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Background: Previous studies have indicated that younger age is consistently associated
with high levels of fear of cancer recurrence (FCR), anxiety and depression. However, the
associations among these variables in adolescent and young adult (AYA) cancer patients are
not clear. This study explores the prevalence and correlates of FCR, anxiety and depressive
symptoms in Chinese AYA cancer population.
Methods: This is a cross-sectional study that includes 249 patients aged between 15 and 39
yrs at the time of cancer diagnosis. Patient’s sociodemographic, clinical as well as psychological characteristics were collected by an information sheet, the Fear of Progression
Questionnaire-Short Form (FoP-Q-SF), General Anxiety Disorder Questionnaire (GAD-7)
and Patient Health Questionnaire (PHQ-9). Descriptive statistics and multivariate analyses
were conducted.
Results: Eighty-nine (35.74%) patients experienced dysfunctional level of FCR, eighty-two
(32.93%) patients experienced anxiety symptoms and ninety-six (38.55%) reported depressive symptoms. In multivariate analyses, being single, pessimistic, having more concurrent
stressful life events and physical comorbidity were independently associated with higher
FCR, anxiety and depressive symptoms. Patients who were not engaging in radiotherapy
were more likely to report higher anxiety level.
Conclusion: FCR, anxiety and depressive symptoms are frequently reported problems
among AYA cancer patients. Age-appropriate and ﬂexible psychological interventions are
needed for this high-risk population.
Keywords: adolescent, anxiety, cancer, depression, fear of recurrence, young adult

Introduction
Cancer is the leading cause for disease-related death among adolescent and young adult
(AYA) cancer patients.1 It has been reported that about 70,000 AYA’s are diagnosed with
cancer every year in the United States, which represents nearly 6% of all new cancer
diagnoses.2 The deﬁnition of AYA is inconsistent among countries. In a recent report, the
WHO summarizes that adolescents and youth are referred to as young people, encompassing the ages of 10–19 years.3 In the United Kingdom, researchers deﬁne the spectrum
of AYAs as patients aged between 13 and 24 years.4 In the Netherlands, researchers
deﬁne patients aged between 18 and 35 years at diagnosis as AYAs, while researchers in
some other countries, such as China, have not yet set clear description of it.4 With no
consistent utilization of age boundaries, age-speciﬁc research ﬁndings can be difﬁcult to
interpret. In 2009, the term “AYA” was deﬁned as age 15–39 years by the National
857
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Cancer Institute, citing the lack of a health care niche and the
lack of a “home” in medical research for this special group of
population.3
Previous studies have reported that 31–52% of cancer
patients experienced fear of cancer recurrence (FCR), and
24–40% of them reported moderate to high levels of need
for help in coping with it.5–7 FCR is deﬁned as: fear, worry, or
concern relating to the possibility that cancer will come back
or progress.8 It was also described as fear of progression
(FoP),9 or worry/concern about cancer relapse/return.10
Studies have consistently found that younger age at the time
of cancer diagnosis, female gender, and patients with more
physical symptoms/treatment side effects tend to experience
more fears.5,11,12 Recent meta-analysis revealed that having
received a mastectomy,13 radiation treatment14 as well as
chemotherapy15 were signiﬁcantly associated with greater
FCR. However, most existing investigations of FCR have
been performed with mixed-age cancer samples or adult samples of breast cancer patients. To our knowledge, no study has
focused speciﬁcally on FCR in Chinese AYA population.
Emotional distress, such as anxiety, or depression, is
considered as the sixth vital sign of a cancer patient’s wellbeing along with signs of respiration, temperature, blood
pressure, heart rate and pain.16 Emotional difﬁculties are
common among cancer populations and compromise
patients’ quality of life, negatively affect treatment adherence and lead to a higher risk of mortality.17–19 A metaanalysis indicated that approximately 32% of cancer
patients experience some type of psychological distress
during active treatment,20 and emotional disturbance was
inversely associated with age.21 In 2015, a review of 34
articles reported that all studies found a signiﬁcant association between younger age and psychological distress
during cancer trajectory.22 However, the limited number
of AYA psycho-oncology studies has impeded these young
patients’ voices from being heard. Health care and survival
in AYA age range has not shown any improvement in over
two decades.22 In China, medicine and society are still
largely unaware of the AYA oncology population.
AYA cancer patients have unique biological and psychological needs;23 we believe more attempts should be
made to ﬁll the gap between the pediatric and adult medical research to provide better insights into AYA cancer
patients and their suffering. In this study, we concentrated
on Chinese AYA patients aged between 15 and 39 years
old at the time of cancer diagnosis and aim to assess the
prevalence and correlates (sociodemographic, clinical and
psychological) for FCR, anxiety and depressive symptoms.
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Methods
Participants and settings
A consecutive sampling method was utilized to recruit participants from Guangdong Provincial People’s Hospital
(cancer center) and Southern Medical University Nanfang
Hospital (department of oncology and radiotherapy)
between 1 January 2018 and 30 November 2018. Inclusion
criteria were patients: 1) who had a clear diagnosis of
cancer; 2) aged between 15 and 39 years at the time of
diagnosis; 3) and able to understand Mandarin or
Cantonese. Exclusion criteria were patients: 1) blind/deaf;
2) have disturbance of consciousness; 3) receiving palliative
treatment.
All patients were approached and recruited by a senior
oncologist (HWS) and a trained research nurse (TL)
through a scheduled outpatient consultation. A consultant
psychiatrist (BZ) supervised the recruitment procedure.
Participants were guaranteed that their participation
would be kept conﬁdential, and they could withdraw or
discontinue participation at any time without giving any
explanation. Approval was required from a parent/legal
guardian for participants under the age of 18 years. The
Southern Medical University Nanfang Hospital and
Guangdong Provincial People’s Hospital Research Ethics
Committee examined and approved the study (ref No:
NFEC-2018-038, and 2018295H(R1)).

Measurements
Information sheet
A 14-item self-designed sheet was used to gather participants’
demographic (4 items: age, gender, etc.), clinical (7 items:
cancer type, stage, etc.) and psychological information (3
items; personality tendency, stressful life events, etc.).
Patients’ treatment history (radiotherapy, chemotherapy, surgery), physical comorbidity, family cancer history and past
adversity experience (ie abuse, bullying, natural calamities,
etc.) were assessed using “Yes/No” questions. Patients’ personality tendency was measured by a single question derived
from the Personality Traits Questionnaire,24 what do you think
is your dominant personality trait (Positive or Negative)? The
remaining questions were multiple choice questions.

Fear of Progression Questionnaire-Short Form
(FoP-Q-SF)
The FoP-Q-SF is a 12-item questionnaire which has been
frequently used to assess patient’s FCR in several
countries.25–27 The items range from 1 to 5 (“never” to
“very often”), and the resulting total score ranges from
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12 to 60. The psychometric properties of the Chinese
FoP-Q-SF have been examined by Wu et al. in 2015
(Cronbach’s alpha =0.883), and it is the only validated
FCR measurement in the Chinese language.28 A higher
total score indicates higher FCR, and a score of 34 or
above indicates a dysfunctional level of FCR.29 The
Cronbach’s alpha of FoP-Q-SF in this study was 0.848.

General Anxiety Disorder Questionnaire (GAD-7)
The 7-item self-report GAD is a brief scale used to evaluate an
individual’s anxiety level. Response options are “not at all”
(scores as 0), “several days” (scores as 1), “more than half the
days” (scores as 2) and “nearly every day” (scores as 3).30 The
Chinese GAD Cronbach’s alpha was 0.91,31 and a sum score
of 5 or more indicated anxiety symptoms. The Cronbach’s
alpha for this current sample was 0.883.

Patient Health Questionnaire (PHQ-9)
The 9-item self-report PHQ is developed as a screener for
depression and has been commonly used in clinical settings.
Its items range from 0 to 3 (“not at all” to “nearly everyday”),
and a total score of 5 or more indicates depressive
symptoms.32 The Chinese PHQ showed satisfactory psychometric properties (internal consistency = 0.89),33 and in this
study, the Cronbach’s alpha of the sample was 0.802.

adopted to identify group effects. For continuous variables
that were not normally distributed, Mann–Whitney U tests
or Kruskal–Wallis tests (K-W tests) were conducted, as
appropriate. The associations between score of FCR, anxiety
and depression were examined by Pearson’s correlation
analysis if they were normally distributed, or Spearman’s
correlation was performed. Second, for factors which
showed signiﬁcant association with FCR, anxiety or depression in the above univariate analyses, their independent
associations were further tested using multiple linear regression (dummy-coded variables were utilized). The statistical
signiﬁcance level was based on two-sided tests and was set
at 0.05.

Results
Recruitment and data collection
Patient recruitment ﬂowchart is shown in Figure 1. In
total, 966 cancer patients who were under active treatment
were screened and 308 were found eligible. Of these
patients, 55 (17.86%) refused to take part in the study,
and 253 (82.14%) signed the written informed consent
form. The major reasons for refusal were: too busy
(47.27%), and not interested in the study (41.82%). Of
the 253 patients, 249 (98.42%) completed all assessments
and eventually formed the study sample used.

Statistical analysis
Data were analyzed with SPSS version 16. First, normal
distribution assumption was examined. Difference in
means was examined by a t-test for independent samples.
Analysis of variance and the post hoc Bonferroni test were

Patient characteristics
The mean age of patients was 33.12 years (SD=4.82),
ranging from 17 to 39. Most of the participants were
female (68.3%), married (73.5%) and with full-time

Total patient screened (n=966)

Screeened according to inclusion criteria
Eligible patients (n=308)

Patients refused (n=55)
Too busy (n=26)
Have no interest (n=23)
Feel too tired to complete
all questionnaires (n=6)

Patients ageed to participate and
signed informed consent form (n=253)
Patients who did not complete
all assessments (n=4)
Patients included (n=249)

Figure 1 Recruitment ﬂowchart.
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employment (59.8%). More than half of the participants
suffered from breast cancer (58.6%), and had been through
radiation treatment (77.5%), chemotherapy (82.7%) and/or
surgery (87.6%). Approximately 80% of them reported no
family history of cancer or other physical comorbidities.
More than 70% of the participants consider themselves as
optimist and nearly 85% of them are facing at least one
stressful live event. Only 5.6% of the AYAs reported
previous experience with adversity. In total, eighty-nine
(35.74%) patients experienced dysfunctional level of FCR,
eighty-two (32.93%) patients experienced anxiety symptoms and ninety-six (38.55%) reported depressive symptoms. Table 1 displays the participants sociodemographic,
clinical and psychological characteristics.

Univariate and multivariate analyses
Univariate analyses indicated that most of the sociodemographic or clinical factors were not related to patients’
psychological distress. However, four variables, namely,
marital status, physical comorbidity, personality and
stressful life event(s), were found to be signiﬁcantly associated with FCR, anxiety and depression level.
Additionally, past experience with adversity was positively
associated with FCR. Cancer site, stage, radiotherapy as
well as family history was signiﬁcantly associated with
anxiety (see Table 1).
Score of anxiety and depression were found to be signiﬁcantly correlated with each other (r=0.810, P<0.001) and
with the score of FCR (r=0.308, P<0.001, and r=0.357,
P<0.001, respectively). In multiple linear regression analyses, being single, pessimistic, having more concurrent
stressful life events and physical comorbidity were conﬁrmed to be independently associated with higher FCR,
anxiety and depression level. Moreover, patients who were
not engaging in radiation treatment were more likely to report
higher anxiety level (see Table 2).

Discussion
Prevalence
To the authors’ best knowledge, this is the ﬁrst study in China
to investigate the prevalence and correlates of FCR, anxiety
and depressive symptoms in AYA cancer patients. Many
studies have been conducted to provide overall knowledge
about mood disturbances in adult cancer patients; however,
very few have focused speciﬁcally on AYA population. In
2018, an epidemiological study on FCR in AYAs was published by Thewes and colleagues in the Netherlands. This
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study included 73 patients aged 18 to 35 years and found that
62% of the patients reported higher FCR.4 In the same year,
Mattsson et al. investigated 337 AYA cancer patients and
reported that about 61% of the participants experienced FCR,
53% of them experienced anxiety and 51% of them reported
depression.34 A similar study was conducted by Cho et al.
recently in the US and they found that approximately half of
the AYAs reported moderate-to-high FCR, and around 13%
reported higher FCR. A newly published review by Yang
et al. found that the prevalence of FCR ranged from 31% to
85.2% in AYA cancer population, and psychological distress
was positively associated with higher FCR.23
Compared to previous ﬁndings,4,34,35 the current study
found a smaller proportion (35.74%) of AYAs experienced
dysfunctional level of FCR, anxiety (32.93%) and depression (38.55%).
The differences of results could be partially explained
by the difference in the study population and patients’
socio-cultural background. Also, a range of instruments
was used across studies, and the number of scale items
varied widely. Other reasons could be the lack of consensus in standard deﬁnition of clinical or dysfunctional FCR
and insufﬁcient efforts made to establish the same clinical
cut-offs for FCR. Therefore, we suggest that these prevalence results be interpreted with caution. However, the
ﬁndings of the current study did conﬁrm that FCR, anxiety
as well as depressive symptoms are common concerns
among AYAs. One possible reason is that the AYAs view
their cancer as more unexpected and overwhelming, and
thus, experience more psychological maladaptation.11

Correlates
Our study found that marital status, personality, physical
comorbidity and stressful life event(s) were signiﬁcantly independently associated with FCR, anxiety and depression. This
is consistent with several previous studies in adult cancer
samples. Yang et al. found that single patients were more
likely to report higher FCR than those who were married or
had marriage history,12 and plenty of evidence revealed that
stressful events predispose cancer patients to developing
higher FCR, anxiety and depression.36–38 Studies also indicated that stress was the only signiﬁcant factor that related to
elevated FCR and lower psychological well-being among
eight domains of life.38 Researchers believe that managing
stressful life events may largely waste patients’ mental energy
and resources, which make them more vulnerable to mental
disease39 and poor quality of life,40 especially for those AYAs
who underwent Hematopoietic Stem Cell Transplantation.
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Table 1 Univariate analyses of factors associated with fear of recurrence, depression and anxiety (N=249).
Fear of recurrence
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N (%)

Mean
±SD

Depression

T/F

Pvalue

Mean
±SD

0.823

0.411

5.34±5.02

Anxiety

Za/b

Pvalue

Mean
±SD

−0.817

0.414

4.05±4.11

Za/b

Pvalue

−1.899

0.058

15.156

0.001

1.095

0.578

1.728

0.421

11.236

0.011

10.975

0.012

Sociodemographic
Gender
Male

79 (31.7)

31.73±7.30

Female

170 (68.3)

30.92±7.21

5.75±5.17

Single
Married

56 (22.5)
183 (73.5)

33.41±7.85
30.78±6.73

Divorced/widowed

10 (4.0)

26.00±9.17

High School or below

128 (51.4)

30.54±6.90

5.77±5.80

Undergraduate
Postgraduate

93 (37.3)
28 (11.2)

31.54±6.98
32.93±9.19

5.15±3.90
5.18±4.97

Employment
Full time

149 (59.8)

31.10±7.02

5.29±4.41

Part time

20 (8.0)

32.60±6.92

5.80±4.40

Unemployment

80 (32.1)

30.98±7.73

4.94±4.23

Marital Status
6.84±5.28
5.19±5.01
5.718

0.004

2.90±2.81

5.93±4.58
3.97±3.96
9.062

0.011

1.90±2.47

Education

1.440

0.425

0.239

0.654

5.73±6.26

4.66±4.60
0.374

0.829

4.04±3.45
3.75±4.18

4.17±3.85
4.90±3.40
1.027

0.598

4.48±4.86

Clinical/treatment
Cancer site
Breast cancer

146 (58.6)

30.68±7.28

5.18±4.94

3.86±4.08

Leukemia
Colorectal cancer

71 (28.5)
21 (8.4)

31.85±7.02
32.19±6.33

6.08±5.77
5.19±4.26

5.46±4.62
3.14±2.43

Nasopharynx cancer

11 (4.4)

31.55±9.68

Stage 1

24 (9.6)

28.46±7.20

4.29±3.65

3.38±2.93

Stage 2
Stage 3

115 (46.2)
86 (34.5)

31.06±7.19
31.86±6.55

5.10±4.90
5.74±5.21

3.65±3.92
4.97±4.16

Stage 4

24 (9.6)

32.04±7.23

0.571

0.634

5.82±2.86

2.140

0.544

5.45±3.01

Stage

1.521

0.210

7.46±6.12

4.257

0.235

6.25±5.39

Chemotherapy
Yes

206 (82.7)

31.45±7.43

No

43 (17.3)

29.88±6.08

−1.295

0.197

5.26±4.96

5.51±5.09
−0.112

0.911

4.95±4.36

4.20±4.11
−1.409

0.159

Yes
No

193 (77.5)
56 (22.5)

31.37±7.00
30.54±8.00

−0.758

0.449

5.22±4.94
6.34±5.42

−1.373

0.170

3.91±3.96
5.77±4.54

−3.210

0.001

Surgery history
Yes

218 (87.6)

31.28±7.03

No

31 (12.4)

30.45±8.62

−0.599

0.550

5.06±4.18

−0.149

0.882

3.94±2.79

−0.171

0.865

Yes

55 (22.1)

31.80±6.91

No

194 (77.9)

31.01±7.33

−0.719

0.473

5.30±5.06

−1.389

0.165

3.99±3.99

−2.643

0.008

200 (80.3)
49 (19.7)

30.53±7.16
33.86±6.98

2.935

0.004

4.85±4.39
8.00±6.65

−2.951

0.003

3.78±3.56
6.57±5.52

−3.224

0.001

Radiotherapy

5.53±5.18

4.39±4.32

Family history
6.07±5.06

5.53±4.55

Physical comorbidity
No
Yes

(Continued)
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Table 1 (Continued).
Fear of recurrence
N (%)

Mean
±SD

Depression

T/F

Pvalue

Mean
±SD

−3.959

<0.001

4.51±4.14
7.87±6.28

Anxiety

Za/b

Pvalue

Mean
±SD

−4.259

<0.001

3.67±3.45
5.97±5.23

Za/b

Pvalue

−3.279

0.001

22.701

<0.001

−0.786

0.432

Neuropsychiatric Disease and Treatment downloaded from https://www.dovepress.com/ by 3.238.173.209 on 14-May-2021
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Psychological
Personality
Positive
Negative

178 (71.5)
71 (28.5)

30.07±7.09
33.97±6.86

Stressful life event(s)
None

44 (17.7)

26.89±6.35

3.05±3.52

Less than 3

117 (47.0)

31.09±6.66

4.57±3.71

3.90±3.04

3–5
More than 5

66 (26.5)
22 (8.8)

32.06±7.31
37.59±6.40

7.36±6.07
9.41±6.57

Yes

14 (5.6)

33.57±3.99

No

235 (94.4)

31.04±7.36

12.888

<0.001

−2.164

0.044

2.43±3.30

32.611

<0.001

5.61±5.44
6.59±4.49

−1.857

0.063

4.25±4.04

Past adversity
experience

a

8.21±6.46
5.31±4.94

5.71±5.81

b

Notes: Mann-Whitney U test; Kruskal-Wallis test; bold = P<0.05.

Table 2 Multiple linear regression for fear of recurrence, depression and anxiety (N=249).
β

t

P-value

Fear of recurrence
Constant

–

13.358

<0.001

Adversity experience

0.044

0.761

0.447

Personality
Marital status

0.168
−0.253

2.835
−4.387

0.005
<0.001

Number of stressful life event

0.305

5.101

<0.001

Physical comorbidity

−0.135

−2.373

0.018

Constant
Personality

–
0.213

2.999
3.702

0.003
<0.001

Marital status

−0.232

−4.209

<0.001

Number of stressful life event
Physical comorbidity

0.313
−0.194

5.414
−3.505

<0.001
0.001

Constant

–

2.725

0.007

Personality
Marital status

0.202
−0.206

3.477
−3.480

0.001
0.001

Number of stressful life event

0.302

5.107

<0.001

Physical comorbidity
Radiotherapy

−0.193
−0.211

−3.438
−3.274

0.001
0.001

Cancer site

−0.080

−1.379

0.169

Cancer stage
Family cancer history

0.082
0.035

1.411
0.616

0.159
0.538

R2

Adj. R2

F (P-value)

0.226

0.211

14.231 (<0.001)

0.270

0.258

22.531 (<0.001)

0.297

0.273

12.650 (<0.001)

Depression

Anxiety

Notes: Adj. R2 = adjusted R square; bold = P<0.05.

Patients with positive personality tend to have better psychological adjustment and psychosocial well-being.41,42
Previous studies also indicated that the level of optimism
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was negatively correlated with psychological distress, such
as FCR,43 conﬁrming that self-esteem is crucial in AYA cancer
patients.44 Personality has been commonly viewed as an
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independent predictor of patient’s psychological quality of
life,45 and it is reasonable to assume that patients with optimistic personality are able to develop better mental resilience
to cope with their difﬁculties, and therefore experience fewer
disease-related mood disturbances. In accordance with previous ﬁndings, patients with more physical comorbidity
reported elevated fear, anxiety and depression.11,46 It has
been consistently identiﬁed that physical as well as cognitive
impairments via physical symptoms/treatment complications
could lead to more psychological difﬁculties.25 One possible
reason is that patients considered their symptoms/comorbidities as a sign of getting a more progressive disease and
misinterpreted their symptoms as an alarm signal of cancer
recurrence.14
Additionally, our study found that radiation treatment
was independently associated with patients’ anxiety level.
However, inconsistent results were reported regarding the
role of treatment type, and the relationship between radiotherapy and anxiety has not been clear. Previous studies
indicated either treatment modality or intensity inﬂuenced
a patient’s anxiety level.47,48 More studies should be conducted to investigate the association between treatment
type and anxiety in detail. Contrarily, previous studies
found that having a family cancer history was not only
signiﬁcantly related to elevated FCR, but also positively
associated with anxiety, somatization, avoidance, depression and intrusive thoughts.49–51 However, in the current
study, no association between family history and psychological disturbances was found.
There are several limitations to this study. First of all,
this was a cross-sectional study which could not draw any
causal association between tested variables and target
dependent variables. Longitudinal studies are needed to
further identify the causal association. Second, the sample
size of this study was limited and only AYAs in two
hospitals were involved. Sample bias may exist as nearly
70% of the participants were female. Thus, the results
should be interpreted with caution and cannot be generalized to the entire Chinese AYA cancer patients. Third, all
results were based on self-reported data, and some characteristics were assessed using self-designed single question. Recall bias may exist, and the self-designed questions
failed to provide solid psychometric information. A further
multicenter large-sample investigation using validated
objective instruments is warranted. Finally, other crucial
characteristics of AYA cancer patients, such as time since
diagnosis, perceived family support and socioeconomic
status were not assessed in the current study. Further
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studies are needed to examine the inﬂuence of these variables in detail.

Conclusion
Unexpected cancer diagnosis and treatment may present great
challenges to AYA population as it may affect their future
choices in education, intimate relationships and occupational
pursuits. However, very few studies have concentrated speciﬁcally on mood disturbances of AYA cancer population. This
study found that FCR, anxiety and depressive symptoms are
common concerns among Chinese AYA cancer patients. It is of
importance to develop detailed guidelines and age-appropriate
and ﬂexible psychological interventions for this special group
of people. Consequently, a multidisciplinary team would help
early identiﬁcation, intervention, management and provide the
unique needs of AYAs.
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