSS scores
(Table 1).

In the total sample, survivors worried most about getting
another cancer (74%), followed by disease recurrence (69%),
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and then about future diagnostic tests (51%). Twenty percent
reported quite a bit or a lot of worry concerning cancer recur-
rence and getting another cancer. The mean FCR score for the
sample in total was 5.6, of whom survivors of BC had the
highest (5.9), survivors of MM the second highest (5.6), and
survivors of LEU the lowest (4.8) FCR score (Table 2).

Variables significantly associated with higher FCR score in
the univariate linear regression models were being female,
living with children, younger age at time of survey, and
shorter time since diagnosis (Table 3). Undergoing local treat-
ment (surgery and/or radiotherapy alone) was associated with
lower risk of FCR compared with limited surgery (primarily
MM survivors). Survivors of BC had increased risk of FCR

compared with survivors of MM. More self-reported late ef-
fects and increased severity of fatigue, pain, trouble sleeping
and depression, anxiety, and PTSS were all significantly as-
sociated with higher FCR, with the strongest associations ob-
served for anxiety and PTSS (Table 3).

In the first block of sociodemographic variables, being fe-
male, living with children, and younger age at survey were
significantly associated with higher FCR and accounted for
3% (R2

adj 0.03, p < 0.01) of the variance in FCR scores. In
block 2, none of the clinical variables included were signifi-
cantly associated with FCR when adjusting for the effect of
sociodemographic variables, explaining only an additional
2% (R2

adj 0.05, p < 0.01) of the variance in FCR scores. In

Table 1 Demographic characteristics of the sample in total and according to diagnostic group

N (%) MM1 (%) BC2 (%) CRC3 (%) NHL4 (%) LEU5 (%)

Total 936 (100) 231 (24.7) 359 (38.4) 110 (11.8) 146 (15.6) 90 (9.6)

Gender

Female 682 (72.9) 163 (70.6) 359 (100) 55 (50) 66 (45.2) 39 (43.3)

Male 254 (27.1) 68 (29.4) 0 (0) 55 (50) 80 (54.8) 51 (56.7)

Education > 13 years 547 (58.4) 146 (63.2) 204 (56.8) 70 (63.6) 82 (56.2) 45 (50)

Not living alone 820 (82.2) 206 (89.2) 316 (88) 93 (84.5) 131 (84.5) 74 (82.2)

Living with children 446 (47.6) 119 (51.5) 170 (47.4) 44 (40) 68 (46.6) 45 (50)

Clinical variables

Treatment modality

Limited surgery6 216 (23.1) 216 (93.5) 0 (0) 0 (0) 0 (0) 0 (0)

Local treatment: surgery and/or RT7 106 (11.3) 0 (0) 30 (8.4) 69 (62.7) 7 (4.8) 0 (0)

Systemic treatment alone 108 (11.5) 9 (3.9) 2 (0.6) 2 (1.8) 36 (24.7) 59 (65.6)

Systemic treatments + surgery and/or RT 506 (54.1) 6 (2.6) 327 (91.1) 39 (35.5) 103 (70.5) 31 (34.4)

Somatic co-morbidity

1–2 co-morbid somatic conditions 482 (51.5) 482 (50.2) 185 (51.5) 61 (55.5) 74 (50.7) 46 (51.1)

> 2 co-morbid somatic conditions 179 (19.1) 31 (13.4) 67 (18.7) 21 (19.1) 41 (28.1) 19 (21.1)

Pain interfering with normal work 93 (9.9) 18 (7.8) 39 (10.9) 11 (10.0) 16 (11.0) 9 (10.0)

Trouble sleeping 429 (45.8) 87 (37.7) 193 (53.8) 54 (49.1) 67 (45.9) 28 (31.1)

Late effects 559 (59.7) 34 (14.7) 289 (80.5) 56 (50.9) 112 (76.7) 68 (75.6)

Age at survey, mean (SD)6 49.1 (7.8) 49.4 (7.9) 49.8 (6.9) 49.1(9.4) 48.3 (8.2) 46.4(7.7)

Age at diagnosis, mean (SD) 32.6 (5.5) 31.2 (5.8) 35.2 (3.6) 33.5 (33.5) 30.3 (5.7) 28.8 (6)

Time since diagnosis, mean (SD) 15.9 (6.6) 17.7 (6.6) 14.0 (5.9) 15.1 (7.4) 17.4 (6.8) 16.9 (5.9)

HADS-A, mean (SD) 4.6 (3.7) 4.0 (3.3) 4.9 (3.8) 4.2 (3.4) 5.0 (16.4) 4.6 (3.7)

Fatigue, mean (SD) 12.9 (4.9) 12.1 (4.2) 13.5 (4.9) 13.0 (5.7) 13.1 (4.8) 12.4 (5.3)

PHQ, mean (SD) 5.1 (4.7) 3.8 (4) 5.8 (4.8) 5.1 (4.5) 5.5 (4.6) 5.0 (5.3)

PTSS, mean (SD) 11.8 (5.2) 10.0 (4.2) 12.7 (5.3) 11.7 (5.4) 12.7 (5.4) 11.6 (5.1)

1Malignant melanoma
2Breast cancer
3 Colorectal cancer
4 Non-hodgkin lymphoma
5 Leukemia
6 Standard deviation; MM survivors
7 Radiation therapy
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block 3, entering health variables explained an additional 7%
(R2

adj 0.12, p < 0.01) of the variance; living with children,
trouble sleeping, and fatigue remained significantly associated
with higher FCR. In block 4, entering late effects explained an
additional 1% (R2

adj 0.13, p < 0.01) of the variance in FCR
scores; living with children, trouble sleeping, late effects, and
fatigue remained significantly associated with FCR. In block
5, entering anxiety resulted in a 12% (R2

adj 0.25, p < 0.01)
additional explained variance in FCR and anxiety, late effects,
living with children, and a previous BC diagnosis remained
positively associated with FCR. In this block, BC was also
associated with increased risk of FCR compared with MM
(Std B 0.22, p: 0.04). In the final block entering PTSS, an
additional 18% (R2 adj.0.43, p < 0.01) of the variance in the
FCR score was explained, which was above all other variables
in the model. PTSS was by far the strongest predictor of high
FCR scores (Std B 0.21, p < 0.01), followed by being

diagnosed with BC and CRC when compared with MM (Std
B 0.31, p < 0.01 and std. B 0.55, p: 0.01, respectively), higher
levels of anxiety (Std B 0.14, p < 0.01), and living with chil-
dren (Std B 0.07, p: 0.01) (Table 4).

Discussion

This study demonstrates that FCR is frequent even decades
beyond treatment completion in a large population-based sam-
ple of young adult cancer survivors, representing a range of
different cancer diagnoses, and also among survivors of can-
cers associated with a favorable prognosis, such as MM.
Between 69 and 75% reported some degree of FCR and ap-
proximately 20% reported quite a bit or a lot of worry
concerning disease recurrence or getting another cancer in this
large population of long-term survivors. Previous studies on

Table 2 Fear of cancer recurrence (FCR) in the total sample, according to diagnostic group and cancer worry item in the Assessment of Survivorship
Concern (ASC) Scale, and as a summed score, in total and according to diagnostic group

ASC item N (%) MM1 (%) BC2 (%) CRC3 (%) NHL4 (%) LEU5 (%)

1. I worry about future diagnostic tests

Not at all 456 (48.9) 121 (52.8) 146 (40.8) 66 (60) 68 (46.6) 55 (61.1)

A little 391 (41.9) 98 (42.8) 170 (47.5) 34 (30.9) 60 (41.1) 29 (32.2)

Quite a bit 66 (7.1) 7 (3.1) 30 (8.4) 9 (8.2) 15 (10.3) 5 (5.6)

A lot 20 (2.1) 3 (1.3) 12 (3.4) 1 (0.9) 3 (2.1) 1 (1.1)

Total6 933 229 358 110 146 90

2. I worry about getting another cancer

Not at all 243 (26) 47 (20.3) 87 (24.2) 39 (35.5) 36 (24.7) 34 (37.8)

A little 504 (53.8) 135 (58.4) 188 (52.4) 53 (48.2) 88 (60.3) 40 (44.4)

Quite a bit 148 (15.8) 38 (16.5) 67 (18.7) 12 (10.9) 20 (13.7) 11 (12.2)

A lot 41 (4.4) 11 (4.8) 17 (4.7) 6 (5.5) 2 (1.4) 5 (5.6)

Total 936 231 359 110 146 90

3. I worry about recurrence

Not at all 288 (30.8) 56 (24.2) 76 (21.2) 42 (38.2) 56 (38.6) 58 (64.4)

A little 464 (49.6) 133 (57.6) 195 (54.3) 48 (43.6) 65 (44.8) 23 (25.6)

Quite a bit 135 (14.4) 32 (13.9) 65 (18.1) 11 (10) 21 (14.5) 6 (6.7)

A lot 48 (5.1) 10 (4.3) 23 (6.4) 9 (8.2) 3 (2.1) 3 (3.3)

Total7 935 231 359 110 145 90

FCR sum score, mean, (SD)8, (95% CI)9 5.55 (1.96)
(5.42; 5.67)

5.56 (1.85)
(5.32; 5.8)

5.87 (2.02)
(5.66; 6.08)

5.25 (2.04)
(4.86; 5.63)

5.39 (1.82)
(5.09; 5.69)

4.81 (1.88)
(4.42; 5.2)

1Malignant melanoma
2Breast cancer
3 Colorectal cancer
4 Non-hodgkin lymphoma
5 Leukemia
6 3 missing values for this item
7 1 missing value for this item
8 Standard deviation
9 Confidence interval
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FCR among AYA cancer survivors, which typically have
shorter observation times, report prevalence estimates in the
range of 31–85% [7, 11]. The heterogeneity of both samples
and FCR measures used makes comparison across studies
challenging. Our finding is however in keeping with the
abovementioned paper by Skaali et al. on FCR among long-
term testicular cancer survivors in Norway, a cohort of survi-
vors comparable with ours in regard to age at diagnosis and
follow-up time [21].

Living with children was the only sociodemographic vari-
able demonstrating a consistent increased risk of FCR. This
factor seems more important for FCR risk than age, educa-
tional level, and partner support in our sample. This has been
reported in previous single studies; Mehnert et al. explored
FCR among BC survivors, and reported a significant associa-
tion between FCR and having children [35], but the associa-
tion has not been consistent. In the review by Yang et al., two

studies explored the effect of having children on FCR risk and
reported a nil association [7]. Cancer is an existential threat,
not only for the patient but also for the family as a whole. It is
therefore reasonable to deduce that being aware that their can-
cer may impact their children emotionally, financially, and
practically may increase survivors’ FCR. Female gender was
associated with higher FCR in the univariate model. The
highest FCR levels were found among BC andMM survivors,
which were the diagnostic groups with the highest proportion
of females. The effect of gender was, however, attenuated
when entering clinical variables in the multivariable models
suggesting that other factors are important for understanding
FCR in long-term young adult cancer survivors.

Women with BC report the most cancer worry and highest
FCR score in this sample. This is concurrent with similar
findings among older cancer survivors. In fact, FCR has been
described as a crucial long-term, unmet supportive care need

Table 3 Univariate linear
regression analysis with FCR as
the dependent variable

Unstd. B (95% CI)1 Std β p value R2

Gender2 − 0.54 (− 0.82; − 0.26) − 0.12 0.00 0.02

Age at survey − 0.03 (− 0.04; − 0.01) − 0.11 0.00 0.01

Education. > 13 years 0.19 (− 0.07; 0.44) 0.05 0.16 0.00

Living alone − 0.23 (− 0.61; 0.16) − 0.04 0.24 0.00

Living with children 0.42 (0.17; 0.67) 0.11 0.00 0.01

Diagnostic group3 0.03

BC 0.39 (0.19; 0.6) 0.17 0.00

CRC 0.07 (− 0.13; 0.28) 0.03 0.48

NHL 0.15 (− 0.06; 0.36) 0.06 0.15

LEU − 0.14 (− 0.35; 0.06) − 0.05 0.18

Time since diagnosis − 0.04 (− 0.06; − 0.02) − 0.14 0.00 0.02

Age at first diagnosis 0 (− 0.02; 0.03) 0.01 0.87 0.00

Treatment4 0.01

Local treatment − 0.47 (− 0.93; − 0.02) − 0.08 0.04

Systemic treatment alone − 0.26 (− 0.71; 0.19) − 0.04 0.26

Systemic treatments +

surgery and/or RT

0.13 (− 0.18; 0.44) 0.03 0.41

Somatic co-morbidity 0.00

1–2 co-morbid somatic conditions 0.24 (− 0.05; 0.54) 0.06 0.10

> 2 co-morbid somatic conditions 0.12 (− 0.25; 0.49) 0.02 0.52

Pain interfering with normal work 0.99 (0.57; 1.4) 0.15 0.00 0.02

Trouble sleeping 0.7 (0.45; 0.95) 0.18 0.00 0.03

Late effects 0.65 (0.4; 0.9) 0.16 0.00 0.03

Anxiety 0.24 (0.21; 0.27) 0.45 0.00 0.20

Fatigue 0.11 (0.08; 0.13) 0.26 0.00 0.07

Depression 0.15 (0.12; 0.17) 0.35 0.00 0.13

PTSS 0.24 (0.22; 0.25) 0.62 0.00 0.38

1 Confidence interval
2 Ref.: female
3 Ref.: MM
4Ref.: limited surgery
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among adult BC survivors [36]. Young adults with BC have,
in general, more aggressive tumor characteristics compared
with patients > 40 years, including more advanced disease,
triple-negative, and HER-2 positive tumors [37], making BC
the leading cause of cancer-related death in this age group.
Young BC survivors are likely aware that their low age at
diagnosis is a negative prognostic factor. Furthermore, these
survivors reported a high degree of late effects, including pain,
which may serve as constant reminders of their cancer illness,
and also can be misinterpreted as signs of relapse.

Survivors of MM reported the second highest FCR scores
in this population, despite the majority having undergone min-
imal treatment, and are considered to have excellent long-term
prognosis. These survivors had the least amount of somatic
co-morbidities and psychological co-morbidity scores of the
sample. A high degree of FCR among MM survivors may be
due to patient awareness of the fact that metastatic MM has
dismal prognosis [38]. Furthermore, there is a high degree of
public focus on individual prevention of MM through self-
checking and self-awareness through population health cam-
paigns and in the mass media. As a result, survivors of MM
may feel especially at risk of recurrence compared with other
diagnostic groups not so frequently presented in mass media.
Also, patients treated for localized MM may not receive on-
cological or other follow-up care as many are treated by der-
matologists, surgeons, or general practitioners rather than on-
cologists. In a meta-analysis by Tauber et al., exploring the
effect of psychological interventions on FCR risk, the authors
concluded with a moderate but robust effect of cognitive be-
havioral therapies (CBT) on symptom intensity [39], which
could indicate a beneficial effect of oncological follow-up
care. The opposite may, however, also be the case. Among
BC survivors having mammograms, McGinty et al., reported
that FCR increased in intensity prior to the screening exam,
before declining again when the results came back negative
[40]. That FCR is present also among survivors with good
prognosis indicate that subjective perception of recurrence
risk is of importance. This is in line with the CBM of health
anxiety [41], which propose that regular checkups with an
oncologist, which is meant to provide reassurance, may in fact
increase cognitions about recurrence risk and subsequently
symptom intensity.

FCR was positively associated with anxiety and PTSS, and
the multivariate analyses clearly demonstrate that PTSS has
the strongest association with FCR. A cancer diagnosis is
stressful, and is sufficiently traumatic to induce PTSD, albeit
in a minority of patients [42]. Younger age has been reported
to be a risk factor for this to occur. PTSS, on the other hand,
seems much more prevalent also among young adults after
cancer, for instance in a study by McCarthy et al., where
PTSS was present in almost half of the examined population
(15–25 years) [14]. A study by Smith et al. concluded that
PTSS predicted FCR morbidity in adult patients with BC,

CRC, and MM [20]. In line with our findings, they found that
demographic and clinical characteristics have a weaker asso-
ciation to FCR compared with psychological variables. Skaali
et al. reported that increasing levels of traumatic cancer-
related stress symptoms was significantly associated with ris-
ing FCR [21].

It may be argued that FCR, anxiety, and PTSS are closely
related with overlapping symptomatology. The inter-
correlations between these measures were, however, only
modest, suggesting that they tap distinct underlying con-
structs. The Impact of Events Scale-6 (IES-6) is used to mea-
sure cancer-related PTSS and map out intrusive thoughts and
avoidance behavior during the last week, and is widely used to
assess the impact of cancer-specific distress. The Assessment
of Survivor Concern (ASC) Scale, used to identify FCR in our
study, is developed to identify cancer-related worries specifi-
cally. Both the IES-6 and the ASC are reported to have a high
degree of validity [25, 34]. In this study, PTSS was added to
the multivariable model after controlling for the effect of anx-
iety. Although adding PTSS to the model weakened the effect
of anxiety on FCR, it remained moderately associated with
FCR. This suggests that PTSS could potentially mediate the
effect of anxiety on FCR, although the cross-sectional nature
of our sample does not allow for such an investigation.

We expected that physical and psychological late effects
could serve as “cancer-cues” triggering FCR. Pain, trouble
sleeping, fatigue, or other late effects were significantly asso-
ciated with FCR in unadjusted analyses, and also in the mul-
tivariate model until adjustment for PTSS were made. This
may suggest that late effects impact FCR indirectly via
PTSS. To the best of our knowledge, a link between late
effects, PTSS and FCR has not been previously reported
among young adult cancer survivors across diagnostic groups,
but is in line with previous findings among survivors of child-
hood cancer [22], where pain and fatigue were associated with
higher risk of FCR.

The need for age-sensitive and comprehensive follow-up
care of cancer survivors will become increasingly important as
cancer survival rates continue to improve, resulting in a grow-
ing population of long-term survivors. As evidence of the
relative high prevalence of FCR, its distress and impact on
quality of life is gaining momentum, also in the AYA cancer
survivor population—and there are efficacious therapies
available; the clinical community should, in our view, put
forward a stronger focus on FCR in follow-up care, which
includes referral to psycho-oncological services when indicat-
ed. Whether all survivors should be screened for FCR, or if it
should be reserved for at-risk subsets of survivors, needs to be
further discussed. This is further dependent upon reaching a
consensus on how to best measure FCR. Such an agreement
will simplify future research focusing on finding FCR man-
agement strategies suitable for implementation in routine clin-
ical practices [43].
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Strengths and limitation

The current study is nation-wide and population-based,
representing a large unselected cohort of survivors identified
by the CRN, which is of high quality, based on mandatory
reporting and near-to-complete for the entire population [26].
This has enabled the inclusion of a high number of long-term
cancer survivors not otherwise engaged in follow-up care,
providing data with high internal and external validity.
Although the NOR-CAYACS study had a modest response
rate of 42%, there is little evidence to suggest a non-response
bias in the data [24]. We cannot, however, exclude the possi-
bility that such bias exists for the examined associations. The
most prevalent cancer diagnoses among AYA survivors were
included in this study with the exception of testicular and
cervical cancer. This was due to concurrent studies at the time
of study inclusion, resulting in a primarily female study pop-
ulation. Although we adjusted for the effect of gender in the
multivariate analyses, we cannot rule out the risk of potential
selection bias. The inclusion of male AYA cancer survivors
will be important in future cancer survivorship research pro-
jects. In general, the cross-sectional design does not allow for
causal inference. Therefore, we cannot know the causal rela-
tionships between anxiety, PTSS, and FCR, which should be
the subject for future longitudinal, prospective studies.

How to measure and capture clinically significant FCR has
been subject to considerable debate. A systematic review of
self-reported measures for FCR identified 20 different tools
[44]. This is a reflection of the heterogeneity of FCR defini-
tions that have been applied. The consensus definition of FCR
was introduced in 2016 [5], a year later than the design of the
NOR-CAYACS study. As a result, prevalence estimates of
FCR in previous research vary greatly, and pooled estimates
have a wide range, as demonstrated in the review by Yang
et al. [7]. The ASC is a brief instrument, where only three
items specifically target cancer worry, and it does not separate
between clinically significant versus lower levels of concern.
It is at the discretion of the clinician to decide appropriate
cutoff levels (written correspondence with the author). To
our knowledge, the ASC has not been validated specifically
in this age group, nor does it explore the potential impact of
the condition, and no data on stability or sensitivity of the
ASC are available [44]. The ASC has however reported ex-
cellent validity and internal consistency, and is, despite the
abovementioned limitations, recommended for assessing can-
cer survivor worry [25].

Conclusions

FCR is a frequent concern among survivors of young adult
cancers more than 15 years after diagnosis. The strongest pre-
dictor of FCRwas PTSS, above and beyond any demographic

or clinical variable. Survivors of BC and MM report higher
levels of FCR than LEU, CRC, and NHL. This is the first
study to report this late effect among young MM survivors.
The clinical implication may be substantial as this increasing
group of survivors is likely to have unmet supportive follow-
up needs. Clinical awareness of FCR, also when risk of cancer
recurrence is low, is warranted, not only from the oncological
community but also from other health professionals caring for
cancer survivors. It is imperative that the recently reached
consensus on what constitutes clinical FCR translate into fu-
ture research, and that a similar consensus is reached
concerning what instrument to use, in order to develop stan-
dardized clinical guidelines concerning the identification and
treatment of FCR.
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