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Purpose: Cancer diagnosis and treatment are long-term traumatic stressors. Depression and
anxiety are known to be prevalent in patients with cancer, but post-traumatic disorder
(PTSD) has been overlooked frequently in this population. This study aimed to estimate
the prevalence of PTSD and examined the mediating role of hope in the relationship between
perceived stress and PTSD symptoms in Chinese patients with oral cancer.
Methods: A total of 230 oral cancer patients were recruited to complete a questionnaire
including the Posttraumatic Stress Checklist-Civilian Version (PCL-C), the Perceived Stress
Scale-10 (PSS-10) and the Herth Hope Index (HHI). Analysis of variances (ANOVA)/t-test,
Person’s r and hierarchical linear regression analysis methods were conducted to assess the
associations among perceived stress, hope and PTSD symptoms. Asymptotic and resampling
strategies were used to explore the mediating role of hope.
Results: The prevalence of PTSD symptoms was 6.05% in Chinese patients with oral
cancer. Perceived stress was positively related to PTSD symptoms, explaining 39.9% of
the variance. In addition, hope was negatively related to PTSD symptoms, explaining 5.9%
of the variance. Besides, the proportion of mediation of hope was 30.06%.
Conclusion: Perceived stress was positively associated with PTSD symptoms, and hope
was negatively associated with PTSD symptoms. Furthermore, hope played partial mediating
role in the relationship between perceived stress and PTSD symptoms. Thus, more attention
should be paid to patients’ PTSD status, and take measures is to relieve stress and increase hope.
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Oral cancer is a general term for malignant tumours occurring in the oral cavity and
oropharynx.1 Because of tobacco and alcohol use, squamous cell carcinoma (SCC)
has become increasingly common, accounting for more than 90% of all oral
cancers.2 Cancer of the oral cavity is one of the most common malignancies,
especially in developing countries.2 Worldwide, 405,000 new cases of oral cancer
are anticipated each year.3 In China, there are more than 46,000 new cases of oral
cavity cancer (including lip and pharynx) diagnosed every year, and this cancer
causes 21,000 deaths each year.4
Oral cavity cancer is a highly lethal disease with a mortality rate that approaches
50% and it has a high risk of recurrence.5 In addition to the problems common to all
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cancers, such as cancer-related pain, poor quality of life
and the long-term side effects of cancer treatment, patients
with oral cancer may also suffer from facial deformity and
oral dysfunction. These unique characteristics may cause
and aggravate patients’ mental distress, such as depres
sion, anxiety and posttraumatic stress disorder (PTSD).6
However, while depression and anxiety are known to be
prevalent in patients with cancer, PTSD symptoms have
been examined less frequently in this population.
PTSD is a continued mental disturbance that affects
individuals after they have witnessed, experienced or
encountered a traumatic event with a risk of serious injury
or death.7 PTSD has three typical symptoms: intrusion
(mentally re-experiencing the trauma), avoidance (such
as thoughts, persons, places or situations related to the
traumatic event), and hypervigilance (always being alert,
difficulty concentrating). Conceptually, cancer is different
from other known PTSD stressors, such as war, traffic
accidents, rape, and natural disasters.8 However, oral can
cer treatment can be intrusive, resulting in permanent
functional and disfiguring changes, thereby increasing the
likelihood of a posttraumatic stress reaction.9 In addition,
cancer has been identified as a potential trauma in the
Diagnostic and Statistical Manual of Mental Disorders
Fourth Edition (DSM-IV).10 PTSD symptoms are asso
ciated with impaired overall health, quality of life and
survival in cancer patients.8 Thus, it is imperative to
investigate the prevalence of PTSD symptoms and to
identify potential influencing factors.
Stress, defined as a complex physiological state that
embodies a range of integrative physiological and beha
vioural processes which occur when there is a real or
perceived threat to homeostasis, can affect many aspects
of life (ie, physical, behavioural and psychiatric
manifestations).11 The potential stresses of cancer patients
are widely acknowledged. Patients diagnosed with cancer
are exposed to a high level of stress that derives from lifethreatening feelings, an unpredictable survival time, and
the crushing cost of health care. In addition, compared
with other types of cancer, oral cancer patients are faced
with multiple stressors, including significant changes in
body image and altered oral function. Besser et al found
that people who had experienced high levels of stress
expressed high levels of PTSD symptoms,12 which
means that perceived stress is associated with PTSD symp
toms. Therefore, it is of great importance to study the
impact of stress on the PTSD symptoms of patients with
oral cancer.
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As a positive psychological resource, hope has become
of increasing importance in clinical practice. Hope is
defined as a multidimensional dynamic life force charac
terized by a confident yet uncertain expectation of achiev
ing a future good which is realistically possible and
personally significant.
13
Based on this definition, Herth developed a model of
hope to measure the hope level in cancer patients, which
consisted of three dimensions: temporality and future;
positive
readiness
and
expectancy;
and
14
interconnectedness.
A previous study reported that
hope played an important role in tapering off stress and
PTSD symptoms.15 Liu et al also measured the relation
ship between hope and PTSD symptoms in patients who
were diagnosed with haematological malignancies and
found a negative correlation between hope and PTSD
symptoms.8
Moreover, in many studies, hope was often regarded as
a mediator to combat PTSD symptoms. For example, Zhou
et al found that hope mediated the relationship between
social support and PTSD symptoms among adolescents
following the Ya’an earthquake.16 A previous study also
found that hope partially mediated the relationship
between social support and PTSD symptoms among
Chinese patients with ovarian cancer.17 Therefore, in the
present study, we aimed to investigate the relationship
between hope and PTSD symptoms and to examine the
mediating effect of hope among Chinese patients with oral
cancer.
In light of the above concerns, the aims of our study
were: (1) to explore the prevalence of PTSD symptoms
and its associated factors among Chinese patients with oral
cancer, (2) to examine the relationship of perceived stress,
hope and PTSD symptoms among Chinese patients with
oral cancer, and (3) to determine the mediating role of
hope on the association between perceived stress and
PTSD symptoms.

Patients and Methods
Study Design and Sampling
A cross-sectional study was conducted in Shenyang,
China, from May 2016 to October 2017. The participants
were sampled through a convenience sampling method.
They were recruited from two hospitals in Liaoning
Province, including the Shengjing Hospital of China
Medical University and the Stomatology Hospital of
China Medical University. Once patients agreed to
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participate in this study, they were given the question
naires and informed consent forms to read and sign. The
eligibility criteria were as follows: the patients were over
18 years old, had been clinically diagnosed with oral
cancer, had already undergone surgical resection of their
cancer, were aware of their own diagnosis, were well
enough to fill out the questionnaires and had the ability
to accurately and fluently answer questions. The exclusion
criteria included patients that had a history of psychiatric
or cognitive disorders (such as depression or anxiety),
were illiterate and unable to complete the survey, and
had other oral diseases or other cancers. Eligible patients
were invited to join the study by their attending physi
cians. The investigators were responsible for helping the
patients understand all of the questionnaire items without
any inducement in regard to their answer. Finally, the
completed questionnaires were obtained from 230 indivi
duals, including 135 men and 95 women.
The present study received ethical approval from the
Committee on Human Experimentation of China Medical
University, and all of the research procedures were con
ducted in conformity to the ethical standards.

Demographical and Clinical
Characteristics
The demographic characteristics collected about the
patients included age, gender, marital status, educational
level, monthly income, work status, and residence. Their
age was divided into two ranges: <60 and ≥60 years. Their
marital status was categorized as married/cohabitation,
single/divorced/separated/widowed. Options for educa
tional level included “middle school or lower”, “high or
secondary school” and “college or above”. Monthly
income was categorized as “< 3000 RMB” and “≥3000
RMB”. Work status was categorized as “retirement/unem
ployed”, “temporary worker” and “regular employee”.
Residence was categorized as “rural area” and “urban
area”. Clinical characteristics of their cancer included
familial inheritance and distant metastasis.

Measurements
The Chinese version of the Posttraumatic Stress
Checklist-Civilian Version (PCL-C) was used to mea
sure PTSD symptoms, including avoidance, intrusion
and hyperarousal, according to the DSM-IV symptom
criteria.18 The PCL-C consists of 17 items, and each
item uses a 5-point Likert scale (from 1 “not at all” to
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5 “extremely”) to reflect the severity of a particular
symptom in the past month. The total score ranges
from 17 to 85, with a higher total score indicating
more severe PTSD symptoms. A total score ≥50 sug
gests the probable presence of PTSD. The Chinese
version of the PCL-C has shown adequate reliability
and validity in cancer patients.19,20 In the present
study, the Cronbach’s α for the total scale was 0.950.
The Perceived Stress Scale-10 (PSS-10) was used to
assess perceived stress.21 This scale was used to assess
the level of perceived stress in people’s lives. The item
is scored on a 5-point Likert scale ranging from never
to very often. The total score ranges from 0 to 40, and
higher scores indicate a higher level of perceived
stress. The Chinese version has demonstrated good
reliability and validity.22 Its Cronbach’s α was 0.833
in this study.
The Herth Hope Index (HHI) was used to assess the
level of hope in the patients. This scale has 12 items,
and each item has 4 response categories from 1 to 4.23
A higher total score reflects a higher level of hope. The
Chinese version of the HHI has been widely used in
cancer patients with good reliability and validity.24 In
the present study, the Cronbach’s α of the total scale
was 0.809.

Statistical Analysis
All statistical analyses were conducted using the
Statistical Package for the Social Sciences (SPSS, ver
sion 23.0), with a two-tailed probability value of <
0.05 considered to be statistically significant. The
demographic and clinical variables are described as
the mean, standard deviation (SD), number (n) and
percentage (%), as appropriate. The distribution of
PTSD symptoms in the categorical, demographic and
clinical variables was tested by t-tests or one-way
ANOVA. The correlations among PTSD, perceived
stress and hope were conducted using Pearson’s corre
lation analysis. Hierarchical multiple linear regression
analysis was performed to explore the mediation of
hope in the relationship between perceived stress and
PTSD symptoms. Control variables (educational level,
smoking, drinking and distant metastasis) were entered
in step 1. In step 2, perceived stress was included as an
independent variable. Hope was added in step 3.
We use asymptotic and resampling strategies to examine
hope as a potential mediating role in the association between
perceived stress and PTSD symptoms.25 As shown in
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Step 2

c’
Perceived stress

PTSD symptoms

Figure 1 Theoretical model of the mediation of hope on the association between
perceived stress and PTSD symptoms. c: total effect of perceived stress on PTSD
symptoms; a: association of perceived stress with hope; b: association between
hope and PTSD symptoms after controlling for the covariate; c’: direct effect of
perceived stress on PTSD symptoms after adding hope ad mediator.

Figure 1, the aim of step 1 was to test whether the relation
ship between perceived stress and PTSD symptoms was
significant (path c) while the aim of step 2 was to examine
the mediation of hope (path a*b). If the direct effect (path c’)
of perceived stress on PTSD symptoms in step 2 was smaller
than the total effect (path c) in step 1 or was not significant,
the mediation of hope possibly existed. In this study, we used
5000 bootstrap samples. A bias-corrected and accelerated
95% confidence interval (BCa 95% CI) was conducted for
each a*b product, and a BCa 95% CI excluding 0 indicated
significant mediation. The PTSD, HHI, and PSS scores were
standardized to account for the differences in the scale scores.

Results
Descriptive Statistics
In the present study, the demographic and clinical charac
teristics of the patients and the PTSD symptom scores for
the different categories of variables are shown in Table 1.
A total of 230 patients with oral cancer participated in our
survey, including 135 men and 95 women, with a mean
(SD) age of 56.13 (13.54) years old. More than half of the
participants had a household monthly income under 3000
RMB. Approximately 89.13% of the patients were married
or cohabiting. Additionally, only approximately 11.74% of
the participants had an educational level of college or
above. Concerning the clinical variables, 16 (6.95%) of
the patients had familial inheritance of cancer, and 13
(5.65%) of the patients had distant metastasis.
Among all of the variables, the PCL-C scores were
significantly different among the different categories of
variables, including educational background (F = 4.507,
p = 0.012), smoking (t = 3.028, p = 0.003), alcohol con
sumption (t = 2.534, p = 0.012) and distant metastasis (t =
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3.365, p = 0.001). However, the differences in the other
variables were not statistically significant.

Correlations Among PTSD Symptoms,
Perceived Stress and Hope
The correlation analyses of the continuous variables are
presented in Table 2. The mean PCL-C score among
patients with oral cancer was 32.20±11.04. Perceived
stress was significantly and positively associated with
PTSD symptoms (r = 0.645, p<0.001), whereas hope was
significantly and negatively associated with PTSD symp
toms (r = −0.628, p<0.001). Perceived stress was nega
tively associated with hope (r = −0.363, p<0.001).

Hierarchical Multiple Regression Analysis
All of the independent variables that were associated with
PTSD symptoms in the univariate analysis (p <0.05) were
entered into the hierarchical multiple regression model. As
shown in Table 3, in step 1, control variables including educa
tional level, smoking, drinking alcohol and distant metastasis
as a whole accounted for 5.6% of the variance in PTSD
symptoms. In step 2, after controlling for the control variables,
perceived stress was significantly and positively associated
with PTSD symptoms (β=0.659, p <0.001). In step 3, hope
was negatively correlated with the PTSD symptoms (β=
−0.309, p <0.001), and the effect of perceived stress on the
PTSD symptoms was smaller (β=0.477, p <0.001), which
indicated that hope probably plays a mediating role in the
relationship between perceived stress and PTSD symptoms.

The Mediating Role of Hope Between
Perceived Stress and PTSD Symptoms
As shown in Figure 2, the total effect (path c) of perceived
stress on PTSD and the indirect effect of perceived stress
on the PTSD symptoms via hope (path a*b) were evalu
ated. The direct effect (path c’) of perceived stress on the
PTSD symptoms was still significant when hope was
included as a mediator, and the BCa 95% CI did not
include 0. Therefore, hope had a partially mediating effect
on the relationship between perceived stress and PTSD
symptoms (a*b = −0.46; BCa 95% CI: 0.285, 0.655).
The proportion of the total effect of perceived stress on
PTSD symptoms mediated by hope was calculated with
the formula (a*b)/c to assess the mediating effect size. The
proportion of hope was 30.06% in the present study.
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Table 1 Demographic and Clinical Characteristics of Participants and Result of Univariate Analysis
Variables

N (%)

PTSD
Mean

SD

135(58.6)
95(41.4)

33.34
30.58

11.12
10.78

139(60.4)

32.55

11.41

91(39.6)

31.90

10.75

Single/divorced/

25(10.8)

28.52

10.51

Separated/widowed
Married/cohabitation

205(89.2)

32.65

11.04

145(63.1)

31.67

10.65

85(36.9)

33.13

11.69

Middle school or lower

101(43.9)

30.92

9.42

High or secondary school
College or above

102(44.3)
27(11.7)

34.42
28.26

12.05
11.45

< 3000

145(63.0)

32.80

10.96

≥3000

85(37)

31.14

11.17

Retirement/unemployed
Temporary workers

133(57.8)
32(13.9)

32.23
33.64

10.78
10.35

Regular employee

65(28.2)

31.45

11.98

Yes

118(51.3)

30.09

10.93

No

112(48.7)

34.42

10.76

135(58.7)
95(41.3)

30.67
34.37

10.75
11.14

16(6.9)

32.34

11.13

214(93.4)

28.60

8.90

Yes

13(5.6)

42.00

14.11

No

217(94.4)

31.62

10.59

Gender
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Male
Female
Age
<60
≥60
Marital status

Residence
Rural area
Urban area
Educational background

Household monthly income (yuan)

Job status

Smoking

Drinking alcohol
Yes
No
Familial inheritance
Yes
No
Distant metastasis

F/t

P-value

1.870

0.063

0.444

0.658

1.775

0.077

0.965

0.336

4.507

0.012

1.094

0.275

0.410

0.664

3.028

0.003

2.534

0.012

1.273

0.204

3.365

0.001

Abbreviation: SD, standard deviation.

Discussion

PTSD symptoms in patients with oral cancer, based upon

This cross-sectional study of patients with oral cancer was
conducted in Liaoning Province in the northeastern region
of China, and it is the first in China to examine the associa
tion between perceived stress and PTSD symptoms and the
mediating role of hope in this relationship. In this study on

the scoring method (PCL-C scored 50 and above), 6.05% of
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our sample reported PTSD symptoms. This prevalence was
similar to that of patients with gynaecologic cancer (6.08%)
in China26 but lower than the previously reported preva
lence (10.3%) of oral cancer in China.27 This difference
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Table 2 Correlations Among PTSD, Hope and Perceived Stress
Mean

SD

PTSD

Hope

PTSD
Hope

32.20
36.42

11.04
4.63

1
−0.628**

1

Perceived stress

16.67

4.83

0.645**

−0.363**

1

Note: **p <0.01.
Abbreviation: SD, standard deviation.

Table 3 Hierarchical Multiple Regression Analysis Results
Variables

Step 1

Step 2

Step 3

β

P-value

β

P-value

β

P-value

Edu-1

−0.176

0.010

−0.063

0.219

−0.054

0.260

Edu-2

−0.124

0.065

−0.022

0.673

0.061

0.951

Smoking

0.097

0.245

0.103

0.100

0.084

0.153

Drinking alcohol

0.090

0.275

0.173

0.006

0.149

0.011

Distant metastasis

0.201

0.002

0.136

0.005

0.080

0.087

0.659

<0.000

0.477

<0.000

−0.309

<0.000

Control variables

Perceived stress
Hope
F

5.632**

38.025***

41.464***

R2
Adjusted R2

0.112
0.092

0.506
0.492

0.567
0.553

R2-change

0.112

0.394

0.061

Notes: Edu-1 means “middle school or lower” vs “college or above”; Edu-2 means “high or secondary school” vs “college or above”; **p <0.01, ***p <0.001.

may be attributed to the difference in measures and diag
nostic criteria. Using the same diagnostic tool (PCL-C) and
the same cut-off score (≥50), the PTSD symptom preva
lence was determined to be between 1.9% and 12% among

c =1.53
PTSD symptoms

Perceived stress

Hope
b = -0.80

a = -0.58
c’ = 1.06
Perceived stress

PTSD symptoms

Figure 2 Model of the mediation of hope on the association between perceived
stress and PTSD. c: total effect of perceived stress on PTSD symptoms (c = 1.53,
p < 0.01); a: association of perceived stress with hope (a = −0.58, p < 0.01); b:
association between hope and PTSD symptoms after controlling for the covariate
(b = −0.80, p < 0.01); c’: direct effect of perceived stress on PTSD symptoms after
adding hope ad mediator (c’ = 1.06, p < 0.01). Educational level, smoking, drinking
alcohol, familial inheritance and distant metastasis were covariates.
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patients with breast cancers.28–31 Among head and neck
cancer survivors, 11 of 93 participants (11.8%) who scored
≥ 44 on the PCL-C demonstrated PTSD.32 Moreover, stu
dies using self-reported PTSD symptom measures yielded
a prevalence ranging from 7.3% to 13.8%, and using more
stringent, clinician-administered structured diagnostic inter
views for PTSD yielded a current prevalence estimated at
6.4% (95% CI 4.1–9.9).33,34 In fact, because the knowledge
about PTSD symptoms in oral cancer is relatively limited
and there are differences in the measurement tools and
diagnostic methods, a clear and reasonable comparison of
the prevalence of PTSD could not be carried out. However,
the present study clearly demonstrated that some patients
with oral cancer suffered from clinically significant symp
toms of posttraumatic stress. Therefore, it is imperative to
determine the crucial influencing factors and identify tar
geted solutions.
Regarding demographic and clinical factors, patients with
a college degree or above had the lowest PCL-C score. In
contrast, patients with distant metastasis had the highest
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PCL-C scores. This is probably due to the fact that distant
metastasis means that patients suffer from persistent intrusive
re-experiences of harrowing treatment procedures, which is
a well-known risk factor for cancer-related PTSD.35
Moreover, patients with greater educational advantages
might more clearly understand their illness, which could
reduce illness uncertainty36 since illness uncertainty has
been proven to be positively associated with PTSD
symptoms.37
The results of this study showed that after controlling
for the covariates, perceived stress and hope were the key
factors affecting PTSD symptoms, explaining 45.5% of
the total variance. Specifically, perceived stress was
found to be positively related to PTSD symptoms, which
echoes the findings of similar studies.38–40 The potential
stress of cancer patients is widely acknowledged since
a cancer diagnosis is a stressful event for most
individuals.1 In addition to the overload of physiological
stress caused by the cancer and its treatment, many
patients experience mental stress, such as worries about
their prognosis and treatments, disruption of their ordinary
life functions and an uncertain survival time. On the other
hand, compared with other types of cancer, patients with
oral cancer always face substantial challenges, including
problems with speaking, eating, breathing, and facial dis
figurement. Functional and facial changes have been pro
ven to have an adverse impact on patients’ psychological
well-being and to aggravate their stress level.2 Thus, it is
urgent to enact effective strategies to reduce cancer-related
stress levels in patients with oral cancer.
With regard to hope, we found that it was negatively
correlated with PTSD symptoms in patients with oral
cancer, which was similar to the findings of prior
studies.6,41,42 A meta-analytic review conducted by
Gallagher found that hope had a more strongly negative
relationship with PTSD symptoms than with other positive
expectancies.43 This might be mainly caused by the theory
of hope interacting with PTSD symptoms. Patients who
suffer from PTSD often feel if they do not have the ability
to cope with stressors in their lives and expect negative
outcomes when exposed to feared situations. However,
hope could provide individuals with a positive resource
to combat those psychological health-related problems and
build confidence in their abilities. Meanwhile, hope has
also been found to help patients adapt to cancer and give
cancer patients directions and reasons for survival,44
which could help patients reduce their PTSD symptoms.

Cancer Management and Research 2021:13

Zhang et al

Thus, one way to alleviate PTSD symptoms is to improve
the level of hope among Chinese patients with oral cancer.
As expected, hope was found to play partial mediating
roles in the relationship between perceived stress and
PTSD symptoms. Our results suggested that perceived
stress could reduce the level of hope of Chinese patients
with oral cancer; subsequently, reduced hope could lead to
their PTSD symptoms. In other words, we could reduce or
prevent PTSD symptoms in patients with oral cancer by
enhancing the level of hope and/or decreasing the level of
perceived stress. This result is in accordance with previous
studies that verified the mediating effect of hope in rela
tionships among many cancer patients’ psychological
outcomes.44–46 Compared to decreasing patients’ cancerrelated stress, it is more feasible for healthcare providers to
develop interventions that increase the hope level of oral
cancer patients. According to Luthans’ psychological capi
tal theory, hope is a positive psychological resource that
can be readily measured, developed and effectively man
aged. Interventions designed to enhance the level of hope
have been introduced in previous studies and confirmed to
be effective.42,47 Although positive resources are receiving
more attention in the oncology field, there are still few
psychological interventions involving hope therapy.
Therefore, future studies should focus more on this area.
Thus, hope therapy should be included in interventions for
oral cancer patients with PTSD symptoms.
Several limitations in this study design have to be
taken into account when the results are evaluated. First,
because of the cross-sectional design and self-reported
measures, no conclusion could be drawn about a causal
relationship between perceived stress and PTSD symp
toms. Second, this study was conducted in one city from
one province of China. The representativeness of the sam
ple might thus be affected. Third, several potential clinical
factors, such as recurrence, pathological stage and mode of
treatment received, may affect the PTSD symptoms of
patients with oral cancer, but we did not include them in
our study. Finally, this study focused only on the associa
tions among hope, perceived stress and PTSD symptoms,
other factors such as social support, resilience and selfefficacy needed further consideration. Thus, a more com
prehensive study should be conducted in the future.

Conclusion
In conclusion, our study showed that 6.05% of Chinese
patients with oral cancer had PTSD symptoms. Perceived
stress was positively associated with PTSD symptoms, and
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hope was negatively associated with PTSD symptoms.
Furthermore, hope partially mediated the relationship
between perceived stress and PTSD symptoms. Thus,
more attention should be paid to patients’ psychological
status. Interventions concerning perceived stress and hope
should be implemented to prevent or reduce PTSD symp
toms among Chinese patients with oral cancer.
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