ABSTRACT

Aims: Diagnosis of PTSD symptoms in cancer patients fluctuates over the course of cancer according to the timing of assessment. In this longitudinal study, the prevalence of PTSD symptoms and the association between PTSD symptoms with the buffering variable of perceived social support were examined at one year follow-up.
Procedure: People with different types of cancer were assessed (breast cancer, head and neck and colorectal tumor), on  four occasions: pre-treatment, at the end of cancer treatment, at 6 months post-treatment and 1 year following post-treatment. Multivariate analyses were used to assess associations of perceived social support in patients with PTSD symptoms at the aforementioned four time points. 

Results: No significant differences in perceived social support were found at the various follow-up times. However, diagnosis of PTSD symptoms showed differences based on the time of assessment (F= 5.50, p= 0.02). At pre and post-treatment, social support was negatively related to re-experiencing (p<0.00) and numbing (p<0.00) PTSD symptoms. At six months post-treatment, social support was negatively related to all symptoms of PTSD (p<0.00). Finally, at one year post-treatment, perceived social support was negatively related only to numbing symptoms (p<0.00) of PTSD. 
Conclusion: Over the course of cancer, buffering effect of perceived social support had a specific influence on PTSD symptoms.

INTRODUCTION

Longitudinal research indicates that PTSD symptoms in patients with cancer fluctuate subjectively over time. The prevalence rates for a lifetime cancer-related PTSD diagnosis varies from 4% to 17%, depending on when the assessment is carried out. Previous research has predominantly focused on breast cancer patients and prostate cancer patients, and has shown evidence that the prevalence of PTSD symptoms declines following treatment completion as a result of their interaction with significant predictors of psychological co-morbidity, such as perceived positive social support or detrimental subjective threat of cancer (1, 2, 3, 4). 
Several studies have shown how the influence of higher levels of perceived social support can influence the reduction of psychological distress and improve the quality of life in cancer patients, even at two- year follow-up (5, 6). Poor social support has been found to be a significant predictor of the occurrence of psychological co-morbidity, specifically PTSD symptoms, in cancer patients (7). In particular, for head and neck cancer patients, adequate levels of pre-treatment social support predicted favorable mental health one year after the diagnosis (8). In this line, the stress-buffering model holds that perceived social support protects patients from the potentially pathogenic influence of stressful events as it facilitated coping and adjustment responses to cancer. In prostate cancer, research has demonstrated that higher levels of perceived social support are a protective factor for health related quality of life (HRQoL) (6). Perceived social support serves as a buffer by facilitating coping with the adverse effects of multiple stressful situations over the course of the illness. Other studies have found that perceived social support predicted better mental functioning in cancer patients by facilitating cognitive processing, which can potentially lead to improvements in HRQoL (9). 

The purpose of this study was, firstly, to assess longitudinally the prevalence and course of PTSD symptoms prior to and after treatment in cancer patients, and secondly, to explore the relationship between PTSD symptoms and perceived social support during the first year after completion of cancer treatment. In this second objective, it was hypothesized that perceived social support would differentially contribute to alleviate each of the described PTSD symptoms at four follow-up points; considering that psychological distress, physical symptoms, side effects of treatment, or patient’s functional status could be alleviated in post-treatment follow-up time.
MATERIALS AND METHODS
The study was carried out in a cancer hospital. The inclusion criteria were outpatients with a verified new cancer diagnosis, between 18 and 80 years of age, who able to understand the study and read the scales. Patients with a low activity and high medical needs status (Karnofsky<40%), or significant cognitive impairment were excluded. The study was approved by the Institutional Review Board and the Ethics Committee.
Participants were consecutively recruited from functional units that specialized in the treatment of breast cancer, head and neck cancer, and colorectal tumors. All patients were informed of the objective of this study when they signed the consent form before they were asked to complete the questionnaire. Preliminary to oncology treatment (T1), the patients were assessed for socio-demographic information, and then completed the PCL-C and MOS-SSS. Subsequent assessments were carried out at the end of the treatment (T2), at six moths post-treatment (T3) and one year following post-treatment in each type of tumor (T4).
A chart review was carried out to determine the patient’s clinical and functional status. The presence of PTSD symptoms was assessed with the PTSD Checklist - Civilian version (PCL-C). This is a 17 item self-rating a screening tool using a 5- point Likert-type scale ranging from 1 (not at all) to 5 (extremely) for each item. The PCL-C provides a continuous score based on number and severity of PTSD symptoms according to DSM-IV criteria. The questionnaire yields a total score, as well as PCL-C’s dimensions. The Spanish version of the PCL-C total score showed an acceptable reliability of α = 0.90, with a three-factor solution consisting of Hyperarousal / Re-experiencing ± α 0.87, Numbing ± α 0.78 and Avoidance ± α= 0.69 (10). PTSD diagnosis was determined using the cut-off score method, with the recommended score for cancer patients of 44 (1).
Social support was assessed with the Medical Outcomes Study Social Support Survey (MOS-SSS). This questionnaire measures functional aspects of the perceived availability of social support. For each item, the respondent was asked to indicate how often each support was available to them if needed. Items are scored on a 5-point Likert scale ranging from 1 (none of the time) to 5 (all of the time). For the total score algebraic sums were computed, with a higher score indicating a better perception of social support. Adequate psychometric properties of MOS-SSS have been established in the Spanish version, with a Cronbach’s alpha of 0,94 (11). 
Descriptive statistics were carried out at the four different times to describe the response range on the PCL-C and MOS-SSS in cancer patients. Repeated measures were calculated to compare differences across total PCL-C score over time. Correlation analyses were conducted between socio-demographic variables and site of tumor with PTSD symptoms and MOS-SSS. Those variables with a significant trend were included as controls. Multivariate analyses were used to assess associations of perceived social support in PTSD symptoms at the four time points. An estimate of effect size was calculated using partial Eta-squared. Analyses were carried out using the Statistical Package for Social Sciences (SPSS version 15.0).
RESULTS

Sixty-seven patients participated in the study. Of these, 55 completed the assessment at the end of the treatment, 50 patients completed the assessment at six months post-treatment, and 40 patients completed the assessment at one-year follow-up. Participants did not complete the study due to disinterest (13 participants), not localizable (N=7), indisposition (N=4), and death (N=3). At the initial assessment, 42(62.7%) of the participants were female, and the median age was 52 years. The sample consisted mostly of breast cancer (53.7%) patients. A total of 57 patients (85.1%), were either married or partnered. The majority of the patients had undergone radical surgery (77.61%), with additional oncology treatment. A summary of the medical and socio-demographic characteristics can be found in Table 1.
Comorbidity of PTSD symptoms and perceived social support 

Using repeated measures of the general lineal model (F= 0.00, p=0.92) no differences were found between the MOS-SSS total scores at the initial and final assessments, means are shown in Table 2. PCL-C total scores showed differences over the different evaluation times (F= 5.50, p= 0.02), means of PCL-C total scores at different times are presented in Table 2. On the basis of the recommended cut-off score (PCL-C total score > 44) for cancer patients, at pre-treatment 9% of the sample was identified as likely to have significant PTSD symptoms, which increased to 12.7% at post-treatment and decreased to10% of patients at six months and one-year follow-up post-treatment. Differences were not found between initial and follow-up times in each tumor site with regards to PCL-C total score or in perceived social support in each tumor site over time. These results are listed in Table 2. 
Relationship between perceived social support and PTSD symptoms after cancer treatment
Spearman’s rho correlation was calculated between PTSD symptoms and MOS-SSS total score, with age, gender, education status and site of tumor which yielded no significant associations. Multivariate analyses were carried out in order to ascertain the relationship between perceived social support and PTSD symptoms at the four time points. At pre-treatment and post-treatment, social support was negatively related to re-experiencing (p<0.00) and numbing (p<0.00) symptoms of PTSD. At six months post-treatment, perceived social support was negatively related to all symptoms of PTSD (p<0.00). Finally, at one year post-treatment, perceived social support was related only negatively to numbing symptoms (p<0.00) of PTSD, as are shown in Table 3.

DISCUSSION

This was a prospective study that examined the relationship between perceived social support and the course of PTSD symptoms after cancer treatment. Over the course of cancer, the prevalence estimate for PTSD in this study was 9% to 13% at different points in time, which was similar to the results found in previous studies (1, 3). The current results indicated significant differences between PTSD symptoms across evaluation times, with high rates of PTSD remaining constant. This is consistent with other research, which found that PTSD symptoms in cancer patients did not simply dissipate with time and that without appropriate treatment, chronic psychological distress could develop (2).
The study found that PTSD symptoms were most elevated at post treatment, which coincided with the lower levels of perceived social support, as has been observed in other studies (12). Moreover, shortly after treatment was completed, physical post treatment side effects caused decreases in HRQoL scores, which can also be considered a source of psychological distress (3). Social support was a predictor of improved HRQoL at three and twelve month follow-ups (8). Six months after cancer treatment, perceived social support was more strongly related to decrease psychological distress when patients had few physical complaints (12). As such, higher HRQoL at two-year cancer follow-up was reported by the buffered effect of social support on perceived stressful situations (6). 
In PTSD, negative health outcomes on the physical component of HRQoL have been related specifically to hyperarousal symptoms (13). In this respect, previous studies showed that perceived social support had a moderating effect on the relationship between intrusive thoughts and HRQoL, that is, social support enhanced HRQoL by helping patients cognitively process their cancer experience (9). Over the course of cancer, current findings showed that perceived social support had specific influence on hyperarousal/re-experiencing symptoms (such as intrusive thoughts, irritability, hypervigilance,...) relieving them, but in this study the influence of perceived social support on HRQoL was not specifically assessed. At post-treatment evaluation, re-experiencing symptoms were associated with a lack of social support. This would make sense in cancer patients because many intrusions are future-oriented fears about one’s health following treatment completion (14). Furthermore, several studies have found that cognitive processing about the subjective threat of cancer through social interactions mediated the relationship with psychological adjustment after cancer treatment (3). Similarly, this study found that perceived social support was negatively related to numbing symptoms of PTSD (or restricted affective expression) at all follow-up times; prior to cancer treatment, at post-treatment, at six months and one year post-treatment follow-up. Therefore, over the course of cancer, consistent with previous research, interventions with supportive group therapy specifically aimed to bolster the ability to cope with emotional aspects of cancer, helped to reduce symptoms of PTSD and psychological distress (4).
Several limitations of this study should be considered. Firstly, the small sample size and its heterogeneity decrease the generalized of the findings. The inclusion of a greater number of participants could show variations between the different cancer sites in relation to PTSD symptoms and perceived social support. The second limitation was the statistical analysis. Multivariate analyses did not obtain information about the causal association between social support and PTSD symptoms. Finally, the relationships between social support and psychological distress examined in this study may be influenced by factors that were not included in the study. In future research, it would be worthwhile to examine the role of clinical variables, such as specific side effects, toxicity of treatment, gender, education level, or previous psychological disorder. These factors could increase vulnerability to developing PTSD symptoms after cancer treatment (14).Furthermore, considering the stress-buffering model for future studies, HRQoL as an outcome variable could be included to assess the influence of perceived social support or cognitive functioning on global patients’ well-being.
Despite these limitations, this study represents a step towards understanding the association between PTSD symptoms and perceived social support in cancer patients. Specifically, the findings highlight that buffering variable of perceived social support was differentially related to alleviate symptoms of PTSD over the course of cancer treatment and at follow-up. As such, patients may need different types of psychosocial support in accordance with the time elapsed following cancer treatment.  
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Table 1. Medical and demographic data (n= 64).

	Age
	52.3 (10.64)

52

29-69

	Mean (SD)

Median

Range
	

	
	N
	%

	Sex

Female
	42
	62.7

	Marital status

Married / partnered

Divorced / Separated

Single

Widowed
	57

5

4

1
	85.1

7.5

6

1.5

	Education level

Primary

High school

University
	50

12

5
	74.6

17.9

7.5

	Tumor site

Breast

Colorectal

Head and neck
	36

14

17
	53.7

20.9

25.4

	Type of Treatment

Surgery

Radiation

Chemotherapy

Hormonal
	52

42

40

26
	77.61

62.68

59.70

38.80


Table 2. Means and standard deviations (SD) of MOS-SSS total score and PCL-C total score, in each tumor site at different time points.

	Total score
	Total sample
	Head Neck
	Colorectal
	Breast
	F
	Sig

	
	Mean
	SD
	Mean
	SD
	Mean
	SD
	Mean
	SD
	
	

	MOS-SSS
	T1

T2

T3

T4
	82.69

78.68

80.50

81.22
	8.40

13.24

14.81

11.27
	83.83

78.42

82.36

85
	7.63

14.70

12.47

6.18
	80.21

77.08

77.89

83.43
	9.67

9.35

21.46

7.56
	83.11

79.33

80.60

79.40
	8.28

14.10

13.66

13.09
	0.80

0.11

0.22

0.90
	0.45

0.88

0.80

0.41

	PCL-C
	T1

T2

T3

T4
	28.52

28.69

27.32

25.33
	11.81

12.48

12.18

10.22
	29.53

31.33

27.45

30.35
	9.73

13.27

9.59

11.88
	27.63

26.82

28.67

28
	12.81

12.64

16.69

15.44
	28.40

28.34

26.87

22.96
	12.57

12.37

11.89

7.42
	0.10

0.39

0.07

1.97
	0.90

0.67

0.92

0.15


Table 3. Multivariate analyses of perceived social support with PTSD symptoms during the first year after cancer treatment.  

	
	PTSD symptoms
	Mean (SD)
	F
	Sign
	Partial Eta

Squared

	 Pre-treatment
	Re-experiencing
	15.77(6.91)
	3.20
	0.00
	0.66

	
	Avoidance
	4.76(2.47)
	1.15
	0.33
	0.42

	
	Numbing
	7.99(3.57)
	2.52
	0.00
	0.61

	Post-treatment
	Re-experiencing
	15.44(7.12)
	8.80
	0.00
	0.91

	
	Avoidance
	4.87(2.31)
	1.65
	0.11
	0.67

	
	Numbing
	8.38(3.93)
	6.24
	0.00
	0.88

	6moths post-treatment
	Re-experiencing
	14.70(6.84)
	4.04
	0.00
	0.79

	
	Avoidance
	4.44(2.04)
	3.55
	0.00
	0.77

	
	Numbing
	8.18(4.07)
	2.65
	0.01
	0.71

	 12moths post-treatment
	Re-experiencing
	13.72(5.47)
	1.85
	0.10
	0.63

	
	Avoidance
	4.13(2.26)
	2.09
	0.06
	0.66

	
	Numbing
	7.48(3.32)
	2.58
	0.02
	0.71
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