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Background: Post-traumatic stress disorder (PTSD) can manifest in individuals following a traumatic event. There is a paucity of
studies focusing on PTSD symptoms in ovarian cancer (OC) patients. This study aimed to investigate the association of social support,
mental adjustment and PTSD symptoms in Chinese OC patients with a view to exploring whether mental adjustment could mediate the
relationship.

Methods: A cross-sectional study was conducted from January 2015 to December 2016. A total of 171 OC subjects were recruited
and the effective response rate was 81.3%. The PTSD Checklist-Civilian Version (PCL-C), Mini-Mental Adjustment to Cancer scale
(Mini-MAC) and Duke-UNC Functional Social Support Questionnaire were disseminated to the patients. The Chinese Mini-MAC was
used in this study focusing on three components, namely negative emotion, positive attitude, and cognitive avoidance. Hierarchical
linear regression analyses were employed to investigate the association of social support and PTSD symptoms, and the role of mental
adjustment in their mediation.

Results: The prevalence of PTSD symptoms was 17.3% in OC patients. PTSD symptoms were negatively related with both social
support and positive attitude, and positively associated with negative emotion and cognitive avoidance. Social support was negatively
associated with negative emotion and cognitive avoidance, and positively related with positive attitude. In addition, negative emotion
and positive attitude mediated the association between social support and PTSD symptoms.

Conclusion: PTSD symptoms in OC patients should be paid attention to. Social support and mental adjustment were positive
resources associated with PTSD symptoms. Moreover, mental adjustment could mediate the relation between social support and PTSD
symptoms in OC patients. Therefore, intervention management that focusing on improving perceived social support as well as
strengthening mental adjustment, especially negative emotion and positive attitude, may be useful for reducing PTSD symptoms in this
context.
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Introduction
Ovarian cancer (OC) is the most common cause of mortality in women with gynecologic malignancies.' Due to the lack
of specific symptoms, OC is typically in the advanced stage at diagnosis with extensive metastases. Consequently, even
following surgical cytoreduction and adjuvant chemotherapy, the overall 5-year survival rate is only 49%." Most OC
patients suffer from severe physical, psychological, and even social consequences.

Post-traumatic stress disorder (PTSD) is characterized by severe psychological responses to a traumatic event, such as
an earthquake, a war, or sexual assault.> Specific clusters of symptoms exist in PTSD, including trauma-related
intrusive thoughts and memories, avoidance tactics, and hyperarousal. Individuals with PTSD reported a decline in

physical, mental, and social function, in addition to reduced quality of life.” PTSD was applied to cancer patients when
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the Fourth Edition of Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR) diagnostic criteria were
expanded to a broader variety of traumatic events, including life-threatening disease.® Changes in DSM-5 diagnostic
criteria for PTSD raise specific concerns on the evaluation of cancer-related PTSD, since they state that a life-threatening
disease or debilitating medical condition is not necessarily considered a traumatic event.” Therefore, for cancer patients
to meet criterion A, the individual must be exposed to acute, severe complications or other extreme adverse events. The
majority of patients with OC will be treated with surgery and chemotherapy, and a few of them will lose reproductive
function, posing the patients in a traumatic condition. In addition, the unpredictability and uncontrollability of surgery
and prognosis might induce and exacerbate depress and fear. The reported prevalence of OC-related PTSD among
various studies is inconsistent, ranging from 0 to 45%.%'* Our previous study focused on prevalence of PTSD symptoms
in Chinese OC patients, and found that hope and resilience partly mediated the correlation between social support and
PTSD symptoms.'® Therefore, the present study aimed to further explore the role of mental adjustment.

Social support consists of both physical and psychological assistance given by family, friends, colleagues, and other
organizations. Social support has been shown to help protect against PTSD and depression.'*'® It is reported that the
perception of greater social support correlated with milder PTSD symptoms,'” and individuals with lower levels of social
support are more susceptible PTSD.'® Moreover, another study confirmed that social support was significantly associated
with recovery from PTSD.'® In contrast, a study explored the bidirectional temporal relationship of perceived social
support and PTSD symptoms. They revealed the impact of PTSD symptoms on subsequent perceived social support,
while perceived social support was not related to subsequent changes in PTSD symptom, indicating a unidirectional
relationship between them.?’ Thus, it would be meaningful to evaluate the association between social support and
symptoms of PTSD in OC patients.

Mental adjustment to cancer (MAC) is a coping strategy in terms of individual patient’s behavioral, cognitive, and
emotional responses to diagnosis and therapy.”' Previous study found that adaptive coping was related to better health
and quality of life, while maladaptive coping had opposite effects.?” It was reported that social support was positively
associated with fighting spirit, while negatively associated with helplessness/hopelessness and fatalism.”* Among patients
with gynecologic cancer, their responses were considerably affected by the perceived level of social support. Li et al**
demonstrated that mental adjustment could substantially intervene the association between perceived stress and depres-

1° concluded that mental adjustment played a mediating role between

sion symptoms. On the other hand, Wang et a
depressive symptoms and perceived social support. Only a limited number of studies have analyzed how mental
adjustment mediates the relationship between social support and PTSD symptoms, leading to a significant research
gap in the field.

In addition, demographic and clinical variables may also have effects on the occurrence of PTSD. A meta-analysis
demonstrated that patients with younger age and advanced disease might at a greater risk of PTSD.?® Other studies
highlighted that factors such as education and income were associated with PTSD.'®?” While, Mirabeau-Beale et al
compared PTSD in early and advanced stage OC patients, and found no significant differences in marital status,
educational status, occupational status or annual income.'? Therefore, it is important and meaningful to explore the
relationship between these variables and PTSD, especially when the variables were controlled for in the hierarchical
regression.

The objectives of the present study were to examine the association of social support with symptoms of PTSD in Chinese
OC patients, and to analyze whether mental adjustment mediated these variables. We hypothesized that PTSD symptoms were
significantly associated with social support, and mental adjustment would play a mediating role between them.

Methods
Study Population

From January 2015 to December 2016, a cross-sectional study was carried out using convenience sampling in OC
patients at the First Hospital of China Medical University, one of the largest service centers for cancer patients in
northeast China. The following inclusion criteria were used to enroll patients in the study: (1) aged 18 years or older; (2)
histological evidence of epithelial ovarian cancer or fallopian tube cancer; (3) aware of their diagnosis; (4) able to speak,
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read and understand Chinese. The exclusion criteria were patients with psychiatric or intellectual problems, and those
with other types of cancer. Written informed consent was received from each patient. The Ethics Committee for Human
Trials of the hospital approved all study protocols. Clinical data were obtained from original medical records and
structured questionnaires. A total of 171 OC subjects were recruited in the present study, and effective responses were
received from 139 patients (81.3%).

Evaluation of PTSD

The PTSD Checklist Civilian Version (PCL-C)*® was employed for the measurement of PTSD symptoms, which consists
of a 5-point Likert scale (1 = “not at all” to 5 = “extremely”) quantifying how bothersome the symptom has been to the
patient over the past 4 weeks. The scale consists of 17 items, with scores from 17 to 85. A higher score suggests a higher
level of PTSD symptoms, with the cutoff at 44 based on previous studies.'®* The Chinese version has been proven to
have great reliability.* The total scale had a Cronbach’s alpha of 0.910.

Measurement of Social Support

We applied the Duke-UNC Functional Social Support Questionnaire for the assessment of social support,>’ which
consists of a 5-point Likert scale (1 = “much less than I would like” to 5 = “as much as I would like”) quantifying how is
the patient’s satisfaction with their perceived level of social support. The total scale includes 8 items, with scores ranging
from 8 to 40. A higher score represents a higher level of perceived social support. The Chinese version has been verified
and widely applied to studies.’® The total scale had a Cronbach’s alpha of 0.865.

Measurement of Mental Adjustment

The Mini-Mental Adjustment to Cancer (Mini-MAC) scale, established for the evaluation of cognitive and behavioral
responses to a cancer diagnosis, was used to assess mental adjustment. The Mini-MAC scale includes 29 items with five
types of adjustment: helplessness/hopelessness, fatalism, fighting spirit, anxious preoccupation, and avoidance.’® The
Chinese version focuses on three components, namely negative emotion, positive attitude, and cognitive avoidance on
a 4-point Likert scale (1 = “definitely does not apply to me” to 4 = “definitely applies to me”). It is widely used and has
been showing strong effectiveness and reliability.** A higher score indicates a more efficient adjustment. Negative
emotion, positive attitude, and cognitive avoidance had Cronbach’s alpha values of 0.867, 0.704, and 0.769, respectively.

Statistical Analysis

Statistical analysis was conducted using the SPSS 22.0 software, with a P-value < 0.05 being statistically significant (two-
tailed). Variations of PTSD symptoms with respect to independent variables were examined by one-way ANOVA and an
independent sample #-test. Associations between PTSD symptoms, level of social support, and mental adjustment were
analyzed using Pearson’s correlation. Hierarchical multiple regression analysis was employed to investigate the impact of the
three blocks of independent variables of the symptoms of PTSD. All clinical and demographic variables were placed in block
1. Dummy variables were employed since educational, income levels, cancer stage, and treatment type were categorical
variables without a linear trend. Social support and mental adjustment were placed in block 2 and 3, respectively.

The SPSS PROCESS macro 3.5 with 5000 bootstrap samplings was adopted to examine the role of mental adjustment
in mediating social support and PTSD symptoms.*> >’ The specific indirect effect is calculated by a * b product. If zero is
not included in the bias-corrected and accelerated 95% CI (BCa 95% CI), the role in mediation is statistically significant.
To estimate the indirect effects, we analyzed their proportion in total effects.

Results

Descriptive Statistics

Patient clinical and demographic characteristics were displayed in Table 1. The average age at diagnosis was
57.78 + 10.14 years old. More than half of the patients had completed secondary school education, and reported
a household income above 2000 Chinese yuan. All patients were diagnosed with epithelial ovarian cancer. 66.2%
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Table | Mean Scores of PTSD Symptoms According to Demographic and Clinical
Variables (n = 139)

Variables N (%) PTSD P value
(Mean £ SD)

Demographic variables

Age(year) 0.488
<45 12 (8.6%) 3283 + 11.43
46-55 48 (34.5%) 31.42 + 86l
=56 79 (56.9%) 33.37 £ 8.64

Educational level 0.095
Primary school 39 (28.1%) 34.62 + 8.94
Secondary school 78 (56.1%) 32.55 £ 865
Junior college or above 22 (15.8%) 29.50 + 8.97

Income (Yuan per month) 0.026
<2000 64 (46.0%) 3432 £ 8.60
2001-3000 45 (32.4%) 32.64 £ 9.50
23001 30 (21.6%) 29.07 £ 7.55

Clinical variables

Cancer stage 0.036
| 32 (23.0%) 29.22 £ 826
Il 15 (10.8%) 3233 £ 867
I+ v 92 (66.2%) 33.89 £ 8388

New diagnosis 0.88
Yes 111 (79.9%) 32.70+8.81
No 28 (20.1%) 32.43+9.26

Treatment type 0.125
Chemotherapy 47 (33.8%) 31.28 + 9.6l
Combined treatment 79 (57.6%) 33.94 + 823
Others 13 (8.6%) 29.77 £ 9.14

Abbreviations: PTSD, post-traumatic stress disorder; SD, standard deviation.

of patients were diagnosed at stage III or IV, and 57.6% obtained combined treatment. Combined treatment
included both surgery and chemotherapy. The prevalence of PTSD symptoms among these patients was 17.3%
(PCL-C score > 44).

Impact of Demographic and Clinical Variables on Symptoms of PTSD

Patients with an income less than 2000 yuan had more symptoms of PTSD (34.32 + 8.60) as compared with those stating an
income of 2001-3000 (32.64 = 9.50) or higher than 3001 (29.07 £ 7.55) (Table 1). Patients with stage III or IV had more
symptoms of PTSD (33.89 + 8.88) compared to those with stages I (29.22 + 8.26) and II (32.33 + 8.67).

Correlations Between Social Support, Mental Adjustment, and PTSD Symptoms

In Table 2, PTSD symptoms were negatively related with both social support (r =—0.348, P < 0.01) and positive attitude (r =
—0.363, P <0.01), and positively associated with negative emotion (r = 0.494, P < 0.01) and cognitive avoidance (r = 0.410,
P <0.01). Social support was negatively associated with negative emotion (r =—0.377, P <0.01) and cognitive avoidance (r =
—0.169, P < 0.05), and positively related with positive attitude (r = 0.201, P <0.01).

Relationship of Social Support and PTSD Symptoms Based on Hierarchical Linear

Regression
As shown in Table 3, following adjustments for age, income, cancer stage and social support, the result in block 3 had
statistically significance (R*= 0.439, Adjusted R?= 0.400, F= 11.208, P< 0.001). Social support and the three factors of
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Table 2 Correlations Between Social Support, Mental Adjustment, and PTSD Symptoms
Variable Mean SD | 2 3 4
I. Social support 30.02 6.09 |
2. Negative emotion 20.05 5.14 —0.377*%* I
3. Positive attitude 17.36 2.07 0.201%** —0.326%* |
4. Cognitive avoidance 7.15 1.56 —0.169* 0.267%* 0.033 |
5. PTSD symptoms 32.65 8.87 —0.348%* 0.494** —0.363%* 0.410%*
Notes: *P< 0.05; **P< 0.01.
Abbreviations: PTSD, post-traumatic stress disorder; SD, standard deviation.
Table 3 Exploration of Variables Associated with PTSD Symptoms Using Hierarchical Linear
Regression
Variables B SE B B T P-value
Block |
Age 0.053 0.075 0.060 0.699 0.486
Monthly income | 5.170 1.931 0.292 2.677 0.008
Monthly income 2 4.151 2.068 0.218 2.008 0.047
Cancer stage | 2.033 2.634 0.071 0.772 0.442
Cancer stage 2 3.106 1.665 0.173 1.865 0.064
F 2310 0.048
R? 0.080
Adjusted R? 0.045
AR? 0.080
Block 2
Age 0.065 0.071 0.075 0.919 0.360
Monthly income | 4.707 1.831 0.266 2.571 0.011
Monthly income 2 3.499 1.963 0.184 1.783 0.077
Cancer stage | 2.185 2.492 0.077 0.877 0.382
Cancer stage 2 2.427 1.584 0.135 1.532 0.128
Social support —0.472 0.116 —0.324 —4.074 <0.001
F 4918 <0.001
R? 0.183
Adjusted R? 0.146
AR? 0.103
Block 3
Age 0.038 0.060 0.043 0.632 0.529
Monthly income | 3.881 1.561 0.219 2.486 0.014
Monthly income 2 2.807 1.673 0.148 1.677 0.096
Cancer stage | —0.090 2.130 —0.003 —0.042 0.966
Cancer stage 2 0.863 1.346 0.048 0.641 0.523
Social support —0.189 0.105 —0.130 -1.799 0.074
Negative emotion 0.474 0.132 0.275 3.581 <0.001
Positive attitude —0.927 0.311 —0.216 —2.981 0.003
Cognitive avoidance 1.827 0.403 0.322 4.538 <0.001
F 11.208 <0.001
R? 0.439
Adjusted R? 0.400
AR? 0.256
Notes: Income |, 2001-3000 vs = 3001; income 2, < 2000 vs = 3001. Cancer stage I, Il vs I; cancer stage 2, lll and IV vs I.
Abbreviations: PTSD, post-traumatic stress disorder; SE, standard error.
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Table 4 The Role of Mental Adjustment in Mediating the Association Between Social Support and PTSD

Symptoms
Mediators c a b c a*b (BCa 95% CI)
Negative emotion —0.324** —0.317%* 0.275%* —0.13 —0.102* (-0.174, —0.042)
Positive attitude —0.324%* 0.177% —0.216%* —0.13 —0.038* (—0.086, —0.002)
Cognitive avoidance —0.324** —0.168* 0.322%* —0.13 —0.054 (—0.118, 0.004)

Notes: *P<0.05; **P< 0.0l. a, associations between social support and negative emotion/positive attitude/cognitive avoidance; b,
associations between negative emotion/positive attitude/cognitive avoidance and PTSD symptoms; c, associations between social support
and PTSD symptoms; c’, associations between social support and PTSD symptoms after adding negative emotion/positive attitude/
cognitive avoidance as a mediator following adjustment for social support; a*b, product of a and b; age, monthly income, and cancer stage
were covariates.

Abbreviation: BCa 95% ClI, the bias-corrected and accelerated 95% confidence interval.

mental adjustment could explain 10.3% and 25.6% of the variance in PTSD symptoms, respectively. Moreover, after
adding mental adjustment, the regression coefficient of social support decreased and was no longer statistically
significant (p decreased from —0.324 to —0.130, P > 0.05), suggesting that mental adjustment might play a complete
mediating role between social support and PTSD symptoms.

The Role of Mental Adjustment in Mediating the Association Between Social Support
and PTSD

Results for the path coefficient of indirect effects (a * b product) were presented in Table 4 and Figure 1. In the model,
social support was correlated with negative emotion, cognitive avoidance, and positive attitude. These three factors were
significantly correlated with PTSD symptoms following adjustment for income, cancer stage, age, and social support.
These results were in accordance with those of hierarchical multiple regression analysis. The indirect roles of negative
emotion and positive attitude in mediating the association between social support and PTSD symptoms were —0.102
(BCa 95% CI: —0.174, —0.042) and —0.038 (BCa 95% CI: —0.086, —0.002). The mediating role of cognitive avoidance
was insignificant (BCa 95% CI: —0.118, 0.004). The proportions of mediating roles of negative emotion and positive
attitude were 31.5% and 11.7%, respectively (a * b /c).

- -0.324%*
Social support PTSD symptoms

Negative emotion

-0.317%% — : 0.275%*
Positive attitude

0.177* -0.216**

Social t PTSD symptoms
ocial suppor 5150

-0.168* 0.322%**

Cognitive avoidance

Figure | Indirect pathways of social support with PTSD symptoms through mental adjustment’s components (negative emotion, positive attitude and cognitive avoidance).
Notes: *P< 0.05; **P< 0.01. Age, monthly income, and cancer stage were covariates.
Abbreviation: PTSD, post-traumatic stress disorder.
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Discussion

The present study explored the relationship between social support and PTSD symptoms, and further examined the role of mental
adjustment in mediation. In the present study, the prevalence of PTSD symptoms was 17.3%, which is higher than that among
Australian women (9.25%)"* and lower than that in participants of a British study (36-45%)." It was reported that no advanced
stage OC patients were diagnosed with PTSD, while 6.9% of patients with early stage OC had PSTD symptoms.'? This
variability might be attributed to the differences in the composition of study samples, or different dimensional tools being
employed. Nevertheless, previous results indicated that patients with OC may be affected by PTSD symptoms to differing
degrees. Therefore, it is important to monitor PTSD symptoms in OC patients to improve their mental health status.

In our study, we found OC patients with less income and advanced stage had more symptoms of PTSD, consistent with
prior studies.'®*° After controlling for other factors, income was still a significant factor. To some extent, the month income
reflects the socioeconomic status. The less the income, the less resources that can be used to cope with cancer, the more
susceptible to suffer psychological trauma caused by major events. Some studies reported that PTSD was more common in
early stage disease than advanced stage.”'"*'? It may be attributed to differences such as regions and populations. In the clinical
practice, we should pay attention to these variables to cope with PTSD.

The results of this study demonstrated that social support had a negative correlation with symptoms of PTSD in OC
patients, which is consistent with prior reports.*®** It is reported that a lack of positive support is a predictor of
psychological co-morbidity.*® Thus, additional attention should be paid to the importance of social support, calling for
active interventions to reduce PTSD symptoms in cancer patients. On the contrary, Shnaider et al*' demonstrated that
total support, as well as social support from family and friends, was not correlated with the initial severity of PTSD
symptoms, while a significant correlation was found between social support from significant others and initial severity of
PSTD. However, another study found that social support had a significant correlation with PTSD only when involving
family support.*> Thus, different support types should be considered when developing effective strategies for PTSD.

The present study indicated that negative emotion was positively associated with PTSD symptoms, while positive attitude had
a negative association. Coping strategies are significant resources for mental adjustment in cancer patients to prevent PTSD
symptoms. Patients with highly positive attitude always expect the best outcome and view life events in a positive light. In
accordance, another study reported that coping strategies related to positive emotion were negatively correlated with symptoms of
PTSD.* Screening for mental coping strategies at the beginning of treatment might help to predict PTSD symptoms in cancer
patients.

As a major part of the present study, we found mental adjustment could fully mediate the correlation between social support
and PTSD symptoms. In other words, social support worked through mental adjustment in this setting. This finding indicates that
interventions focusing on mental adjustment may be more useful than targeting social support for psychological help assessment
or assistance to OC patients. It is noteworthy that the proportion of mediation by negative emotion (31.5%) was higher than that by
positive attitude (11.7%). Cancer patients with a high level of negative emotion may appear unconfident and pessimistic on issues,
rendering these patients more susceptible to PTSD symptoms. In targeted intervention to improve their psychological adjustment,
extra emphasis should be put on regulating the negative emotion factor of OC patients.

There are certain limitations in this study. Firstly, because of the cross-sectional design, a causal relationship cannot
be determined. It is well known that the levels of both PTSD and social support may change over time. Hence, more
longitudinal studies are demanded to increase the power of our findings. Secondly, our study was based on self-reporting
measures. Therefore, the possibility of recall and report bias exists. Thirdly, this study focused on the PTSD symptoms
using a self-report scale, while PTSD in clinical diagnosis needs to be further studied. Lastly, other moderating or
mediating factors should be further evaluated, if a full mediation also exists in these factors.

Conclusions

PTSD symptoms in OC patients should be paid attention to. Social support and mental adjustment were positive
resources associated with PTSD symptoms. Moreover, mental adjustment could mediate the relation between social
support and PTSD symptoms in OC patients. Therefore, intervention management that focuses on improving perceived
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social support and strengthening mental adjustment, especially negative emotion and positive attitude, might be useful to
reduce PTSD symptoms in this context.
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