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Purpose: Although post-traumatic growth (PTG) and post-traumatic stress symptoms

(PTSS) might develop and coexist after a major trauma, few studies have simultaneously

examined them in patients with breast cancer. This study investigated the correlation between

PTG and PTSS and their differential correlates in patients with breast cancer.

Patients and methods: Overall, 145 patients with breast cancer were recruited. PTG and

PTSS were assessed using the PTG inventory and the Chinese version of startle, physiological

arousal, anger, and numbness, respectively. We investigated the effects of demographics,

chemotherapy, depression, family support, alexithymia, and anxiety symptoms on PTG and

PTSS. Multivariate linear regression analyses were performed to select the independent

correlates of PTSS and PTG.

Result: An association was observed between PTG and PTSS (r = 0.21). Based on multiple

regression models, the common correlate of PTG (β = 0.271) and PTSS (β = 0.212) was

anxiety symptoms. Differential independent correlates were years of education (β = 0.272),

receiving chemotherapy (β = 0.248), and family support (β = 0.259) for PTG, and chronic

pain (β = 0.316) and poor cognition (β = −0.350) for PTSS.

Conclusion: Differential correlates were observed for PTG and PTSS in patients with breast

cancer. Possible mechanisms and relationships between PTG and PTSS were discussed.

Keywords: post-traumatic stress symptoms, post-traumatic growth, breast cancer,

chemotherapy, family support

Introduction
Malignancy is a substantial societal burden worldwide and can substantially affect

the mental health of patients because it is considered a traumatic event that implies

a threat of death or severe physical injury and evokes psychological reactions, such

as fear, avoidance, and hyperarousal.1 Notably, the diagnosis of life-threatening

breast cancer is a significantly traumatic event. An increasing number of studies

have reported that patients with cancer experience trauma-associated symptoms2,3

and that post-traumatic stress disorder (PTSD) was more often observed in cancer

survivors than in the general population.4

A traumatic experience can conversely have a positive effect on patients—

known as post-traumatic growth (PTG). The concept of PTG was initially intro-

duced by Tedeschi and Calhoun.5 They described the positive growth following a

traumatic experience or disease, such as cancer. Growth in patients with cancer

commonly involved the following aspects: new possibilities, relating to others,
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personal strength, spiritual change, and appreciation of

life.5 PTG is the positive change that occurs as a result

of the struggle with highly challenging life crises.6

The current relationship between PTG with PTSD

remains inconsistent. Although some studies have reported

regarding positive correlations between PTGwith PTSD,7–10

other studies were unable to identify any association,11–15

and furthermore, inconsistent findings were observed in

patients with cancer.11,12,16,17 Such inconsistent findings

were probably due to differences in the type and stage of

the diseases. Notably, PTSD was observed during the initial

stages of breast cancer diagnosis, whereas PTG occurred

when patients underwent treatment.17 Several factors have

been reported to influence PTG and PTSD following

trauma.18 Therefore, further research is necessary to investi-

gate the manifestations of PTSD and PTG among different

cancer populations.16

Differentiating the correlates of PTSD and PTG is

crucial because they correspond to the different responses

to the traumatic experiences and ramifications of mental

health. Furthermore, it is of merit to investigate PTSD and

PTG in different cultures and ethnic groups because a

previous study demonstrated that ethnic differences

might influence PTSD and PTG. For example, African–

American patients with breast cancer were more likely to

develop PTG than Caucasian women.19 Numerous studies

have examined the potential risk factors for PTSD or

associated symptoms after cancer diagnosis.11,12,16

Impaired psychosocial functioning, negative life events,

health problems, and high emotional reactivity were con-

sidered predictors of PTSD.20 Anxiety symptoms, depres-

sion, health complaints, and sleep problems predicted

intrusive thoughts after diagnosis.21,22 High prevalence of

depression was observed in patients with breast cancer.23

Patients with stronger physical symptoms or side effects

during treatment would have an increased risk of cancer-

related distress 4 months after treatment completion.24 In

addition, PTG in patients with cancer was reported to be

more likely in patients who had a higher education level;

who were younger; whose diagnosis was pronounced a

long time ago; who had a higher baseline level of illness

intrusiveness; and who increased their social support,

spirituality, and use of active adaptive coping strategies.25

Notably, chemotherapy may contribute to the traumatic

experience in patients with cancer; however, its effect on

PTSD and PTG is unclear. Nonetheless, the management

of distress caused by cancer and its treatment remains a

clinical challenge that warrants further exploration.

In this study, we highlighted the psychological effects

seen in patients with breast cancer and simultaneously

evaluated the positive and negative reactions, PTG, and

post-traumatic stress symptoms (PTSS). In addition, we

sought to determine the correlates to differentiate PTG and

PTSS.

Methods
Participants
A convenient cross-sectional study was conducted at the

oncology clinic of Chiayi Chang Gung Memorial Hospital

from November 2017 to February 2019. We approached

359 potentially eligible participants aged ≥20 years who

were diagnosed with invasive breast cancer from stage 0 to

3 without evidence of metastasis. Exclusion criteria for the

study participants were as follows: 1) any neurological

disorder or a lifetime history of severe head trauma; 2)

history of mental retardation, bipolar disorder, schizophre-

nia, and substance-related disorders within the preceding

12 months or past suicide attempt history; 3) illiteracy; 4)

history of developmental delay; 5) severe visual impair-

ment (e.g., cataract and glaucoma); and 6) current preg-

nancy. All participants were required to provide written

informed consent. Eventually, with approximately 59%

refusal rate, 145 participants were included in this study.

The primary reasons for refusal were unavailability or

unwillingness to sign informed consent forms.

Measures
The demographic data of the participants were collected,

including age, body mass index (BMI), years of education,

marital status, and employment. Other categorical infor-

mation was also collected, such as systemic treatments

received (i.e., chemotherapy, radiation therapy, and hor-

mone therapy); existing comorbidities (i.e., diabetes and

hypertension); chronic pain and pain scores; psychiatric

history; family history of psychiatric disease or breast

cancer; and further detailed information to include cancer

staging, procedure type if operated, cancer subtypes [i.e.,

lymph node involvement, estrogen receptor-positive breast

cancer, progesterone receptor-positive breast cancer, and

human epidermal growth factor receptor (HER2)-positive

breast cancer], and gynecological health. Whether the par-

ticipants received cancer treatment or not was per physi-

cians’ clinical judgment based on medical guidelines,

including cancer stage and the result of Her2 examination.

Regarding chemotherapy, the participants were more
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likely to receive neoadjuvant or adjuvant chemotherapy if

they had early-stage cancer, whereas they were more likely

to receive palliative chemotherapy for advanced-stage can-

cer. The following series of self-reported questionnaires

were administered to all participants:

Post-Traumatic Stress Symptoms
The SPAN (startle, physiological arousal, anger, and

numbness) questionnaire was a shorter version of the 17-

item version of the Davidson Trauma Scale. We used the

Chinese version of SPAN (SPAN-C), which was validated

in 2003. SPAN comprises 4 items to assess the frequency

and severity of PTSS, using a four-point scale ranging

from 0 (not at all distressing) to 4 (extremely distressing).

A higher score indicated more severe PTSS. SPAN-C was

reported to have satisfactory psychometric reliability and

validity.26 This study observed an excellent internal con-

sistency with a Cronbach’s α of 0.90 for SPAN-C.

Post-Traumatic Growth
Post-traumatic Growth Inventory (PTGI) was developed to

assess the growth experience after a traumatic event. PTGI

has 21 items with the following 5 subscales: new possibili-

ties, relating to others, personal strength, spiritual change,

and appreciation of life and uses a 6-point scale response

format ranging from 0 to 5, with 0 indicating “I did not

experience this change as a result of my crisis” and 5 indicat-

ing “I experienced this change to a very great degree as a

result of my crisis”.5 A higher score indicates a higher growth

experience after trauma. This study observed an excellent

internal consistency with a Cronbach’s α of 0.94 for PTGI.

Family Support
Family support was examined using the family adaptation,

partnership, growth, affection, and resolve (family

APGAR), a 5-point self-report questionnaire tapping into

the 5 dimensions of perceived family support. Each item

was rated on a 3-point Likert scale: 0 for hardly ever, 1 for

some of the time, and 2 for almost always. A higher score

indicates better family function. An excellent internal con-

sistency with a Cronbach’s α of 0.86 was observed for

family APGAR in this study.

Alexithymia
Alexithymia was examined using the Toronto Alexithymia

Scale (TAS), a 20-item self-report questionnaire. The TAS

is based on a 5-point Likert scale, wherein 1 = strongly

disagree and 5 = strongly agree. A higher score indicates

more severe alexithymia. Satisfactory psychometric relia-

bility and validity were reported.27 An excellent internal

consistency with a Cronbach’s α of 0.75 was observed for

TAS in this study.

Depression Symptoms
The Patient Health Questionnaire-9 (PHQ-9) was designed

to screen depression symptoms over the preceding 2 weeks

and used a 4-point scale ranging from 0 (not at all) to 3

(nearly every day). The range of the PHQ is from 0 to 27,

and a higher score of the PHQ indicates more severe

depression symptoms. The PHQ is reported to have high

reliability. An excellent internal consistency with a

Cronbach’s α of 0.75 was observed for PHQ in this study.

Anxiety Symptoms
The Hospital Anxiety and Depression Scale (HADS) was

developed to examine anxiety symptoms and depression in

people with physical health problems. The HADS com-

prises 14 items, 7 each for anxiety symptoms and depres-

sion and uses a 4-point scale. A higher score of the HADS

indicates more severe depression and anxiety. The HADS

has been suggested to be a reliable tool with satisfactory

psychometric reliability and validity. In this study, we used

only the anxiety symptoms section (HADS-A) to examine

anxiety symptoms. This study observed an excellent inter-

nal consistency with a Cronbach’s α of 0.85 for HADS-A.

Fatigue
The Brief Fatigue Inventory (BFI) is used to assess the

effects of cancer-related fatigue. The BFI has 9 items with

2 different subscales (i.e., fatigue severity and fatigue

interference) using an 11-point rating scale. The first 3

questions measure fatigue severity from 0 to 10, with 0

indicating “no fatigue” to 10 indicating “as bad as you can

imagine,” and the other 6 questions assess fatigue inter-

ference with response options ranging from 0 to 10, with 0

indicating “does not interfere,” to 10 indicating “comple-

tely interferes.”28 A higher score of the BFI indicates more

severe cancer-related fatigue. An excellent internal consis-

tency with a Cronbach’s α of 0.86 was observed for the

BFI in this study.

Self-Perceived Health
The EuroQol visual analog scale (EQ-VAS) is a standar-

dized instrument for measuring generic health status, and

we used it to assess the respondent’s self-rated health

(ranging from 0 to 100). A higher score indicates
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satisfactory self-perceived health. The validity and relia-

bility of the EuroQol have been assessed for cancer.29

Cognition
The functional assessment of cancer therapy-cognitive

(FACT-Cog) function is a self-report questionnaire

designed to examine the cognitive function of patients

with cancer for the 7 days before, during, and after che-

motherapy. The FACT-Cog comprises 37 items and is

based on a 5-point scale from 0 (never) to 4 (several

times a day). A higher score indicates poorer cognition.

The internal consistency with a Cronbach’s α for the total

score of FACT-Cog in this study was 0.82. The FACT-Cog

is considered to have satisfactory reliability, validity, and

equivalence for clinical and research use.30

Chronic Pain
AVAS of chronic pain was used to determine participants’

chronic pain on an 11-point scale ranging from 0 to 10. A

higher score indicates a higher self-perceived pain inten-

sity. A previous study has demonstrated that the VAS of

chronic pain is a simple, frequently used, reliable assess-

ment tool for variations in pain intensity.31

Based on participants’ energy and willingness, we

further provided a short-form series of questionnaires,

wherein SPAN-C, Family APGAR, PHQ-9, self-perceived

health, FACT-Cog Function, chronic pain were included,

but not PTGI, BFI, TAS, and HADS-A.

Procedure
This study was conducted in accordance with the

Declaration of Helsinki and approved by the Institutional

Review Board of Chiayi Chang Gung Memorial Hospital

(approval number: 201700252B0C603). A psychiatric

nurse and a research assistant, who had both earned a

bachelor’s degree in nursing and had extensive experience

working in the field of psychiatry, were responsible for

recruiting the participants, including identification of

potential participant, initial contact, screening, and recruit-

ment. Because of the convenience sampling in this study,

the recruiters would identify and contact any potential

eligible participant from inpatient and outpatient clinics.

Informed consent was obtained from the participants after

explaining the purpose and procedures of the study besides

providing reassurance of confidentiality. Questionnaires

were provided after obtaining the informed consent, and

recruiters helped the participants to answer questionnaires

if they had trouble understanding the concepts and con-

tents of questionnaires.

Statistical Analysis
Statistical analyses were conducted using SAS 9.4 (SAS

Institute Inc., Cary, NC, USA). Descriptive results were

presented as the frequency and percentage for categorical

variables and as the mean and standard deviation for con-

tinuous variables. Skewness and kurtosis were examined

to examine the normality of continuous variables (i.e., all

questionnaires). A correlation analysis with Pearson’s r

was used to examine the association between PTG and

PTSS. Two linear regression models were used to deter-

mine the correlates of PTG and PTSS with and without

adjusting for the other. The unadjusted model was ana-

lyzed to present the crude associations of PTG and PTSS.

The adjusted model was a multiple regression model with

stepwise model selection, wherein all statistically signifi-

cant correlates from the unadjusted model were added.

The adjusted R2 was used to quantify the explained varia-

bility of PTG and PTSS from the multivariate models.

Variance inflation factor (VIF) was used to examine the

severity of multicollinearity. O’Brien (2007) recom-

mended that if VIF is greater than 5, the regression coeffi-

cient may be inflated because of linear dependence with

other predictors.32 Finally, the Durbin–Watson test was

performed to examine whether the residuals from these

regression models were independent or autocorrelated. An

alpha level of 0.05 was considered significant for all

analyses.

Results
Among 145 participants with breast cancer recruited in this

study, 108 completed the full version of questionnaires, and

37 completed the short-form version. As shown in Table 1,

the mean age and standard deviation for the participants

were 52.25 and 10.45, respectively. The mean BMI was

24.22 (SD = 4.11), and the education level was 10.77 years

(SD = 3.95). Overall, 79.3% of the participants were mar-

ried, with 51.8% being employed. Most of our participants

were diagnosed as having stage 2 (30.3%) or stage 3

(39.3%) cancer and had experienced menopause (73.1%).

Most patients had undergone surgery (partial mastectomy:

78.6%; total mastectomy: 20.7%). The percentages of dis-

ease comorbidity were 18.6% for psychiatry disorders,

6.9% for diabetes, and 20.0% for hypertension. The percen-

tage for systemic treatments were 26.2% for chemotherapy,

31.7% for radiotherapy, and 42.1% for hormone therapy.
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The percentages of participants who had a family history of

breast cancer and psychiatric disorders were 9.0% and

20.7%, respectively. The total mean PTGI score for PTG

(21 items) was 32.54 (SD = 26.17). The individual mean

SPAN-C score for PTSS (4 items) was 0.77 (SD = 2.01).

Our variables were generally normally distributed with

most items demonstrating no problematic levels of skew-

ness (maximum skewness = −0.98) or kurtosis (maximum

kurtosis = 1.391), except for SPAN-C (skewness = 3.86 and

kurtosis = 17.20) and PHQ (skewness = 1.18 and kurtosis =

1.10). Because a positively skewed distribution was

observed in SPAN-C (excess zero-count observation), we

used the negative reciprocal transformation to reduce skew-

ness. After log-transformation, the skewness and kurtosis

were 0.95 and −0.87, respectively, for SPAN-C and −0.27
and −0.67, respectively, for PHQ—generally close to nor-

mal distribution. We observed a significant positive associa-

tion between PTG and PTSS with Pearson’s r of 0.21 and a

p-value of 0.032 (Figure 1).

For PTG, the results of the univariate analysis revealed

that statistically significant crude associations were found

between age, BMI, education, employment, diabetes, che-

motherapy, family support, anxiety symptoms, and PTGI.

Table 1 Demographic Data, Health Condition, And Self-

Reported Inventory Of Patients With Breast Cancer (N = 145)

Characteristics Mean± SD/N (%)

Age, years 52.25±10.45

BMI, kg/m2 24.22±4.11

Year of education 10.77±3.95

Marital status, married 115 (79.3)

Employment 75 (51.7)

Menopause Status (Menopause) 106 (73.1)

Comorbidity

Psychiatric history 27 (18.6)

Diabetes 10 (6.9)

Hypertension 29 (20.0)

Cancer stage⋆

0 25 (17.4)

1 44 (30.6)

2 57 (39.6)

3 18 (12.4)

Systemic treatments

Chemotherapy 38 (26.2)

Radiotherapy 46 (31.7)

Hormone therapy 61 (42.1)

Family History

Breast Cancer 30 (20.7)

Psychiatric disorders 13 (9.0)

Surgical procedure⋆

Partial mastectomy 114 (79.2)

Total mastectomy 30 (20.8)

Cancer subtypes

ER, positive 114 (78.6)

PR, positive 97 (66.9)

Her2_neu, negative 90 (62.1)

Her2_neu, positive 25 (17.2)

Her2_neu, equivocal 28 (19.3)

Lymph node involvement 43 (29.7)

Self-report inventory

Family support (family APGAR score) 6.26±3.16

Depression (PHQ-9) 4.79±4.47

EQ-VAS 71.91±19.00

FACT-Cog, total score 115.94±14.26

PTSD (SPAN-C) 0.77±2.01

PTGI (n=108), total scores 32.54±26.17

Chronic pain (score) 1.37±2.24

Fatigue (BFI, n=108)

Fatigue severity 4.71±6.42

Fatigue interference 3.31±5.63

(Continued)

Table 1 (Continued).

Characteristics Mean± SD/N (%)

Alexithymia (TAS, n=108) 55.31±5.90

Anxiety symptoms (HADS) (n=108) 3.85±3.78

Note: ⋆There was one missing piece of data on cancer stage and surgical

procedure.

Abbreviations: BFI, Brief Fatigue Inventory; ER, estrogen receptor; HADS-A,

Hospital Anxiety and Depression Scale-Anxiety symptoms; Her2, human epidermal

growth factor receptor; PHQ-9, Patient Health Questionnaire-9; PR, progesterone

receptor; PTGI, Post-traumatic Growth Inventory; TAS, Toronto Alexithymia Scale;

VAS, visual analog scale.

Figure 1 Scatter plots with a regression line of the correlations between post-

traumatic stress symptoms and post-traumatic growth.
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Variables with statistical significance in the univariate ana-

lysis were entered into a multiple linear regression model,

after being controlled for the other, and we found that only

the years of education (B = 1.852, β = 0.272, p = 0.003),

chemotherapy (B = 13.615, β = 0.248, and p = 0.005),

family support (B = 2.106, β = 0.259, and p = 0.024), and

anxiety symptoms (B = 1.873, β = 0.271, and p = 0.035)

preserved their independent associations in the PTGI

(Table 2). This multivariate model had an adjusted R2 of

0.33, suggesting that 33% of the variability of PTG was

explained by years of education, chemotherapy, family sup-

port, and anxiety symptoms. The values of VIF in these

models ranged from 1.02 to 1.24, all of which were smaller

than 2.5 recommended by O’Brien, thereby suggesting no

obvious multicollinearity between variables in this model.

In addition, we did not observe a significant autocorrelation

based on the Durbin–Watson test (ps > 0.05).

Similar analyses were conducted for PTSS. We found

that BMI, years of education, chronic pain, fatigue severity

(BFI), alexithymia (TAS), depression symptoms (PHQ-9),

anxiety symptoms (HADS-A), cognition (FACT-Cog total

score), and psychiatric history were significantly associated

with PTSS. Among risk factors identified using the unad-

justed model, only chronic pain (B = 0.049, β = 0.316, p <

0.001), anxiety symptoms (B = 0.018, β = 0.212, p = 0.011),

and cognition (B = −0.009, β = −0.350, p < 0.001) remained

statistically significant after controlling for the others

(Table 3). This multivariate model had an adjusted R2 of

0.40, thereby suggesting that 40% of the variability of

PTSS was explained by BMI, chronic pain, and anxiety

Table 2 Summary Of The Linear Regression Of Significant Predictors For PTGI In Patients With Breast Cancer

Variable Unadjusted Model Adjusted Model

B SE β p-value R2 DW B SE β p-value VIF R2 DW

Age, years −0.057 0.029 −0.210 0.031* 0.03 1.83 – – – – 0.33 1.87

BMI, kg/m2 −0.170 0.075 −0.190 0.046* 0.03 1.78 −1.080 0.538 −0.165 0.075* 1.02

Year of education 0.817 0.121 0.377 <0.001*** 0.13 1.69 1.852 0.603 0.272 0.003** 1.19

Diabetes 0.167 0.052 −0.221 0.0218* 0.04 1.80 – – – –

Chemotherapy 0.174 0.057 0.256 0.0074** 0.06 1.93 13.615 4.793 0.248 0.005** 1.15

Hormone therapy 0.333 0.064 0.223 0.0201* 0.04 1.81 – – – –

Family support

(Family APGAR)

0.421 0.084 0.210 0.0295* 0.03 1.89 2.106 0.675 0.259 0.024** 1.04

Anxiety symptoms

(HADS-A)

−0.141 0.018 0.272 0.0044** 0.07 1.72 1.873 0.626 0.271 0.035* 1.24

Notes: Adjusted model was applied using a stepwise linear regression. *P < 0.05, **P < 0.01, ***P < 0.001.

Abbreviations: β, standardized regression coefficients; B, regression coefficient; HADS-A, Hospital Anxiety and Depression Scale-Anxiety symptoms; PTGI, Post-traumatic

Growth Inventory; SE, standard error; VIF, variance inflation factor.

Table 3 Summary Of The Linear Regression Of Significant Predictors For PTSD In Patients With Breast Cancer

Variable Unadjusted Model Adjusted Model

B SE β p-value R2 DW B SE β p-value VIF R2 DW

Chronic pain (score) 0.076 0.011 0.498 <0.001*** 0.243 1.93 0.049 0.012 0.316 <0.001*** 1.11 0.40 1.96

Fatigue severity (BFI) 0.016 0.005 0.304 0.001** 0.084 2.13 – – – – –

Alexithymia (TAS) 0.013 0.005 0.241 0.012* 0.049 2.20 – – – – –

Depression (PHQ-9) 0.032 0.006 0.412 <0.001*** 0.164 1.89 – – – – –

Anxiety symptoms

(HADS-A)

0.034 0.008 0.391 <0.001*** 0.145 2.23 0.018 0.007 0.212 0.011* 1.19

Cognition (Fact-Cog

total score)

−0.014 0.002 −0.585 <0.001*** 0.338 2.11 −0.009 0.002 −0.350 <0.001*** 1.30

Psychiatric history 0.228 0.071 0.260 0.002** 0.061 1.97 – – – –

Notes: Adjusted model was applied using a stepwise linear regression. *P < 0.05, **P < 0.01, ***P < 0.001.

Abbreviations: B, regression coefficient; BMI, body mass index; BFI, Brief Fatigue Inventory; HADS-A, Hospital Anxiety and Depression Scale-Anxiety symptoms; PHQ-9,

Patient Health Questionnaire-9; SE, standard error; VIF, variance inflation factor.
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symptoms. No obvious multicollinearity between variables

was observed based on the VIF range of 1.11–1.30.

Furthermore, the Durbin–Watson test (ps > 0.05) suggested

no significant autocorrelation.

Discussion
In this study, we found that patients with breast cancer

varied regarding the development of PTSS and PTG.

Some had PTG, whereas others had PTSS, and a weak

association was found between PTG and PTSS.

Furthermore, PTG and PTSS had distinct correlates. We

observed that having a higher education level, better

family support, more anxiety symptoms, and having had

chemotherapy were associated with PTG. By contrast,

severe depression symptoms and poor cognition were

associated with PTSS.

Our results indicated a positive weak association

between PTG and PTSS, which suggested a crucial under-

lying mechanism involving PTG and PTSS after trauma.

However, the current literature has reported mixed find-

ings regarding the association between PTG and PTSS.

Nonetheless, our results are consistent with the findings of

previous studies,8,33 even though some researchers did not

find such associations in patients with breast cancer.9,13,14

However, several possible explanations do exist for the

weak or absent association between PTG and PTSS. First,

the presence of shared common causes of PTG and PTSS

or some mediators linking PTG and PTSS might diminish

the magnitude of their relationship. It has been proposed

that deliberate rumination after a traumatic event34 and

coping with social support15 are the common causes of

PTG and PTSS. Furthermore, in the study by Morris and

Shakespeare-Finch, the association between PTG and

PTSS vanished when other predictors, such as rumination

and social support, were included. Therefore, understand-

ing that several factors may be involved in the mechanism

between PTG and PTSS following trauma could help dis-

cern the complexity of PTG and PTSS.

Another possibility for the weak association between

PTG and PTSS in our study is the underlying cultural

stoicism in Taiwan and Asia.35 Self-disclosure has been

demonstrated to have beneficial effects on PTSS and

PTG.36 However, Taiwanese typically suppress their feel-

ings and tend not to convey their experience.35 Moreover,

a study found that individuals who tended not to disclose

their traumatic events showed less growth and higher

PTSS.37 Consequently, the nondisclosure owing to cultural

differences may attenuate the association between PTG

and PTSS.

Finally, the magnitude of the association between PTG

and PTSS could have been moderated by the traumatic

event of breast cancer stage.18,38 For example, a stronger

association between PTG and PTSS was observed in chil-

dren and the possible explanation could be that they are

more profoundly affected by the traumatic experience,

thereby having higher PTSS with a greater likelihood of

PTG.39 It was also reported that the diversity of disease

courses of cancer might have an impact on the develop-

ment of post-traumatic growth.16 Nonetheless, additional

studies are necessary to understand the possible modera-

tors of PTG and PTSS, such as prolonged financial and

psychological burden, poor prognoses, and poor outcomes,

in the various clinical stages of breast cancer.

In our study, we found that higher years of education,

better family support, anxiety symptoms, and having had

chemotherapy were associated with PTG. No clear asso-

ciation was reported between the years of education and

PTG in cancer survivors.40 Our results provide evidence

regarding the beneficial effects of education on PTG,

which is concordant with the results of a previous study.25

Although favorable family support was suggested to be

involved in PTG,41 few empirical studies have examined

this correlation. Notably, our finding was concordant with

that of a previous study, which demonstrated the beneficial

effect of family support on PTG in patients with cancer.42

On the other hand, some studies have reported inconsistent

findings, wherein they observed no association between

family support and PTG.43,44 This ambiguity in the results

warrant additional studies. Finally, although some

researchers have reported regarding the positive or nega-

tive life changes after diagnosis and therapy,45 not much

attention has been paid to the effect of chemotherapy on

PTG. Nevertheless, our study results revealed that patients

with breast cancer who received chemotherapy had higher

PTG than those who did not. Patients with cancer who

receive chemotherapy and cope successfully with the asso-

ciated distress manifest better PTG.46

Chronic pain, anxiety symptoms, and poorer cognition

were associated with the development of PTSS. Notably, two

contrasting explanations exist regarding anxiety symptoms

and chronic pain in PTSS. First, some researchers have

proposed that anxiety symptoms and pain were a part of

PTSS,47,48 and could be alleviated with PTSS intervention.49

Second, it is hypothesized that people with chronic pain and

anxiety symptoms are more vulnerable to PTSS. Some
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longitudinal studies have supported this theory;49,50

although, our cross-sectional study cannot directly support

this theory. Nonetheless, these results suggest a possible

reciprocal relationship among chronic pain, anxiety symp-

toms, and PTSS. Notably, the significant association between

poor cognition and PTSS observed in our study is consistent

with the observation in the current literature.51,52

The perceived stress after trauma might substantially

occupy the limited cognitive capacity of individuals53 and

cause impairments in their information processing, such as

recognition, attentional narrowing, and memory deficits.54

In addition, negative self-appraisals, traumatic events, and

one’s coping ability all considerably affect the perception

of cognitive problems after trauma.55

Implications
Our study had some clinical implications. First, our results

revealed that anxiety symptoms after trauma might enable

patients with breast cancer to see new opportunities during

PTG, besides resulting in more PTSS. Some factors could

probably moderate and mediate the mechanisms of anxiety

symptoms, PTG, and PTSS in patients with breast cancer.

Finally, chronic pain and cognitive decline are common

combinations in patients with breast cancer, especially for

patients who receive chemotherapy. The management of

pain, cognitive function examination, and rehabilitation

should be considered in the clinical practice of oncology.

Limitations
This study had some limitations. First, the sample size was

small, leading to a limited power of detection of some

possible predictors. Second, because this was a cross-sec-

tional study, the causal inference was limited. Finally, not

all possible psychological and clinical correlates in the

literature16 were included in this study.
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