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Abstract
AIM: To study the relationship between resilience and quality of life (QOL) in patients with digestive cancer. 
Methods: The resilience of patients was measured prior to treatment, and their psychological distress, fatigue status, and treatment side effects were assessed 3 wk after. Their QOL was measured after their treatment ended. A relationship model of these variables was constructed using path analysis. 
Results: Resilience explained 33.2% of the variance in psychological distress, 16.1% of the variance in fatigue, and 1.23% of the variance in side effects. The relationship between resilience and QOL was statistically significant (( = 0.119, t = 4.499, P < 0.001) when psychological distress, fatigue, and side effects were absent from the regression model, whereas the adjusted regression coefficient of resilience was not statistically significant (t = 1.562, P > 0.05) when these variables were added. Psychological distress together with fatigue and side effects could explain 52.40% of the variance in QOL (P < 0.05). Physiological distress accounted for 28.94% of the total effect on QOL, fatigue accounted for 33.72%, side effects accounted for 22.53%, and resilience accounted for 14.80%. 
Conclusion: Resilience is not an independent predictor of QOL in patients with digestive cancer, but it is a main factor influencing psychological distress and side effects. 
© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Resilience is an individual’s capacity to maintain his or her psychological and physical well-being in the face of adversity. Cancer is a disease causing severe psychological distress of the patients. Exploring association between resilience and quality of life (QOL) can make us understand the role of resilience in improving the QOL of cancer patients, as well as provide clinical staff with information on psychological intervention and psychological care programs for cancer patients. Our findings highlight the need to develop strategies that improve resilience in patients with digestive cancer.

Tian J, Hong JS. Assessment the relationship between resilience and quality of life in patients with digestive cancer. World J Gastroenterol 2014; In press
INTRODUCTION
Cancer is a disease that severely damages human physical and mental health. Its diagnosis significantly affects a patient’s emotional and psychological status[1], with the patient’s quality of life (QOL) often being affected considerably after surgery and chemotherapy/radiotherapy[2–4]. However, many studies have found that cancer patients with similar diseases and treatment status have significantly different QOLs[5,6]. Psychologists believe that resilience is the main factor that causes patients with similar situations to have different perceptions of their QOL[7,8].

Resilience is an individual’s capacity to maintain his or her psychological and physical well-being in the face of adversity[8]. In recent years, the role of resilience in the process of cancer treatment has been given increasing attention[9–14]. Studies have found that resilience can powerfully predict patients’ fatigue in the treatment[12], good resilience can help patients reduce treatment-induced damage to bodily functions and shorten the time of their recovery thereof[13], and patients with good resilience are able to treat their disease correctly and maintain relatively good mental and psychological states, thereby resulting in a better QOL[11,12].

Although much research has shown that a relationship exists between QOL and resilience in cancer patients[11,14–16], limited information is available on the nature of this relationship and the degree of the influence of resilience on QOL. Exploring whether resilience is an independent predictor of QOL and estimating the degree of its impact on QOL can make us understand the role of resilience in improving the QOL of cancer patients, as well as provide clinical staff with information on psychological intervention and psychological care programs for cancer patients.
In this study, we used path analysis to detect the relationships of resilience, psychological distress, fatigue, and treatment side effects with QOL. We drew a path map to show the paths of the influences of resilience, psychological distress, fatigue, and side effects on QOL and quantitatively estimated their direct and indirect effects on it. Our results may help explain whether strategies to improve resilience are important in promoting the QOL of cancer patients.

MATERIAILS AND METHODS
Participants

We selected patients with digestive tumors from Fujian Province for this study, because digestive cancer ranks as the leading cause of death in this area. They were recruited from five province-level hospitals in Fuzhou City during 2008–2011. The study sample was limited to patients whose tumors were located in the esophagus, stomach, or colorectum. The following eligibility criteria were used: (1) age between 18 and 70 years; (2) non-illiteracy; (3) absence of mental or psychological disease; and (4) with known diagnosis of cancer.

All participants provided their written informed consent. The study was approved by the relevant institutional review boards for human research from Fujian Medical University.
Measurements

The RS-14, which was proposed by Wagnild[17], was used to measure the resilience of the participants. It is a 14-item questionnaire, and the score for each item ranges from 1 (not true) to 7 (true). Patients score the items based on their personal circumstances. The total score of the scale ranges from 14 to 98, with a high total score indicating good resilience. The RS-14 has been used for measuring an individual’s degree of resilience in a wide variety of age groups[18], and its reliability and validity have been confirmed by many researchers[19]. In the present study, the Chinese version of this tool was found to have a reliability of 0.93.
The Hospital Anxiety and Depression Scale, which is a 14-item (7 for the anxiety subscale, 7 for the depression subscale) questionnaire, was used to evaluate the psychological distress of the participants[20]. The score for each item ranges from 0 to 3. Patients score the items based on their current situation. The total score of the scale ranges from 0 to 42, with a high total score indicating severe psychological distress. The Chinese version of this scale has been confirmed to be suitable for Chinese patients[21]. In the current study, this version had a reliability of 0.92.

The 20-item Multidimensional Fatigue Inventory Scale, developed by a Dutch research group[22], was used for measuring the fatigue of the participants. The score for each item ranges from 1 (true) to 5 (not true). Patients score the items based on their current situation. A high total score indicates severe fatigue. The Chinese version of this instrument has been confirmed to be suitable for Chinese patients[23].
Treatment side effects in the participants were examined from seven aspects: gastrointestinal system, respiratory system, liver and kidney, heart, hair, skin, and nervous system. The severity of side effects in each of these aspects had five ordinal scales: not at all, mild, moderate, a bit of severe, and severe, which were scored 1–5, respectively. The total score was the sum of the scores of the seven categories, with a high total score indicating severe side effects.

The European Organization for Research and Treatment of Cancer Core Questionnaire (Version 3.0) determines the QOL of cancer patients[24]. It is a 30-item questionnaire that includes 28 items scored from 1 to 4 and 2 items scored from 1 to 7. The Chinese version of this questionnaire has been confirmed to be suitable for Chinese cancer patients[24]. In the current study, the sum of the scores for Items 1–5 and Items 8–19 describes the physical aspect of QOL (QOL-Physical), the sum of the scores for Items 20–25 describes the mental aspect of QOL (QOL-Mental), and the sum of the scores for Items 6, 7, 26, and 27 describes the social aspect of QOL (QOL-Social). All these scores were transformed into values in the range of 0–100. A high total score indicates good QOL.
Procedure

Data on each patient were collected in three periods: Before the first treatment cycle began (first period), the patient’s resilience was measured by trained graduate students from Fujian Medical University; in the third week of treatment (second period), the patient’s psychological distress, fatigue, and side effects were measured by trained nurses in the hospitals; and at the end of the first treatment cycle(third period), the patient’s QOL was measured by trained graduate students from Fujian Medical University.
Path analysis model
Low resilience affects mental health[25]. Poor mental health can increase side effects and fatigue[26] and, together with fatigue and side effects, influence the QOL of an individual[27,28]. Therefore, we assumed that the models shown below describe the relationships between resilience (x), psychological distress (y1), fatigue (y2), side effects (y3), QOL-Social (z1), QOL-Mental (z2), and QOL-Physical (z3):
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Models (1) and (2) are plotted as a path map (Figure 1). In the figure, r12, r23, and r13 represent correlation coefficients between psychological distress (y1), fatigue (y2), and side effects (y3).
Method of estimating effects on QOL
The path coefficients shown in Figure 1 were estimated using path analysis. The degree of the effects of resilience on the three domains of QOL is equal to the sum of the products of the path coefficients in the path map as follows:
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The coefficient (ij in Model (2) expresses the direct effect of yi on zj (i, j = 1,2,3). The indirect effects of psychological distress (y1), fatigue (y2), and side effects (y3) on QOL-Social (z1), QOL-Mental (z2), and QOL-Physical (z3) can be calculated with the following formula:
Indirect Effect (
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Statistical analysis was performed using SAS (Version 9.0) for Windows (SAS Institute, Inc., Cary, NC).

RESULTS
In total, 970 participants, including 699 (72.06%) males and 271 (27.94%) females at an average age of 56.38 years (SD = 12.91), were included in this study. The percentages of participants with primary school, middle school, high school, and college education levels were 27.61%, 30.97%, 24.87%, and 16.54%, respectively. Among the 970 participants, 338 (34.84%) had esophageal cancer, 374 (38.56%) had gastric cancer, and 258 (26.60%) had colon cancer; in addition, 122 (12.56%), 343 (35.36%), 316 (32.58%), and 189 (19.48%) were in stages I–IV of their respective diseases. Moreover, 750 (77.32%) patients underwent surgery combined with chemotherapy, 85 (8.76%) underwent surgery combined with radiotherapy, and 135 (13.92%) underwent surgery combined with chemotherapy and radiotherapy. The average time of the first treatment cycle was 4 weeks.
Two assumptions are depicted in the model shown in Figure 1. One assumption was that psychological distress, fatigue, and treatment side effects were the main factors influencing QOL. To verify the correctness of this assumption, we analyzed the relationships between QOL as the dependent variable and psychological distress, fatigue, and side effects as the independent variables using multiple linear regression. The results revealed an adjusted R2 value of 0.524 for the model, indicating that psychological distress, fatigue, and side effects collectively could explain 52.4% of the variance in QOL and thus confirming that our assumption was appropriate. The other assumption in the model was that resilience had no direct effect on QOL. To verify the correctness of this assumption, we set resilience as the independent variable and QOL as the dependent variable in the regression model. The results showed that the regression coefficient of resilience, adjusted for age, sex, disease stage, psychological distress, fatigue, and side effects, was not statistically significant (t = 1.562, P = 0.119), indicating that resilience had no direct effect on QOL. Based on the above-described analysis, we concluded that the model shown in Figure 1 was appropriate.

After adjusting for age, sex, and disease stage, the partial correlation coefficient between psychological distress and fatigue was r12 = 0.440 (P < 0.001), that between psychological distress and side effects was r13 = 0.246 (P < 0.001), and that between fatigue and side effects was r23 = 0.178 (P < 0.001).
The standardized coefficient for each path in the path map (Figure 1) was estimated, and the standardized coefficients adjusted for age, sex, and disease stage are shown in Table 1. The square of the standardized coefficient of resilience revealed that it could explain 33.2% of the variance in psychological distress and 16.1% of that in fatigue. These results suggest that resilience is an important factor that affects both psychological distress and fatigue.
The standardized coefficients in Table 1 were written into the path map (Figure 2). The direct and indirect effects of resilience, psychological distress, fatigue, and side effects on QOL were calculated according to Equations (3) and (4) (Table 2). This table shows that psychological distress and fatigue had greater effects on the three dimensions of QOL. The direct effects of fatigue were the largest for QOL-Social and QOL-Physical, the direct effect of psychological distress was the largest for QOL-Mental, and side effects mainly influenced QOL-Physical.
By summing the direct effects on the three domains of QOL, we obtained the direct effects of psychological distress, fatigue, and side effects on QOL (data in the second column of Table 3). By summing the indirect effects on the three domains of QOL, we obtained the indirect effects of psychological distress, fatigue, side effects, and resilience on QOL (data in the third column of Table 3). The proportions of direct and indirect effects on QOL for psychological distress, fatigue, side effects, and resilience are shown in the fifth and sixth columns of Table 3. Fatigue, psychological distress, and side effects accounted for 48.32%, 29.71%, and 21.97%, respectively, of the total direct effect on QOL (fifth column of Table 3). Of the total effect on QOL, fatigue accounted for 33.72%, psychological distress accounted for 28.94%, side effects accounted for 22.53%, and resilience accounted for 14.80% (seventh column of Table 3). These results suggest that psychological distress and fatigue produced in the course of treatment are important factors influencing the QOL of patients. Although resilience has a lower proportion of the total effect on QOL, it has significant effects on fatigue and psychological distress.
DISCUSSION
Resilience refers to an individual’s capacity to maintain his or her psychological and physical well-being in the face of adversity. Resilience can be viewed as a defense mechanism that enables one to thrive amid distress. Therefore, improving resilience may be an important target for disease treatment and prophylaxis[25]. Patients with cancer can show high levels of functioning in physical domains of QOL but not in others, suggesting that an individual’s capacity to adjust and cope will influence his or her QOL. Individual differences in resilience cause patients to have different coping styles and adjustment capacities[5]. Therefore, it is necessary to introduce the concept of resilience into studies of the QOL of cancer patients.
QOL is an indicator of a patient’s social, psychological, and physiological status and well-being[1]. In theory, resilience affects the psychological aspect of QOL[10,12] and thus should have a direct effect on QOL. However, in this study, the regression coefficient of resilience (adjusted for age, sex, and disease stage) was statistically significant (( = 0.119, t = 4.499, P < 0.001) when psychological distress, fatigue, and treatment side effects were absent from the regression model; the reverse was true (t = 1.562, P > 0.05) when these variables were added. These results suggest that the effect of resilience on QOL may be passed on by psychological distress, fatigue, and side effects and is therefore indirect. Further studies are necessary to confirm this conclusion.

In this study, we analyzed the patients in the following order: resilience ( psychological distress and fatigue and side effects ( QOL; that is, resilience was plotted on the left part of the path map, which means that if patients with low resilience can be identified early and are given good social support as well as psychological care, then their psychological distress will likely decrease. This would prompt them to actively respond to treatment-induced fatigue and side effects, thereby improving their QOL.

In summary, the data obtained by our epidemiological survey showed that although resilience is not an independent predictor of QOL in patients with digestive cancer and accounted for only 14.80% of the total effect on QOL, it is a main influencing factor of psychological distress and side effects. In addition, psychological distress and fatigue are important factors that affect QOL, indicating that the role of resilience in improving QOL cannot be ignored. In studying the QOL of patients with cancer, we should focus on strategies that improve their resilience.

comments

Background

Resilience is an individual’s capacity to maintain his or her psychological and physical well-being in the face of adversity. Cancer is a disease causing severe psychological distress of the patients. Exploring association between resilience and quality of life (QOL) can make us understand the role of resilience in improving the QOL of cancer patients, as well as provide clinical staff with information on psychological intervention and psychological care programs for cancer patients.
Research frontiers
In recent years, the role of resilience in the process of cancer treatment has been given increasing attention. Studies have found that resilience can powerfully predict patients’ fatigue in the treatment, and good resilience can help patients reduce treatment-induced damage to bodily functions and shorten the time of their recovery thereof. The researchers suggested that patients with good resilience are able to treat their disease correctly and maintain relatively good mental and psychological states, thereby resulting in a better QOL.
Innovations and breakthroughs

Although much research has shown that a relationship exists between QOL and resilience in cancer patients, limited information is available on the nature of this relationship and the degree of the influence of resilience on QOL. This study detected the relationships of resilience, psychological distress, fatigue, and treatment side effects with QOL. 
Applications

Our results indicate that the role of resilience in improving QOL cannot be ignored. In studying the QOL of patients with cancer, we should focus on strategies that improve their resilience.

Peer review

The paper treats a very important subject, the relationships between resilience and quality of life of digestive cancer patients. The subject is interesting and would be of equal interest for other cancers as well. Resilience, psychological distress, fatigue and side effects were assessed for a large group of patients, and significant correlations were found and are discussed in the paper. The findings are illustrated by the figures and tables and discussed in detail in the paper. 
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Figure 1 Path map for resilience, psychological, fatigue, side effects, and quality of life.
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Figure 2 Standardized path coefficients.
Table 1 Adjusted standardized coefficients for each path in the path map1
	Dependent
	Independent
	Standardized coefficients
	t
	P-value

	Psychological distress
	Resilience
	-0.576
	-15.571
	< 0.001

	Fatigue
	Resilience
	-0.401
	-7.233
	< 0.001

	Side-effects
	Resilience
	-0.111
	-3.151
	0.002

	QOL-Social
	Psychological distress
	-0.098
	-2.784
	0.005

	
	Fatigue
	-0.404
	-11.712
	< 0.001

	
	Side-effects
	-0.118
	-3.697
	< 0.001

	QOL-Mental
	Psychological distress
	-0.347
	-10.149
	< 0.001

	
	Fatigue
	-0.230
	-6.851
	< 0.001

	
	Side-effects
	-0.102
	-3.298
	0.001

	QOL-physical
	Psychological distress
	-0.184
	-5.748
	< 0.001

	
	Fatigue
	-0.389
	-12.306
	< 0.001

	
	Side-effects
	-0.245
	-8.415
	< 0.001


1Adjusted for age, sex, and disease stage. QOL: quality of life.
Table 2 Direct and indirect effects of resilience, psychological distress, fatigue, and side effects on the three domains of quality of life1
	Factor
	QOL-Social
	
	QOL-Mental
	
	QOL-Physical

	
	Direct effect
	Indirect effect
	Total
	
	Direct effect
	Indirect effect
	Total
	
	Direct effect
	Indirect effect
	Total

	Psychological distress
	0.098
	0.207
	0.305
	
	0.347
	0.126
	0.473
	
	0.184
	0.231
	0.415

	Fatigue
	0.404
	0.064
	0.468
	
	0.230
	0.171
	0.401
	
	0.389
	0.125
	0.514

	Side-effects
	0.118
	0.115
	0.233
	
	0.102
	0.194
	0.296
	
	0.245
	0.150
	0.395

	Resilience
	0.000
	0.160
	0.160
	
	0.000
	0.235
	0.235
	
	0.000
	0.212
	0.212


1Adjusted for age, sex, and disease stage. QOL: quality of life.
Table 3 Direct and indirect effects of resilience, psychological distress, fatigue, and side effects on quality of life1 n (%)
	Factor
	QOL
	

	
	Direct effect
	Indirect effect
	Total
	

	Psychological distress
	0.629 (29.71)
	0.558 (28.13)
	1.187 (28.94)
	

	Fatigue
	1.023 (48.32)
	0.360 (18.15)
	1.383 (33.72)
	

	Side-effects
	0.465 (21.97)
	0.459 (23.14)
	0.924 (22.53)
	

	Resilience
	0.000 (0.00)
	0.607 (30.59)
	0.607 (14.80)
	

	Total
	2.117 (100.00)
	1.984 (100.00)
	4.101 (100.00)
	


1Adjusted for age, sex, and disease stage. QOL: quality of life.
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