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A B S T R A C T

Objective: We aimed to investigate the effect of ill perception (IP) on the relationship between social constraints
(SC) and fear of cancer recurrence (FCR) among adolescent and young adult survivors who underwent he-
matopoietic stem cell transplantation (AYA-HSCT survivors).
Methods: A total of 135 AYA-HSCT survivors were interviewed using the social constraints scale, the brief illness
perception questionnaire and the fear of cancer recurrence inventory (short form). Next, the mediating effect of IP
on the relationship between SC and FCR was analyzed.
Results: A total of 79.3% (107/135) of the interviewed AYA-HSCT survivors revealed that they had clinical FCR.
Notably, FCR had a significant positive correlation with both SC (r ¼ 0.362, P < 0.001) and IP (r ¼ 0.457, P <

0.001). Moreover, IP accounted for 42.1% of the total mediating effect on the relationship between SC and FCR in
AYA-HSCT survivors.
Conclusions: Scientific management of FCR is one of the most common and unmet needs of AYA-HSCT survivors.
Results of the present study indicate that SC has a direct effect on FCR in AYA-HSCT survivors, affirming the need
for families and social networks for AYA-HSCT survivors to encourage greater expression. Also, health pro-
fessionals should educate survivors and their families on the importance of cancer home care. They should also
empower survivors and their families with professional information, as well as practical, interpersonal, and
emotional support. Our results further show that IP partially affects the relationship between SC and FCR.
Therefore, the development and implementation of targeted interventions is imperative to the improvement of
survivors’ IP.
Introduction

Hematopoietic stem cell transplantation (HSCT) is a common thera-
peutic procedure for patients with hematological malignancies and other
life-threatening blood disorders. Although the development of therapeutic
methods has improved the survival rate of HSCT patients, cancer recur-
rence remains a major cause of death among HSCT survivors.1 Fear of
cancer recurrence (FCR), which is defined as the “fear, worry, or concern
relating to the possibility that cancer will come back or progress,” is
considered a normal response to cancer diagnosis.2 However, it has been
associatedwith the development of dysfunctions like difficulty in sleeping,
altered health behaviors, and reduced quality of life.3,4 At present, the risk
of cancer recurrence is a significant factor affecting HSCT survivors.5,6 For
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example, previous studies have shown that the incidence of FCR in HSCT
survivors is about 50%–90%5,7,8 being more severe among survivors who
are 55 years old and younger compared with those older than 55 years.8

However, none of these studies described specific details of the adolescent
and young adult (AYA) age group who underwent HSCT.

In 2020 alone, there was a 1.25 million increase in the global figures
of AYA diagnosed with cancer, of which blood system cancer accounted
for 159,000.9 Notably, the 15–39 years age bracket represents a critical
transition period among AYA occasioned by the focus on completing
major life events or goals including completing studies, getting a job,
starting a family and building a social network. Therefore, cancer diag-
nosis may disrupt the normal development trajectory among individuals
in this age group.10 Some workers have shown that AYA cancer survivors
m (C. Li).
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experience higher levels of FCR than healthy people, and patients from
other age groups.11,12 The high recurrence rate associated with HSCT
despite being an effective treatment for AYA with hematological malig-
nancies with promises for recovery and restoration to normalcy, aside
this, the huge medical costs associated with HSCT ultimately predispose
patients and their families to the risk of financial impoverishment and
psychological maladjustment.13 For example, AYA cancer survivors who
underwent HSCT (AYA-HSCT survivors), were reported to have higher
levels of psychological burden and worse social functioning compared
with those in other age groups.14,15 To date, however, nothing is known
regarding the level of FCR in AYA-HSCT survivors.

At present, most of the theoretical models related to FCR are based on
cognitive behavioral paradigms, including the self-regulation model of
illness (SRMI),16 self-regulatory executive functioning model,17

social-cognitive processing model (SCPM),18,19 and the uncertainty in
illness theory.20 Among these, SRMI is the most widely used to date. The
proponents of the SRMI posit that the key factor of FCR is illness
perception (IP), emphasizing that individuals respond negatively to
trigger factors because of their negative cognition of disease.21 According
to this theory, an individual's cognitive and emotional processing systems
are activated when they perceive somatic symptoms or health threats.
Consequently, this phenomenon guides them to make coping responses,
and form a feedback loop by evaluating the coping responses, and finally
form a complete self-regulation system. In fact, the IP has been shown to
influence the psychological adjustment and health behavior of in-
dividuals suffering from various diseases.22 For example, results from a
large-scale meta-analysis demonstrated that IP has a significant impact
on important outcomes like pain, health, social function, and disease
status.23 Further evidence showed that individuals who viewed cancer as
a chronic disease with uncontrollable negative consequences, as well as
those who were more physically and emotionally stimulated, had higher
levels of FCR than those who had positive attitudes about the disease.16

This position was corroborated by researchers who followed HSCT pa-
tients for a year and found that those who felt better control over their
cancer status and who had a better understanding of their disease had
better mental health and active health practices.22

Although the SRMI proposed IP as an important part of the mecha-
nism of FCR, it failed to consider the role of social factors—one of the
most fundamental attributes of human beings. It is difficult to portray the
full picture of a problem or to discuss psychological reactions/emotional
changes of patients without considering their social environment. The
SCPM model indicates that an individuals' social network plays an
important role in facilitating the cognitive processing of cancer-related
memories, thoughts, and concerns.19 Particularly, cognitive processing
refers to “mental activities that help people to interpret traumatic events
in personally meaningful terms integrate threatening or confusing as-
pects of the experience into a coherent and nonthreatening conceptual
framework, and reach a state of emotional acceptance.”19 According to
the SCPM, social support may enhance psychological adjustment, while
unsupportive reactions can constrain the expression of thoughts and
feelings, thereby interfering with the cognitive processing of a traumatic
event.24 Social constraint (SC), on the other hand, refers to social in-
teractions that discourage, limit, or modify a person's expression of
thoughts and feelings. SC is a form of negative social response to attempts
to discuss the cancer experience.18 Although SC is usually not intentional,
it is present in everyday social communication and remains stable over
time.25 For example, there may be a social constraint when a cancer
survivor tells a colleague his fear of relapse and the response is “Don't
worry, you'll be fine.” The colleague tries to be emotionally supportive,
but in doing so may inadvertently prevent a cancer survivor from sharing
his/her concerns. According to the SCPM model, discussing stressful
events such as cancer recurrence in a supportive social environment can
help individuals perform good cognitive processing, thus improving the
psychological adaptation process. Conversely, overt or covert restrictive
behaviors in the social environment makes patients to avoid thinking or
talking about stressful events, thereby forming non-adaptive coping
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styles, such as avoidance, self-blame, meditation, and catastrophizing.
These ultimately exacerbate psychological stress and impair psycholog-
ical adjustment.18 Simonelli et al.26 reviewed the theories related to FCR
and proposed a conceptual model of key components. Notably, they
proposed that the social environment may further influence the evalua-
tion and processing of FCR cues such as physical symptoms, side effects,
cancer-related media, and medical follow-up. Although existing studies
have established a basis for exploring the effects of SC on FCR, only a
handful of them have focused on breast cancer patients.27–29 To the best
of our knowledge, no studies have demonstrated the impact and under-
lying mechanisms of SC on FCR in AYA-HSCT survivors.

In the present study, we hypothesized that SC, in combination with
SRMI and SCPM, affects FCR through the mediating role of IP in AYA-
HSCT survivors. Therefore, this cross-sectional study sought to achieve
the following objectives: (1) to investigate the level of SC, IP and FCR of
AYA-HSCT survivors; and (2) to explore the mechanism of IP on the
relationship between SC and FCR, with a view to provide a reference for
promoting the mental health of AYA-HSCT survivors.

Methods

Participants

This cross-sectional correlational study was conducted at the Third
Xiangya Hospital of Central South University, in Hunan province of
China using convenience sampling technique. Patients were recruited
from the hospital's outpatient and HSCT database over a period of 8
months (from May to December 2021). The inclusion criteria for survi-
vors were as follows: (1) being 15–39 years old; (2) ability to speak
Mandarin and read Chinese questionnaires; (3) having underwent HSCT
within 5 years as at the commencement of the survey (5-year survival
rates for cancer are generally associated with a good prognosis)30 and;
(4) having an understanding of the purpose and process of the study and
giving an informed consent. Conversely, survivors were excluded if they:
(1) were diagnosed with other serious diseases, such as other cancers,
acute myocardial infarction, cerebral hemorrhage or chronic renal fail-
ure; (2) were diagnosed with psychological or mental impairment ac-
cording to the International Classification of Diseases (ICD) guideline, or
were on psychotherapy and; (3) have experienced cancer recurrence.

Procedure

On-site investigations were conducted by two trained researchers.
Each AYA-HSCT survivor in the outpatient department was provided
with information on the purpose, content, investigation procedures and
anonymity of respondents. Upon signing an informed consent form, each
survivor filled a self-administered (self-completed) questionnaire.
Thereafter, all completed questionnaires were immediately collected
onsite and checked for missing information to ensure data integrity. In
addition, we conducted an online survey, where we invited survivors to
fill out the same questionnaire on a social networking tool (WeChat). The
survivors were screened from the hospital's HSCT database, requested to
participate via telephone upon which they were sent a link to a ques-
tionnaire website to fill out. Those who agreed to participate gave verbal
consent. In order to improve the quality of the online survey, the ques-
tionnaire could only be answered once for each IP address, with those
with a filling time of less than 5 min excluded from further analysis. This
study was reviewed and approved by the Ethics Committee of the Third
Xiangya Hospital (RNI 2033).

Measures

Sociodemographic and clinical characteristics
The following pieces of information about survivors' sociodemo-

graphic and clinical characteristics were collected using a self-
administered questionnaire: age, gender, marital status, education,
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family annual income per capita, religious belief, occupation, pretrans-
plant cancer diagnosis, type of HSCT, and years since transplant.

Social constraints scale

The social constraints scale (SCS) is a 15-item self-reporting measure
of social responses that inhibit the expression of cancer-specific thoughts,
feelings, and experiences.24 The items are scored on a 4-point Likert scale
as follows: 1¼ Never; 2¼Occasionally; 3¼ Sometimes; 4¼ Always. The
range of possible total scores is 15–60, with a higher score implying a
higher social constraint. The Chinese version of the SCS was translated by
You et al.31, and used among Chinese breast cancer survivors. In this
study, the Cronbach's α coefficient of the scale was 0.84.

Brief illness perception questionnaire

The brief illness perception questionnaire (BIPQ) is a 9-item scale that
measures survivors' cognitive and emotional illness representation of any
health condition based on the SRMI.32 BIPQ has been widely used in
many countries, with proven excellent psychometric characteristics.33

Specifically, the scale adopts a 10-point Likert scale, of which item 9 (not
included in the total score) is an open-ended question on patients'
self-attribution of disease (range: 0–80). A higher total score implies a
higher negative perception of disease. The Cronbach's α coefficient of the
scale in this study was 0.71.

Fear of cancer recurrence inventory short form

The fear of cancer recurrence inventory short form (FCRI-SF) is a 9-
item self-reporting questionnaire that can be used to screen and mea-
sure outcomes to assess FCR.34 Specifically, the questionnaire assesses
the presence, frequency, intensity, and duration of thoughts associated
with FCR. The tool's total scores range from 0 to 36, with higher scores
indicating higher levels of FCR. A cutoff score of 13 or higher on the
FCRI-SF was associated with optimal sensitivity and specificity rates for
the screening of clinical levels of FCR.34,35 The Cronbach's α coefficient of
FCRI-SF in this study was 0.74.

Data analysis

Data were analyzed using IBM SPSS Statistics (Version 24.0, Armonk,
NY, USA). Continuous variables, with a normal distribution, were
expressed asmeans� standard deviations (SD), while categorical variables
were summarized as absolute numbers and percentages. SC, IP, and FCR
scores among AYA-HSCT survivors with different socio-demographic and
clinical characteristics were compared using t- and χ2-tests, whereas the
correlation between quantitative variables was determined using the
Pearson correlation coefficient. Mediating effects were estimated using
linear regression models and interpreted as described by Baron and
Kenny.36 Variables that were statistically significant (P < 0.05) in univar-
iate analyses were treated as control variables in mediating effect analysis.
An IP variable was considered a mediator if: (1) SC had a direct effect on
FCR (Path c); (2) SC significantly predicted IP (Path a); and (3) IP signifi-
cantly predicted FCRwhen controlling for SC (Path b). Path c' indicated the
direct impact of SC on FCR after controlling for IP, which was considered
partialmediation in case its regression coefficientwas significant. Since the
sampling distribution shape was unknown among small samples, we
employed a bootstrap approach to verify the existence of a mediation ef-
fect.37 The significance level was set at 0.05 for a two-sided test.

Results

Sample characteristics

In this study, 82 and 68 questionnaires were distributed on-site and
online, respectively, of which 80 and 55 were valid questionnaires,
3

totaling to 135 questionnaires. The demographic and clinical character-
istics of the 135 survivors in the study are presented in Table 1. The mean
age of the participants was 30.6 years (SD ¼ 10.7 years). More than half
of the patients (62.2%) were male, 40.0% had graduated from university
or above, and 48.9% had a family annual income per capita of
30,000–99,999 Chinese yuan. The majority of the patients in the study
population were unemployed (63.7%) and had no religious belief
(78.5%). Two-thirds of the participants (75.6%) were diagnosed with
acute leukemia, 90.4% received allogeneic-HSCT, and 40.7% underwent
HSCT within one year.

Scores of SC, IP, and FCR in AYA-HSCT survivors

The average scores for SC, IP, and FCR were 29.39 � 7.61, 42.84 �
7.20, and 16.20 � 4.16, respectively (Table 1). A total of 107 survivors
(79.3%) experienced clinical FCR levels. Regarding demographic vari-
ables, women had higher scores than men in SC, IP, and FCR (P < 0.01).
Respondents educated up to junior middle school or below had signifi-
cantly higher levels of SC and FCR than respondents with higher edu-
cation (P < 0.01). The IP of survivors with family annual income
per capita � 100,000 Chinese yuan was lower than that of survivors
with family annual income per capita of < 30,000 and 30,000–99,999 (P
< 0.01).

The relationship between SC, IP, and FCR

FCR scores were significantly correlated with both SC (r ¼ 0.362, P <

0.01) and IP (r ¼ 0.457, P < 0.01). Similarly, the SC score was also
positively correlated with IP (r ¼ 0.410, P < 0.01).

IP plays a mediating role between SC and FCR

After controlling for socio-demographic and clinical variables
(gender, education, and family annual income per capita), it was evident
that SC had a significant total effect on both FCR (Path c: B ¼ 0.198, P <

0.001) and IP (Path a: B ¼ 0.388, P < 0.001). Furthermore, IP had a
positive impact on FCR (Path b: B ¼ 0.215, P < 0.001), while SC directly
affected FCR after controlling for IP (Path c': B¼ 0.115, P< 0.001). Next,
we determined the mediating effect of IP in 5000 bootstrap samples
based on a 95 CI%, and found a significant effect of IP as a mediating
factor (95 CI%: 0.067–0.251, Z ¼ 20.616, P < 0.01). The regression
correlation coefficients of path c' was significant, indicating that IP had a
partial mediating effect on the relationship between SC and FCR. More-
over, SC partially predicted FCR of AYA-HSCT survivors through IP,
while the mediating effect accounted for 42.1% (0.388 � 0.215/0.198)
of the total effect. The mediating effects of IP on SC and FCR are outlined
in Table 2. The mediating effect model is shown in Fig. 1.

Discussion

Results from a previous systematic review reported that 31%–85.2%
of AYA cancer survivors experienced some level of FCR, of which 13%–

62% were high level, underpinning its relevance as an important unmet
need.38 In the present study, 79.3% of AYA-HSCT survivors reported
clinical FCR. In another cross-sectional study, Brice et al.39 analyzed 364
HSCT survivors and found that about 11% of the respondents lived with
severe FCR, while only 5% exhibited no FCR. The contrasting findings
between our study and their study may be attributed to the different FCR
assessment tools employed, as well as differences in HSCT survivors
recruited. High medical expenses associated with HSCT pose a heavy
financial burden on families and societies in China and the rest of the
world. Specifically, the upfront cost of manpower and money makes
patients more fearful of a recurrence, which could mean another trans-
plant or even death. At the same time, AYA cancer patients are more
afraid of recurrence owing to the fact that they bear academic, family,
and social responsibilities, and hope to create value for their families and



Table 1
Scores on SC, IP and FCR of AYA-HSCT survivors of different characteristics (n ¼ 135).

Variables n (%) SC IP FCR

Gender
Male 84 (62.2) 27.70 � 7.63 41.55 � 5.53 15.26 � 3.00
Female 51 (37.8) 32.16 � 6.77 44.98 � 8.98 17.75 � 5.25
t-value 3.428 2.462 3.084
P-value 0.001a 0.016* 0.003a

Marital status
Married 67 (49.6) 29.27 � 7.93 42.36 � 7.64 15.66 � 3.97
Single 68 (50.4) 29.50 � 7.33 43.32 � 6.76 16.74 � 4.31
t-value 0.176 0.778 1.512
P-value 0.861 0.438 0.133

Education
Junior middle school or lower 30 (22.2) 35.73 � 6.05 44.60 � 7.29 18.37 � 5.16
Senior high school or secondary specialized school 51 (37.8) 28.61 � 6.23 43.43 � 6.89 16.55 � 3.87
University or higher 54 (40.0) 26.59 � 7.64 41.31 � 7.25 14.67 � 3.15
F-value 17.985 2.327 8.823
P-value 0.000a 0.102 0.000a

Family annual income per capita (RMB)
< 30,000 60 (44.4) 28.93 � 7.35 42.25 � 6.34 16.15 � 3.99
30,000–99,999 66 (48.9) 30.08 � 7.34 44.33 � 7.66 16.42 � 4.41
� 100,000 9 (6.7) 27.33 � 11.07 35.89 � 4.46 14.89 � 3.59
F-value 0.702 6.278 0.542
P-value 0.497 0.002a 0.583

Religious belief
Yes 29 (21.5) 31.41 � 6.10 42.79 � 7.72 15.66 � 4.02
No 106 (78.5) 28.83 � 7.91 42.86 � 7.09 16.35 � 4.21
t-value 1.630 0.043 0.794
P-value 0.105 0.966 0.429

Occupational status
Full/part time 49 (36.3) 28.20 � 7.30 44.39 � 7.09 17.04 � 3.88
No 86 (63.7) 30.06 � 7.74 41.97 � 7.15 15.72 � 4.26
t-value 1.366 1.899 1.785
P-value 0.174 0.060 0.076

Pretransplant cancer diagnosis
Acute leukaemia 102 (75.6) 29.87 � 7.47 43.03 � 7.38 16.54 � 4.44
Other 33 (24.4) 27.88 � 7.95 42.27 � 6.67 15.15 � 2.99
t-value 1.722 0.274 2.806
P-value 0.192 0.601 0.096

Type of HSCT
Autologous 13 (9.6) 30.20 � 5.35 43.50 � 6.95 16.19 � 4.19
Allogeneic 122 (90.4) 29.33 � 7.65 42.76 � 7.20 17.01 � 3.33
t-value 0.399 0.353 0.823
P-value 0.690 0.724 0.412

Years since transplant
� 1 year 55 (40.7) 29.16 � 6.80 42.02 � 6.60 15.67 � 4.81
1–3 year 46 (34.1) 29.26 � 7.95 42.15 � 7.11 16.80 � 3.22
3–5 year 34 (25.2) 29.91 � 8.53 45.12 � 7.94 16.24 � 4.18
F-value 0.109 2.316 0.926
P-value 0.896 0.103 0.399

a P < 0.01,*P < 0.05; SC, social constraint; IP, illness perception; FCR, fear of cancer recurrence; AYA, adolescent and young adult; HSCT, Hematopoietic stem cell
transplantation
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society rather than become a burden.38 Results of the present study
identified gender and educational level as potential risk factors for FCR,
consistent with previous studies that found similar influencing factors of
FCR among HSCT survivors.5,11,40 Worrying about cancer recurrence is
normal, and maintaining a reasonable FCR allows patients to be more
compliant with their doctors' treatment instructions, and allows possible
early detection of potential recurrence.16 However, previous studies have
shown that high FCR levels, mainly clinically significant FCR, can elicit a
Table 2
Summary of the mediating effects of IP on the relationship between SC and FCR
(n ¼ 135).

Effect Path B SE T P-value

Total effect SC→FCR 0.198 0.044 4.475 < 0.01
Indirect effect SC→IP 0.388 0.075 5.183 < 0.01
Indirect effect IP→FCR 0.215 0.048 4.476 < 0.01
Direct effect SC→FCR 0.115 0.045 2.529 < 0.01

SC, social constraint; IP, illness perception; FCR, fear of cancer recurrence;
B, unstandardized coefficient; SE, standard error

4

heightened state of alertness or fear to physical sensations or symptoms,
as well as constant worry, fear, and anxiety associated with cancer
recurrence.41 Consequently, attention should be paid to the unmet needs
of AYA-HSCT survivors, in order to avoid or at least minimize the
negative impact of high intensity fear of recurrence among survivors.

Results of the present study also revealed an SC score of 29.39 � 7.61
in young HSCT patients, with a mean score of 1.96 � 0.51, which was
lower than the findings of Nenova et al.42 among 49 HSCT patients. The
difference between the results can be attributed to the age difference of
respondents and assessment tools (unlike our study, they recruited adults
over 18 years old and adopted a 10-item SCS scale as an assessment tool).
Furthermore, we found a significant positive correlation between SC and
FCR in AYA-HSCT survivors while results of hierarchical regression
analysis also showed that SC was an independent predictor of FCR after
controlling for socio-demographic and clinical information. These results
were consistent with the findings of several previous studies among
breast cancer patients.27,28,43

Numerous researchers have demonstrated the effects of HSCT on
patients' interpersonal relationships and social networks.44,45 Firstly,



Fig. 1. Mediating role of illness perception on the relationship between social constraints and fear of cancer recurrence.

Z. Shen et al. Asia-Pacific Journal of Oncology Nursing 9 (2022) 100060
their social circle shrinks, and some survivors face various challenges like
discrimination, career derailment, job insecurity, and mental limitations
as a result of their illness. These challenges make them to withdraw from
social circles. Secondly, they are shunned by family and friends, when
discussing cancer or transplants. Previous studies have shown that
although patients feel that experiencing HSCT makes family life more
connected and positive, they also fear being perceived as “weak” or
“pathetic” by family and friends.46 Consequently, they are reluctant to
talk to medical staff or family members because they can neither un-
derstand what they are going through nor their deep psychological ex-
periences. Therefore, their psychological experiences constitute a
phenomenon that disrupts their communication with partners and other
family members. In general, social support is associated with less pain
and more happiness, while SC is often associated with distress such as
anxiety, depression, fear, post-traumatic stress disorder, and worry.47,48

In order to reduce SC perceived by survivors, health personnel, and
volunteers should encourage and help survivors to return to work, while
guiding their families and friends to provide positive emotional support.

Again, results of the present study revealed that the total score based
on the BIPQ scale was 42.84 � 7.20, which was slightly higher than that
reported by Valenta et al.49 who used the same assessment tool but
without age stratification. In addition, our results showed that male
AYA-HSCT survivors and those with a high family income exhibited
lower IP levels, indicating that they had lower negative perception of the
disease. We hypothesized that high-income patients could cope with the
costs of repeated follow-up and medication after transplantation, and
enjoy greater access to medical resources and have a greater sense of
control over their disease. Results from several studies have demon-
strated that apperception of a greater sense of control and fewer conse-
quences of one's illness are linked to better social, emotional, functional
health, less distress, anxiety, and depression among HSCT recipients.49,50

Therefore, patients with lower income levels should be concerned about
whether they have excessive negative disease perception. In addition,
results indicated that IP was not only positively correlated with FCR but
was also an independent predictor of FCR for AYA-HSCT survivors,
consistent with the findings of previous studies that focused on patients
with breast cancer, bladder cancer, or lung cancer.51–53 This result was
also consistent with the view of SRMI proponents that patients with
negative disease perception will exhibit higher FCR levels. Based on this,
disease perception should be considered a starting point for prevention of
FCR, affirming the need to reduce patients' FCR from the perspective of
cognitive intervention.

In the present study, IP (with a value of 42.1%) exerted a significant
mediating effect on the relationship between SC and FCR,. This is
consistent with the findings of a previous study which confirmed the
mediating effect of IP on the association between SC and FCR among
patients with breast cancer.54 Similarly, Mikrut et al.55 conducted a
survey of 66 primary caregivers caring for young cancer patients and
found that greater SC was associatedwith worse cognitive processing and
5

higher FCR, and ultimately with more severe depressive symptoms.
These results also support the theoretical framework of this study, which
suggested that SC is an extrinsic influence factor that hinders positive
cognitive processing of cancer-related problems and leads to negative
disease perception. Over time, this perception causes persistent mental
health intrusion and heightened arousal, which in turn leads to unrea-
sonable FCR levels. In the traditional Chinese mindset, cancer often
signifies disaster and bad luck, and limiting responses from others may
remind survivors that they have cancer or even they are a burden to their
families. This reinforces survivors' self-humiliation and leads to pro-
longed emotional distress and negative perception of disease. Further-
more, this stress and negative perception can worsen FCR because
survivors know that a relapse means an unbelievable increase in the
burden to their family and more difficulties in returning to social life.

Based on our findings, we put forward some recommendations for the
clinical management of FCR for AYA-HSCT survivors. Firstly, there is a
need to create a positive social environment around AYA-HSCT survivors
in order to encourage them to freely express their emotions and
communicate their ideas, as this will help reduce the level of FCR. In
addition, assessment of survivors' family and social environment should
not be ignored. Secondly, AYA-HSCT survivors with high SC should be
granted facilitated access to health care professionals with good knowl-
edge of cancer follow-up care, because they constitute an important
source of social support. Knowledgeable healthcare professionals have
been shown to contribute to the mental health of survivors by providing
information, utility, interpersonal and emotional support.56,57 Thirdly, IP
had a partial mediating effect on the relationship between SC and FCR.
Some previous studies have shown that cognitive behavioral therapy
(CBT) intervention,58,59 mindfulness-based cognitive therapy,60 and
internet-based psychotherapeutic intervention61 can significantly reduce
AYA cancer patients' FCR by adjusting disease perception. Therefore,
targeted interventions for improving survivors’ negative IP should be
developed and deployed.

Limitations

This study had some limitations. Firstly, we only selected AYA sur-
vivors who received HSCT in a hospital in Changsha, Hunan Province,
China, which represented only a small sample size. Secondly, this study
adopted an across-sectional design, and lacked follow-up of survivors
across different time periods. Further studies, using a multi-center, and
large-sample longitudinal cohort is needed to validate the observed tra-
jectory of FCR, examine its dynamic changes, and provide a reference for
clinical development of targeted intervention.

Conclusions and recommendations

Results of the present study demonstrated that SC directly affects FCR
for AYA-HSCT survivors. Our results further indicated that IP has a
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partial significant mediating effect on the relationship between SC and
FCR. We therefore recommend as follows:

1. AYA-HSCT survivors should be provided with family and social
network support, to encourage their expression. Also, health pro-
fessionals should educate survivors and their families on cancer home
care and provide them with professional information, practical,
interpersonal, and emotional support.

2. Targeted interventions should be developed and deployed to improve
survivors' negative illness perception. Moreover, some behavioral
cognitive therapy that improves survivors' perception of the disease
may be useful.
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