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Abstract

Purpose: The main purpose of this study was to assess the evidence of the association between positive
psychological resources and quality of life among cancer patients.

Methods: Electronic search was performed to retrieve articles from PubMed, Web of Science, CNKI and CBM
(from inception to November 10, 2020). Summary correlation coefficient (1) values were extracted from each
study, and 95% confidence intervals (95%Cls) were calculated by random-effect model. Subgroup and
sensitivity analyses were performed to investigate potential heterogeneity.

Results: Forty-three articles were included in the present study. The pooled rfor resilience was 0.52 (95%Cl:
0.43,0.62), hope 0.50 (95%Cl: 0.44, 0.56), self-efficacy 0.54 (95%Cl: 0.41, 0.63), self-esteem 0.45 (95%Cl:
0.26, 0.64) and optimism 0.32 (95%Cl: 0.17, 0.46). For subgroup analysis, the effects of hope and resilience
varied with patients’ age.

Conclusion: Our study indicated that cancer patients with high level of positive psychological resources tend
to live a better quality of life. Therefore, interventions programs based on difference in age for cancer
patients could be developed by increasing positive psychological resources in the future research.

Introduction

Cancer has been ranked as the major cause of death in developed or less developed countries, which is
known as the most important barrier of enhancing life expectancy. Although medical anti-cancer therapies,
radio and surgical-oncology have improved, these in turn threaten both patients’ mental health and quality of
life. Previous studies indicate that patients suffering cancer feel more difficult in handling with the negative
emotion and experienced a poorer quality of life during the disease-free survivor stage [1-3]. A number of
side effects like aggressive cancer therapy, medical financial hardship, difficulties in accessing affordable
medical health insurance and limited employment opportunities [4-7] are thought to be the main reason.
Ultimately, cancer patients are vulnerable to threaten their physical and psychological well-being. However, a
longitudinal study [8] reported that cancer survivors with high level psychological adaptation could better
deal with the adversity in the course of disease, and had less psychiatric disorders, as well as better quality
of life. Therefore, increasingly studies thought that positive psychological resources could help explain
individual variation in quality of life in cancer survivors.

Positive psychological resources have been attached increasing attention to oncology field in the past 30
years. According to the literature review, resilience, hope, optimize, self-esteem and self-efficacy are defined
as the important positive psychological variables in this field. Several studies showed that cancer patients
with high level of resilience were more able to cope with disease adjustment and maintain mental health [5,
6, 8]. Resilience is considered as a developable capability characterized by a relatively stable psychological
trait that reduces, adapts to and even overcomes the destructive impacts caused by adverse factors in the
face of disasters or stressors. It is thought to be a certain promoting role in alleviating the negative impact of
traumatic pressure on individuals and maintaining the normal psychological state of the body [9].
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Snyder [10, 11] conceptualized hope as a positive motivational state based on inactively deprived sense of
successful agency (achieving goals by available willpower and determination) and pathways (pursuing
goals by creating alternative routines). Self-efficacy is defined as positive belief of individual competence to
deal with adversities or achieve desired goals in the face of various stressful situations [12]. Furthermore,
several studies have been confirmed that general self-efficacy has a bearing on cancer patients’ adjustment
and management [13, 14]. Optimism is a psychological trait that is considered as the degree of general
expectation that positive outcomes will happen rather than bad things [15, 16]. Compared with pessimists,
research in optimism stated that optimists are capable to adapt to and deal with the negative impacts of
cancer by accepting the reality, placing the light and humors among cancer patients [17].

At present, an extensive body of research has found that positive psychological resources are associated
with cancer survivors’ quality of life and well-being. For instance, Li et al [18] found that hope and resilience
were positively associated with quality of life in adult patients with bladder cancer. Besides, Chung et al [19]
suggested that greater resilience was associated with better quality of life and lower depressive symptoms,
and self-esteem was also significantly related to physical and psychological well-being in children with
cancer. However, a small number of studies thought positive self-esteem and self-efficacy were not
associated with quality of life [20, 21], or the association between them were pretty weak [22, 23].
Differences in demographic variables of participants, disease characteristics, measuring method and study
quality have been considered to induce the variability in referred study.

In sum, the present study aims to conduct a meta-analytic review containing all studies with cancer patients,
which would investigate associations between positive psychological resources and quality of life. A broad
review of literatures has been reviewed and five positive psychological resources identified. Meta-analysis is
adopted to identify which resources are associated with quality of life among cancer patients.

Methods
Study selection and procedures

According to the PRISM statement [24], the present meta-analysis was performed and was registered with
PROSPERO (CRD42021228033). An electronic search was conducted to retrieve articles from PubMed, Web
of Science, CNKI and CBM (from inception to November 10, 2020). In addition, relevant references were
included by screening manually with no limitations in languages. Our meta-analysis used these search
terms: ("neoplasms"[MeSH Terms] OR "tumor” [Title/Abstract] OR "cancer'[Title/Abstract] OR "oncology"
[Title/Abstract] OR "leukemia’[Title/Abstract] OR "lymphoma’[Title/Abstract] OR "myeloma’[Title/ Abstract]
OR "myelodysplastic syndrome"[Title/Abstract] OR "MDS"[Title/Abstract]) AND ("resilience’[Title/ Abstract]
OR "hope'[Title/Abstract] OR "optimism'[Title/ Abstract] OR "self-efficacy"[Title/Abstract] OR "self-esteem"
[Title/Abstract]) AND ("quality of life" [Title/Abstract] OR "life quality"[Title/Abstract]). Articles that explored
the association of positive psychological resources with quality of life in cancer survivors have been
included. But case reports, review articles, comments and letters have been excluded. Moreover, our study
excludes duplicate publications on the same study participants.
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The primary data of eligible articles were extracted by three authors independently. The primary data
included the name of first author, the year of publication, study location, sample size, the mean age of
participants, cancer types, and the measuring methods of quality of life, and Spearman and Pearson
correlation coefficient (r).

Study quality was assessed by Joanna Briggs Institute (JBI) guidelines [25]. The JBI guidelines contain 10
items: purpose of the study, sampling method, characteristic description, reliability and validity of tool,
authenticity of information, ethical issues, statistical analysis, statement of results and research value. It is
scored from 0 to 2 (0 = “not meeting the requirements”, 1= “mentioned but not described in detail”, 2=
“detailed and comprehensive description”), and the total score ranges from 0 to 20. When literature score > of
the maximum total score 70%, it can be considered that the study quality is in a relatively high level. Two
authors evaluated the study quality of included articles, and the third author solved disagreements in this
meta-analysis.

Statistical analysis

Heterogeneity was tested by Q statistic (P<0.05 = heterogeneity) and inconsistency index (# >
50%=heterogeneity) [26—28], and publication was tested by Egger method [29] (P< 0.05 = publication bias).
Random-effect model was used rather than fixed-effect model due to high heterogeneity [30]. Subgroup
analysis was used to find whether effects were related to the factors like participants group. In addition,
sensitivity analysis was used to adjust for one possible atypical study.

R V4.0.2 was used to perform meta-analysis in this study.

Results

Our meta-analysis retrieved 6205 results. A total of 6162 studies were excluded due to duplicate, review and
meta-analysis, meeting, clinical trial, book and document, and based on title and abstract and full-text.
Finally, there were 43 [1, 2, 18—23, 31-65] articles in our study (Fig. 1). All articles presented clear research
purpose, sufficient research basis, authentic information, correct statistical analysis method, appropriate and
correct statement of analysis result and research value. Only two articles adopted random sampling, and
others used convenient sampling; 39 articles had clear inclusion and exclusion criteria; 41 articles clearly
descripted characteristic of participants; 37 articles used measurement tools that were good reliability and
validity; 19 articles indicated ethical issues (Table 1).

Page 4/22



Table 1

Overview of included studies

Study Location Sample Mean Cancer type Method of  Positive Study
size age measuring  psychological quality
(year) life quality  resources
Perez- Spain 134 54.4 Breast QLACS Self-esteem 19
Tejada et al
2021 [2]
Chungetal Hong 138 10.6 Leukemia or PedsOL Resilience 18
2020?1 9] Kong Brain tumor 3.0 and self-
or Lymphoma esteem
Shen et al China 121 47.01 Breast FACT-B Hope and 17
2020 [31] self-efficacy
Jiao et al China 160 NR Colorectal EORTC Resilience 18
2020 [32] QLQ-C30
Zhangetal China 230 56.13  Oral FACT-H&N  Hope 19
2020?33]
Groarke et UK 204 65.24  Prostate PORPUS-P  Resilience 18
al 2020 [34]
Ho et al Hong 176 12.56  Mixed PedsOL Hope and 19
2019 [35] Kong 4.0 self-esteem
Chen et al China 100 45.65 Cervical, FACT-G Resilience 18
2019 [36] endometrial,
ovarian
Clarke et al UK 98 64 Head and UW-QoL Resilience 18
2019 [37] neck
Vidthya et Malaysia 953 46.45 Mixed WHOQOL-  Self-esteem 17
al 2019 [23] BREF
He et al China 284 49 Lung, breast EORTC Resilience 18
2019 [38] and liver QLQ-C30
Sharour et Jordan 320 51.9 Colorectal FACT-C Hope 19
al 2019 [39]

GCGM =DISABKIDS Chronic Generic Measure. EORTC QLQ = European Organization for Research and
Treatment of cancer quality of life, Questionnaire. EQ-5D = European Quality of Life-5 Dimensions. FACT-

B = Functional Assessment of Cancer Therapy Breast cancer. FACT-BL = Functional Assessment of

Cancer Therapy-Bladder. FACT-C = Functional Assessment of Cancer Therapy-Colorectal cancer. FACT-G
= Functional Assessment of Cancer Therapy-General. FACT-H&N = Functional Assessment of Cancer
Therapy-Head and Neck. FACT-Hep = Functional Assessment of Cancer Therapy-Hepatobiliary. FACT-L =
Functional Assessment of Cancer Therapy-Lung. FLIC = Functional Living Index-Cancer. LASA = Linear
Analogue Scale Assessment. MMQL-AF = Minneapolis-Manchester Quality of Life Instrument-Adolescent
Form. MQOL = McGill Quality of Life Questionnaire. MQOL-C = Multidimensional Quality of Life Scale-
Cancer. PedsQL = Pediatric Quality-of-Life. QLACS = Quality of Life in Adult Cancer Survivors. QLI =

Quality-of-Life Index. QOL-CS = Quality of Life-Cancer Survivors. SF = Short Form. UW-QoL = University of
Wasfhington quality of life. WHOQOL-BREF = World Health Organization' s Quality of Life Questionnaire-
Brief.
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Study Location Sample Mean Cancer type Method of  Positive Study
size age measuring  psychological quality
(year) life quality resources
Gyeong et Korea 204 54.2 Mixed SF-36 Self-efficacy 18
al 2019 [40]
McAteer et UK 286 67 Prostate FACT-G Self-esteem 19
al 2019 [41]
Tonsing et Singapore 129 17.2 Mixed QoL-CSS Self-esteem 17
al 2018 [21]
Johansson  Sweden 39 71.7 Colorectal EORTC Self-efficacy 19
etal 2018 QLQ-C30
[42]
Martins et Portugal 211 13.29 Mixed DCGM-12 Hope 19
al 2018 [43]
Omranetal USA 341 57.9 Mixed MQOL-C Self-efficacy 18
2018 [44]
Chen et al China 452 62.1 Lung SF-36 Self-efficacy 19
2018 [1]
Zhangetal China 98 47.02  Breast FACT-B Resilience 19
201 7?45]
Koch et al Germany 40 49.2 Breast FACT-B Self-esteem 19
2017 [46]
Finck et al Germany 95 55.7 Breast EORTC Optimism 19
2017 [47] QLQ-C30
Chen et al China 273 46.91 Breast FACT-B Resilience 17
2017 [48]
Wang et al China 206 54.6 Mixed QOL-CS Self-efficacy 17
2017 [49]
Thieme et Germany 354 61.2 Breast and EORTC Optimism 17
al 2017 [22] gynecological QLQ-C30 and self-
efficacy

GCGM =DISABKIDS Chronic Generic Measure. EORTC QLQ = European Organization for Research and

Treatment of cancer quality of life, Questionnaire. EQ-5D = European Quality of Life-5 Dimensions. FACT-
B = Functional Assessment of Cancer Therapy Breast cancer. FACT-BL = Functional Assessment of
Cancer Therapy-Bladder. FACT-C = Functional Assessment of Cancer Therapy-Colorectal cancer. FACT-G
= Functional Assessment of Cancer Therapy-General. FACT-H&N = Functional Assessment of Cancer
Therapy-Head and Neck. FACT-Hep = Functional Assessment of Cancer Therapy-Hepatobiliary. FACT-L =
Functional Assessment of Cancer Therapy-Lung. FLIC = Functional Living Index-Cancer. LASA = Linear
Analogue Scale Assessment. MMQL-AF = Minneapolis-Manchester Quality of Life Instrument-Adolescent
Form. MQOL = McGill Quality of Life Questionnaire. MQOL-C = Multidimensional Quality of Life Scale-
Cancer. PedsQL = Pediatric Quality-of-Life. QLACS = Quality of Life in Adult Cancer Survivors. QLI =
Quality-of-Life Index. QOL-CS = Quality of Life-Cancer Survivors. SF = Short Form. UW-QoL = University of
Wasfhington quality of life. WHOQOL-BREF = World Health Organization' s Quality of Life Questionnaire-
Brief.
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Study Location
Hu et al China
2016 [50]

Gong et al China
2016 [51]

Li et al China
2016 [18]

Wu et al Taiwan
2015 [52]

Zhang et al China
201 5?53]

Jun et al Korea
2015 [54]

Schofield et  Australia
al 2015 [55]

Ha et al Korea
2014 [56]

Ye et al China
2014 [57]

Yeung et al China
20149[58]

Sjoquist et Australia
al 2013 [59]

Wu et al China
2013 [60]

Colby et al USA
2012 [61]

Mystakidou  Greece
etal 2012

[20]

Sample
size

193

265

365

40

147

205

429

129

193

238

126

224

51

90

Mean
(year)
NR
50.24
63.76
16.4
57.51
54.8
67
52.09
55.46
95.7
62.1
47.54

58.47

61.17

Cancer type

Liver cancer
Cervical
Bladder
Mixed
Lung
Mixed
Metastatic
colorectal
Breast
Mixed
Mixed
Ovarian
Breast

Breast

Breast

Method of
measuring
life quality
FACT-Hep
WHOQOL-
BREF
FACT-BL
MMOL-AF
FACT-L
EORTC
QLQ-C30
EQ-5D
FACT-B
FACT-G
QOL-CS
FACT-G
FACT-B

FLIC

LASA

Positive
psychological
resources
Hope

Hope
Resilience
and hope
Resilience
Self-efficacy
Self-esteem
and resilience
Hope
Resilience
Hope
Self-efficacy
Hope

Hope

Optimism

Self-efficacy

Study
quality

17

18

19

18

18

18

18

18

18

17

17

17

18

18

GCGM =DISABKIDS Chronic Generic Measure. EORTC QLQ = European Organization for Research and
Treatment of cancer quality of life, Questionnaire. EQ-5D = European Quality of Life-5 Dimensions. FACT-

B = Functional Assessment of Cancer Therapy Breast cancer. FACT-BL = Functional Assessment of

Cancer Therapy-Bladder. FACT-C = Functional Assessment of Cancer Therapy-Colorectal cancer. FACT-G
= Functional Assessment of Cancer Therapy-General. FACT-H&N = Functional Assessment of Cancer
Therapy-Head and Neck. FACT-Hep = Functional Assessment of Cancer Therapy-Hepatobiliary. FACT-L =
Functional Assessment of Cancer Therapy-Lung. FLIC = Functional Living Index-Cancer. LASA = Linear
Analogue Scale Assessment. MMQL-AF = Minneapolis-Manchester Quality of Life Instrument-Adolescent
Form. MQOL = McGill Quality of Life Questionnaire. MQOL-C = Multidimensional Quality of Life Scale-
Cancer. PedsQL = Pediatric Quality-of-Life. QLACS = Quality of Life in Adult Cancer Survivors. QLI =
Quality-of-Life Index. QOL-CS = Quality of Life-Cancer Survivors. SF = Short Form. UW-QoL = University of
Washington quality of life. WHOQOL-BREF = World Health Organization' s Quality of Life Questionnaire-

Brief.
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Study Location Sample Mean Cancer type Method of  Positive Study

size age measuring  psychological quality
(year) life quality resources
Hass et al USA 73 60.12  Breast MQOL Self-efficacy 19
2011[62]
Mazanecet Frances 163 58.24  Mixed FACT-G Optimism 17
al 2010 [63]
Wong et al Hong 334 64.66 Lung FACT-G Optimism 18
2007 [64] Kong
Lee et al Taiwan 150 44.8 Breast OLl-cancer  Self-esteem 17

2001 [65]

GCGM = DISABKIDS Chronic Generic Measure. EORTC QLQ = European Organization for Research and
Treatment of cancer quality of life, Questionnaire. EQ-5D = European Quality of Life-5 Dimensions. FACT-
B = Functional Assessment of Cancer Therapy Breast cancer. FACT-BL = Functional Assessment of
Cancer Therapy-Bladder. FACT-C = Functional Assessment of Cancer Therapy-Colorectal cancer. FACT-G
= Functional Assessment of Cancer Therapy-General. FACT-H&N = Functional Assessment of Cancer
Therapy-Head and Neck. FACT-Hep = Functional Assessment of Cancer Therapy-Hepatobiliary. FACT-L =
Functional Assessment of Cancer Therapy-Lung. FLIC = Functional Living Index-Cancer. LASA = Linear
Analogue Scale Assessment. MMQL-AF = Minneapolis-Manchester Quality of Life Instrument-Adolescent
Form. MQOL = McGill Quality of Life Questionnaire. MQOL-C = Multidimensional Quality of Life Scale-
Cancer. PedsQL = Pediatric Quality-of-Life. QLACS = Quality of Life in Adult Cancer Survivors. QLI =
Quality-of-Life Index. QOL-CS = Quality of Life-Cancer Survivors. SF = Short Form. UW-QoL = University of
Wasfhington quality of life. WHOQOL-BREF = World Health Organization' s Quality of Life Questionnaire-
Brief.

Resilience and quality of life

Twelve studies involving 2094 cancer patients examined the association of resilience with quality of life.
The meta-analysis of these studies found a large and significant overall effect size of r=0.52 with
confidence intervals excluding zero (95%CF 0.43, 0.62) (Fig. 2). In addition, the results of subgroup analysis
indicated that the impact of resilience on quality of life was larger for studies based in children and
adolescent with cancer (k= 2, r=0.68,95%C/l. 0.53, 0.83) than adult with cancer (k=9, r=0.49,95%CF. 0.44,
0.54) (Table 2).
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Table 2
Subgroup analysis

Subgroup k  r(95%Cl) P(%) Pvalue
Hope
Participants 0.044

Children or adolescent samples 4 0.57(0.49,0.64) 21.8

Adult samples 7 0.48(0.44,0.52) 68.0
Resilience

Participants 0.017
Children or adolescent samples 2 0.68(0.53,0.83) 0.0

Adult samples 9 049(0.44,054) 809
Self-esteem

Participants 0.184
Children or adolescent samples 3  0.43(0.33,0.52) 89.1

Adult samples 6 0.35(0.31,0.40) 9538

Hope and quality of life

The meta-analysis of twelve studies involving 2853 patients with cancer, revealed a large and significant
overall effect size of r=0.50 with confidence intervals excluding zero (95%CF. 0.44, 0.56) (Fig. 2). In
subgroup analysis, differences were found between the effects of hope for studies based in in children and
adolescent group (k=4, r=0.57,95%Cl 0.49, 0.64) as compared to adult group (k=7, r=0.48,95%Cl 0.44,
0.52) (Table 2).

Self-esteem and quality of life

Nine studies, involving 2211 cancer patients, examined the relation between self-esteem and quality of life,
and yielded a significant and medium overall effect size of r=0.45 with confidence intervals excluding zero
(95%Cl 0.26, 0.64) (Fig. 2). Differences were not found between the effects of self-esteem on quality of life
in subgroup analysis (Table 2).

Self-efficacy and quality of life

Eleven studies involving 2265 patients with cancer examined the association of self-efficacy with quality of
life. The current meta-analysis of these studies yielded a significant and large effect size of r=0.54 with
confidence intervals excluding zero (95%CF. 0.41, 0.68) (Fig. 2).

Optimism and quality of life
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Five studies, involving 997 cancer patients, examined the relation between self-esteem and quality of life,
and yielded a significant and medium overall effect size of r=0.32 with all confidence intervals excluding
zero (95%CFl 0.17,0.46) (Fig. 2) and thus statistically significant.

Sensitivity analysis and publication bias

Sensitivity analysis showed that all the pooled rfor quality of life in cancer patients were stable, which
indicated that our results were reliable. The result of the Egger test indicated that there was publication bias
in this meta-analysis (hope: P=0.733; resilience: P=0.246; self-efficacy: P=0.626; self-esteem: P=0.545;
optimism: P=0.078).

Discussion

The purpose of the present study was to conduct a meta-analysis of empirical literatures on association of
positive psychological resources with quality of life among cancer patients. Five positive psychological
variables and cancer patients’ quality of life were organized in the current study. The meta-analysis showed
that cancer patients’ quality of life was positively and significantly associated with hope (r= 0.50), resilience
(r=0.52), self-efficacy (r=0.54), self-esteem (r=0.45) and optimism (r=0.32), which were consistent with
previous theory [10, 66-69].

Self-efficacy and quality of life among cancer patients

The meta-analysis presented that highly efficacious cancer patients tended to live a better quality of life
throughout the course of suffering cancer. The result was consistent with previous study, for instance in a
recent meta-analytic review by Andrea et al involving 3162 cancer patients, there was a large significant
overall effect size of r=0.73 for the association of self-efficacy with quality of life [70]. The reason could be
highly efficacious cancer patients characterized by sense of agency or control may perceive some causal
relationship between coping behaviors executed and certain desired outcomes, including level of type of
quality of life [71]. Future research may benefit from addressing the question of how self-efficacy interacts
with other factors to affect quality of life in cancer patients. For example, a study found that self-efficacy for
coping moderated the effect of distress on quality of life among breast cancer patients [72].

Resilience and quality of life in patients with cancer

Results from the meta-analysis indicated that highly resilient cancer patients could remain the better life
quality, compared to low resilient individuals. Evidence suggests that high-resilient people strategically elicit
positive emotions through the use of humor, relaxation techniques, and optimistic thinking in order to
proactively cultivate their positive emotionality [68]. Then, positive emotionality emerges as the crucial
element of resilience. It was found that resilience had indirect impact on cancer patients’ quality of life by
influencing social support, in addition to direct impact [45]. Besides, resilience was found to be associated
with lower psychological distress and fatigue among patients and survivors with cancer [73].

Subgroup analysis indicated that the relationship between resilience and quality of life among cancer
patients was affected by age. Correlation of adolescent or children sample was significantly larger
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compared to adult sample, and the correlation of both groups was significant. Risks of loneliness and
psychological distress rise with age for the elderly owing to the self-neglect and physical degradation, while
resilience can effectively cope with these symptoms and enhance the quality of life, which was a crucial
factor for successful aging [74, 75]. However, it was inconsistent with previous study [76]. The result of
adolescent or children sample might be overweight or inaccurate due to the small number of this group (k=
2). Thereby, future research may benefit from examining the effect of age on the association of resilience
with quality of life.

Hope and quality of life in patients with cancer

The present meta-analysis indicated that cancer patients high in hope tended to show better health
outcomes, such as quality of life. According to the theory of Snyder, hope is conceptualized as a positive
motivational state based on interactively derived sense of successful agency (goal-directed energy) and
pathways (planning to meet goals) [10, 11]. Rousseau [77] found that hope could be developed by learning
to control on€e's symptoms, exploring one€'s faith, and strengthening interpersonal relationships. It was also
found in another study that individuals full of hope reported significantly higher levels of personal
adjustment and global life satisfaction, and less psychological distress [78]. Subgroup analysis indicated
that the effect of hope varied with the change of patients’ age. The impact of hope on quality of life was
more significant on studies based in children and adolescent with cancer than adult suffering cancer.
Furthermore, few studies aimed to explore the effect of hope on quality of life in children and adolescent
with cancer. Therefore, future studies may benefit from efforts to increase or develop patients’ levels of hope
through psychological treatment, and focus on investigating the impact on children and adolescent with
cancer.

Optimism and quality of life in patients with cancer

The meta-analysis reported that optimistic patients lived a better quality of life among cancer patients. The
optimistic attitude plays a crucial role in effectively coping with disease diagnosis, treatment and prognosis,
as well as in enhancing quality of life [77]. Furthermore, comparing with pessimists, optimistic cancer
patients reported greater survival rates a year after diagnosis [79]. Most of studies investigated the effect of
optimism on quality of life in adult patients with cancer, but few studies examined the association among
children and adolescent patients. Hence, future studies can benefit from examining the impact of optimism
on quality of life in children and adolescent.

Self-esteem and quality of life in cancer patients

Results of the current meta-analysis showed that the more self-esteem experience by cancer patients, the
higher quality of life. many studies have indicated that patients with cancer had the low to moderate level of
self-esteem [80—-82]. Low self-esteem patients mean self-contempt, self-disappointment, self-rejection and
lack self-respect for themselves. Based on the theory of Rosenberg [83], high level of self-esteem implies that
they have high self-respect for who they are within limits, and do not assume that they are more superior in
any way than anyone else. Cancer diagnosis has the tendency of affecting the patients’ body image, which
negatively results in changes in self-esteem. Even the easiest daily routine may be disrupted and patients
need to be aware of these long-term consequences negatively influencing their level of self-esteem. The

Page 11/22



results of subgroup analysis reported that the differences of age in the relationship between self-esteem and
quality of life among cancer patients was non-existent, which was not similar to prior study [23]. The result
might be overweight or inaccurate due to the small number of this group. Thus, further research should
focus on the effect of age on the association of self-esteem with quality of life in cancer patients.

Limitation

The present meta-analysis has some limitations. Firstly, a dearth of longitudinal study exists on positive
psychological resources and quality of life among cancer patients. Although cross-sectional study is easier
to perform, longitudinal study is more valuable in terms of answering questions concerning the long-term
relations between positive psychological resources and quality of life in patients with cancer. Secondly, the
subgroup analysis of the children or adolescent group and the adult group could not be performed for every
meta-analysis in the present study with limitations of number of studies concerning the association of self-
efficacy and optimism with quality of life among cancer patients. Hence, there is a need for additional
research on the impact of self-efficacy and optimism on quality in children or adolescent with cancer.
Besides, although our study has investigated each positive psychological resource individually, it is
significant to recognize that some positive psychological variables may covary. For instance, individuals
relatively full of hope tend to effectively buffer the impact of stressful and negative life events, and
successfully their goals could be achieved so that they possess more resilience [84]. Thus, hope might trump
the effects of resilience on quality of life. Moreover, the optimistic attitude inherent in hopeful individuals
plays a crucial role in improving health-related quality of life. Therefore, further research may examine their
covariation and unique and interactive relation with quality of life among cancer patients. Finally, most
studies were written by English in the current study, which may lead to language bias. However, Thornton
and Lee thought that there was similar bias in all meta-analysis that not review all studies. Therefore,
despite of the limitations, our study’s outcomes are reliable and warranted.

Clinical implications

Although these five variables are defined in different models, they may affect mental health and quality of
life among cancer patients by different mechanisms, they have two significant points in common. Namely,
these constructs are positive coping styles or protective factors to fight cancers, and they are dynamic and
developmental resources. Therefore, these variables could be increased though intervention in order to better
improve quality of life in cancer patients. Furthermore, increasingly research have found that interventions
based on positive psychological resources could cope with mental problems and enhance quality of lifein
cancer patients. For example, in randomized and controlled trail, Promoting Resilience in Stress
Management (PRISM), a psychosocial intervention for adolescents and young adults with cancer, enhances
resilience resources via four skills-based training sessions, compared to usual care (UC) may improve health-
related quality of life, especially in psychosocial domains of wellbeing [85]. Hope is a positive psychological
variable related to better quality of life that focuses on goal-oriented thinking. Carla et al [86] developed and
tested Achieving Wellness After Kancer in Early life (AWAKE), a scalable 8-week app-based program
consisting of educational videos, mood/activity tracking, and telephone-based coaching to promote hope
and quality of life in young adult cancer survivors, which evidences that the AWAKE supports patients cope
with cancer-related sequelae and reestablish goals across life domains after experiencing cancer. Evidence
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suggests that nurse-administered self-efficacy intervention given on five monthly occasions and designed to
enhance patients' self-care self-efficacy have significantly higher scores on quality of life and self-care self-
efficacy than the control group and significantly less symptom distress [87]. Besides, beauty care
intervention [88] and Framed Portrait Experience intervention [89] are similar to enhance self-esteem and
self-efficacy among cancer patients. Therefore, interventions based on positive psychology constructs
should be emphasized and developed in the field of oncology psychology in order to treat psychological
disorders and enhance quality of life.

Conclusions

The current meta-analysis provided a comprehensive summary of the current literature on positive
psychological resources and quality of life among cancer patients. Results of our study indicated that
cancer patients with high level of positive psychological resources tend to live a better quality of life. The
effects of resilience and hope on quality of life varied with patients’ age. Finally, interventions programs for
cancer patients could be developed by increasing positive psychological resources in the future research.

Declarations

Competing interests

The authors declare that there are no competing interests.

Funding

There was no funding support.

Ethical approval and informed consent

Not applicable

Compliance with ethical standards

Data availability

All data generated or analyzed during this study are included in this published article.
Author contributions

XX. Zhao searched databases, selected studies, extracted information, assessed study quality, analyzed
data, drafted, and revised manuscript. SQ. Tong contributed to study selection, data extraction and quality
assessment. XX. Zhao and Y. Yang assessed study and revised manuscript. Y. Yang conceived the
hypothesis, developed the study methods, and revised manuscript. All authors read and approved the final
manuscript.

References

Page 13/22



10.

11.

12.

13.

14.

15.

16.

. Chen HL, Liu K, You QS. Self-efficacy, cancer-related fatigue, and quality of life in patients with resected

lung cancer. Eur J Cancer Care (Engl). 2018, 27(6): €12934. doi: 10.1111/ecc.12934.

. Perez-Tejada J, Aizpurua-Perez |, Labaka A, Vegas O, Ugartemendia G, Arregi A. Distress,

proinflammatory cytokines and self-esteem as predictors of quality of life in breast cancer survivors.
Physiol Behav. 2020, 230:113297. doi:10.1016/j. physbeh.2020.113297.

. MacDonald C, Theurer JA, Fung K, Yoo J, Doyle PC. Resilience: an essential element in head and neck

cancer survivorship and quality of life. Support Care Cancer. 2020. doi:10.1007/s00520-020-05873-4.

. Miller KD, Nogueira L, Mariotto AB, Rowland JH, Yabroff KR, Alfano CM, Jemal A, Kramer JL, Siegel RL.

Cancer treatment and survivorship statistics, 2019. CA Cancer J Clin. 2019;69(5):363-385. doi:
10.3322/caac.21565.

. Nipp RD, Kirchhoff AC, Fair D, Rabin J, Hyland KA, Kuhlthau K, Perez GK, Robison LL, Armstrong GT,

Nathan PC, Oeffinger KC, Leisenring WM, Park ER. Financial Burden in Survivors of Childhood Cancer: A
Report from the Childhood Cancer Survivor Study. J Clin Oncol. 2017;35(30):3474-3481. doi:10.1200/
JC0.2016.71.7066.

. Park ER, Li FR, Liu Y, Emmons KM, Ablin A, Robison LL, Mertens AC; Childhood Cancer Survivor Study.

Health insurance coverage in survivors of childhood cancer: The Childhood Cancer Survivor Study. J
Clin Oncol. 2005 Dec;23(36):9187-97. doi: 10.1200/JC0.2005.01.7418.

. Kirchhoff AC, Krull KR, Ness KK, Park ER, Oeffinger KC, Hudson MM, Stovall M, Robison LL, Wickizer T,

Leisenring W. Occupational outcomes of adult childhood cancer survivors: A report from the childhood
cancer survivor study. Cancer. 2011;117(13):3033-44. doi: 10.1002/cncr.25867.

. Lam WW, Bonanno GA, Mancini AD, Ho S, Chan M, Hung WK, Or A, Fielding R. Trajectories of

psychological distress among Chinese women diagnosed with breast cancer. Psycho-oncology.
2010;19(10):1044-51. doi: 10.1002/pon.1658.

. Richardson GE. The Metatheory of Resilience and Resiliency. Journal of Clinical Psychology, 2002,

58(3):307-321. doi: 10.1002/jclp.10020.

Snyder CR, Irving LM, Anderson JR: Hope and Health. Handbook of Social and Clinical Psychology: The
Health Perspective. Snyder CR, Forsyth DR (ed): Pergamon Press, New York,1991, 15:285-305.

Snyder CR. Hypothesis: There is Hope. Handbook of Hope Theory, Measures and Applications. Snyder
CR (ed): Academic Press, San Diego, CA, 2000, 3-21.

Luszczynska A, Scholz U, Schwarzer R. The General Self-Efficacy Scale: Multicultural Validation
Studies. Journal of Psychology.2005, 139(5):439-457. doi: 10.3200/JRLP.139.5.439-457.

Hinz A, Friedrich M, Kuhnt S, Zenger M, Schulte T. The influence of self-efficacy and resilient coping on
cancer patients' quality of life. European Journal of Cancer Care.2019, 28(1). doi: 10.1111/ecc.12952.

Yang F, Wang MJ, Lei PQ, et al. Effects of Self-efficacy and Hope on Posttraumatic Stress Disorder of
Breast Cancer Inpatients. Revista de la Facultad de Ingenieria, 2017, 32(5):91-94.

Carver CS, Scheier MF. Dispositional optimism. Trends Cogn Sci, 2014,18:293-299. doi:
10.1016/j.tics.2014.02.003.

Carver CS, Scheier MF, Segerstrom SC. Optimism. Clin Psychol Rev, 2010, 30: 879-889.

Page 14/22



17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

20.

30.

31.

32.

Maik T, Jens E, Markus Z, et al. Optimism, pessimism and self-efficacy in female cancer patients.
Japanese journal of clinical oncology, 2017, 47(9):849-855. doi: 10.1093/jjco/hyx079.

Li MY, Yang YL, Liu L, Wang L. Effects of social support, hope and resilience on quality of life among
Chinese bladder cancer patients: a cross-sectional study. Health Qual Life Outcomes. 2016,14:73.
doi:10.1186/s12955-016-0481-z.

Chung JOK, Li WHC, Cheung AT, Ho LLK, Xia W, Chan GCF, Lopez V. Relationships among resilience,
depressive symptoms, self-esteem, and quality of life in children with cancer. Psycho-oncology. 2020
Sep 11. doi: 10.1002/pon.5548. Epub ahead of print.

Mystakidou K, Tsilika E, Parpa E, Gogou P, Panagiotou |, Vassiliou I, Gouliamos A. Relationship of

general self-efficacy with anxiety, symptom severity and quality of life in cancer patients before and
after radiotherapy treatment. Psychooncology. 2013 May;22(5):1089-95. doi: 10.1002/pon.3106.

. Tonsing KN, Ow R. Quality of Life, Self-Esteem, and Future Expectations of Adolescent and Young Adult

Cancer Survivors. Health Soc Work. 2018, 43(1):15-21. doi: 10.1093/hsw/hIx047.

Thieme M, Einenkel J, Zenger M, Hinz A. Optimism, pessimism and self-efficacy in female cancer
patients. Jpn J Clin Oncol. 2017, 47(9):849-855. d0i:10.1093/ jjco/hyx079.

Vidthya S, Sherina MS, Rampal L, Fadhilah SI, Ummavathy P. Self-esteem among cancer patients
receiving chemotherapy in selected. Med J Malaysia. 2019, 74(5):405-412.

Moher D, Liberati A, Tetzlaff J, Altman DG; PRISMA Group. Preferred reporting items for systematic
reviews and meta-analyses: the PRISMA statement. PLoS Med. 2009 Jul 21;6(7): €1000097. doi:
10.1371/journal.pmed.1000097.

The Joanna Briggs Institute Levels of Evidence and Grades of Recommendation Working Party.
Supporting Document for the Joanna Briggs Institute levels of Evidence and Grades of
Recommendation. The Joanna Briggs Institute, 2014, http://joannabriggs.org/jbi-approach.html#
tabbed-nav= Levels-of-Evidence.

Leeflang MM, Deeks JJ, Gatsonis C, Bossuyt PM. Systematic reviews of diagnostic test accuracy. Ann
Intern Med, 2008, 149:889-897.

Zamora J, Abraira V, Muriel A, Khan K, Coomarasamy A. Meta-DiSc: a software for meta-analysis of test
accuracy data. BMC Med Res Methodol. 2006, 6:31. doi: 10.1186/1471-2288-6-31.

Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in meta-analyses. BMJ.
2003, 327(7414):557-60. doi: 10.1136/bm;.327.7414.557.

Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-analysis detected by a simple, graphical
test. BMJ. 1997, 315(7109):629-34. doi: 10.1136/bmj.315. 7109.629.

Riley RD, Higgins JP, Deeks JJ. Interpretation of random effects meta-analyses. BMJ. 2011, 342: d549.
doi: 10.1136/bmj. d549.

Shen A, Qiang W, Wang Y, Chen Y. Quality of life among breast cancer survivors with triple negative
breast cancer-role of hope, self-efficacy and social support. Eur J Oncol Nurs. 2020, 46:101771. doi:
10.1016/j.ejon.2020.101771.

Jiao TT, Li L, Wang ZX. Correlation between resilience and quality of life in patients with colon cancer.
Today nurse. 2020, 27(03):15-17. doi: 10.19793/j.cnki. 1006-6411.2020.09.007.
Page 15/22



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Zhang Y, Cui C, Wang Y, Wang L. Effects of stigma, hope and social support on quality of life among
Chinese patients diagnosed with oral cancer: a cross-sectional study. Health Qual Life Outcomes. 2020,
18(1):112. doi: 10.1186/s12955-020-01353-9.

Groarke A, Curtis R, Skelton J, Groarke JM. Quality of life and adjustment in men with prostate cancer:
Interplay of stress, threat and resilience. PLoS One. 2020, 15(9): e0239469. doi:
10.1371/journal.pone.0239469.

Ho L, Li W, Cheung AT, Ho E, Lam K, Chiu SY, Chan G, Chung J. Relationships among hope,
psychological well-being and health-related quality of life in childhood cancer survivors. J Health
Psychol. 2019, 17:1359105319882742. doi: 10.1177/1359105319882742.

Chen HP, Gao LL, Jiang MT, Zheng X. The correlation research on resilience and the quality of life
among postoperative patients with gynecological malignant oncology in chemotherapy. Journal of
Nursing Administration. 2019,19(11):799-802. doi: 10.3969/j.issn.1671-315x.2019.11.009.

Clarke G, Asiedu YA, Herd K, Sharma S. Exploring the relation between patients' resilience and quality of
life after treatment for cancer of the head and neck. Br J Oral Maxillofac Surg. 2019 Dec;57(10):1044-
1048. doi: 10.1016/j.bjoms.2019. 09.007.

He YJ, Wang DM, Ma ZY. The association between mindfulness and quality of life in cancer patients:
mediating role of resilience. Journal of MuDanJiang Medical University. 2019,40(01):127-129. doi:
13799/j.cnki.mdjyxyxb.2019.01.043.

Sharour LA, Omari OA, Salameh AB, Yehia D. Health-related quality of life among patients with
colorectal cancer. Journal of Research in Nursing. 2019. Doi: 1177/ 1744987119846177.

Bo GL, Lee TS, Kim SH. Mediation Effect of Self-Efficacy on the Relationship between Perceived Self-
Management Support and Health-Related Quality of Life among Cancer Survivors. Journal of Korean
Academy of Nursing. 2019, 49(3):298. doi: 4040/jkan.2019.49.3.298.

McAteer G, Gillanders D. Investigating the role of psychological flexibility, masculine self-esteem and
stoicism as predictors of psychological distress and quality of life in men living with prostate cancer.
Eur J Cancer Care (Engl). 2019, 28(4): €13097. doi: 10.1111/ecc.13097.

Johansson AC, Brink E, Cliffordson C, Axelsson M. The function of fatigue and iliness perceptions as
mediators between self-efficacy and health-related quality of life during the first year after surgery in
persons treated for colorectal cancer. J Clin Nurs. 2018, 27(7-8): e1537-e1548. doi: 10.1111/jocn.14300.

Martins AR, Crespo C, Salvador A, Santos S, Carona C, Canavarro MC. Does Hope Matter? Associations
Among Self-Reported Hope, Anxiety, and Health-Related Quality of Life in Children and Adolescents with
Cancer. J Clin Psychol Med Settings. 2018, 25(1):93-103. doi: 10.1007/s10880-018-9547x.

Omran S, Mcmillan S. Symptom Severity, Anxiety, Depression, Self- Efficacy and Quality of Lifein

Patients with Cancer. Asian Pac J Cancer Prev. 2018, 19(2):365-374. doi:
10.22034/APJCP2018.19.2.365.

Zhang H, Zhao Q, Cao P, Ren G. Resilience and Quality of Life: Exploring the Mediator Role of Social
Support in Patients with Breast Cancer. Med Sci Monit. 2017, 23:5969-5979. doi:
10.12659/msm.907730.

Page 16/22



46.

47.

48.

49.

50.

51.

52.

53.

54.

99.

56.

57.

Koch AK, Rabsilber S, Lauche R, Kimmel S, Dobos G, Langhorst J, Cramer H. The effects of yoga and
self-esteem on menopausal symptoms and quality of life in breast cancer survivors-A secondary
analysis of a randomized controlled trial. Maturitas. 2017, 105:95-99. doi:
10.1016/j.maturitas.2017.05.008.

Kolokotroni P Anagnostopoulos F, Tsikkinis A. Psychosocial factors related to posttraumatic growth in
breast cancer survivors: a review. Women Health. 2014, 54(6):569-92. doi:
10.1080/03630242.2014.899543.

Chen YM, Yang YX, Yan SY, Ding XY, Yao H, Yao JP. Correlation between symptom distress, resilience
and life quality in patients with breast cancer undergoing chemotherapy. Ningxia Med J. 2019, 39(9).
doi: 10.13621/j.1001-5949.2017.09.0813.

Wang Q, Zhang XQ, Wang QP. The specialties of illness perceptionfland its connection with self-efficacy
and quality of life in cancer chemotherapy patients. Anhui Medical and Pharmaceutical Journal. 2017,
21(8). doi: 10.3969/].issn.1009-6469.2017.08.050.

Hu SH, Wang WL, Zuo XF, Zhang ZH, Zhang CJ, Ren CX. Mediating effect of aspiration level on the
relationship between family function and quality of life among elderly patients with hepatocellular
carcinoma. Chinese Journal of Clinical Psychology. 2016, 24(3). doi: 10.16128/j.cnki.1005-
3611.2016.03.035.

Gong PF, Xia BR, Lou G, Wang WB, Zhang LY, Tian X, Liang XM, Zhou JW, Zhai H, Yang YJ. Mediating
effect of hope level on correlation between perceived social support and quality of life among
postoperative cervical cancer patients. Chin J Public Health. 2016, 32(7). doi: 10.11847/zgggws2016-
32-07-23.

Wu WW, Tsai SY, Liang SY, Liu CY, Jou ST, Berry DL. The mediating role of resilience on quality of life
and cancer symptom distress in adolescent patients with cancer. J Pediatr Oncol Nurs. 2015, 32(5):304-
13. doi: 10.1177/10434542 14563758.

Zhang SM, Gu W, Gao M, Chen P. Self-efficacy as a mediator between social support and quality of life
in lung cancer patients receiving chemotherapy. China Journal of Health Psychology. 2015, 23(9). doi:
10.13342/j.cnki.cjhp.2015.09.009.

Yeun JS, Ju HJ, Yu JS, Hyun LJ. A Prediction Model for the Resilience and the Quality of Life in Cancer
Patients with Radiotherapy. Asian Oncology Nursing. 2015, 15(4):228-238. doi:
10.5388/a0n.2015.15.4.228.

Schofield PE, Stockler MR, Zannino D, Tebbutt NC, Price TJ, Simes RJ, Wong N, Pavlakis N, Ransom D,
Moylan E, Underhill C, Wyld D, Burns |, Ward R, Wilcken N, Jefford M. Hope, optimism and survival in a
randomised trial of chemotherapy for metastatic colorectal cancer. Support Care Cancer. 2016,
24(1):401-408. doi: 10.1007/s00520-015-2792-8.

Young HB, Jung JE, Young CS. Effects of Resilience, Post-traumatic Stress Disorder on the Quality of
Life in Patients with Breast Cancer. Korean Journal of Women Health Nursing. 2014, 20(1):83. doi:
10.4069/kjwhn.2014.20.1.83.

Ye ZY, Gao XX, Cheng YQ. The relationship between hope, coping style and quality of life among
advanced cancer patients. Chinese Nursing Management. 2014, 14(1). doi: 10.3969/j.issn.1672-

Page 17/22



58.

59.

60.

61.

62.

63.

64.

65.

66.
67/.

68.

69.
70.

71.

72.

1756.2014.001.012.

Yeung NC, Lu Q. Affect as a mediator between self-efficacy and quality of life among Chinese cancer
survivors in China. Eur J Cancer Care (Engl). 2014, 23(1):149-55. doi: 10.1111/ecc.12123.

Sjoquist KM, Friedlander ML, O'Connell RL, Voysey M, King MT, Stockler MR, Oza AM, Gillies K, Martyn
JK, Butow PN. Hope, quality of life, and benefit from treatment in women having chemotherapy for
platinum-resistant/refractory recurrent ovarian cancer: the gynecologic cancer intergroup symptom
benefit study. Oncologist. 2013, 18(11):1221-8. doi: 10.1634/theoncologist.2013-0175.

Wu J, Wu SQ, Xiong WJ, Lv LH, Jiang J, Luo Jing, Rang WQ. Correlation between quality of life and
hope, coping style in breast cancer patients. Practical Preventive Medicine. 2013, 20(4). doi :10 .3969/ j.i
ssn .1006-3110.2013 .04 .010.

Colby DA, Shifren K. Optimism, mental health, and quality of life: a study among breast cancer patients.
Psychol Health Med. 2013, 18(1):10-20. doi: 10.1080/ 13548506.2012.686619.

Haas BK. Fatigue, self-efficacy, physical activity, and quality of life in women with breast cancer. Cancer
Nurs. 2011, 34(4):322-34. doi: 10.1097/NCC.0b013e3181f 9a300.

Mazanec SR, Daly BJ, Douglas SL, Lipson AR. The relationship between optimism and quality of lifein
newly diagnosed cancer patients. Cancer Nurs. 2010, 33(3):235-43. doi:
10.1097/NCC.0b013e3181c7fa80.

Wong WS, Fielding R. Quality of life and pain in Chinese lung cancer patients: Is optimism a moderator
or mediator? Qual Life Res. 2007, 16(1):53-63. doi: 10.1007/ s11136-006-9106-z.

Lee HL, Ku NP, Dow WJ, Pai L. Factors related to quality of life in breast cancer patients receiving
chemotherapy. J Nurs Res. 2001, 9(3):57-68. doi: 10.1097/01. jnr.0000347563.99811. ed.

Bandura A. Self-efficacy: The exercise of control. New York: Freeman, 1997,3-51.

Scheier MF, Carver CS. Optimism, coping, and health: assessment and implications of generalized
outcome expectancies. Health Psychol. 1985, 4(3):219-47. doi:10. 1037//0278-6133.4.3.219.

Tugade MM, Fredrickson BL. Resilient individuals use positive emotions to bounce back from negative
emotional experiences. J Pers Soc Psychol. 2004, 86(2):320-33. doi: 10.1037/0022-3514.86.2.320.
Coopersmith S. The Antecedents of Self-esteem. San Francisco: W.H. Freeman, 1967.

Chirico A, Lucidi F, Merluzzi T, Alivernini F, Laurentiis M, Botti G, Giordano A. A meta-analytic review of

the relationship of cancer coping self-efficacy with distress and quality of life. Oncotarget. 2017,
8(22):36800-36811. doi:10.18632/ oncotarget.15758.

Merluzzi TV, Nairn RC, Hegde K, Martinez Sanchez MA, Dunn L. Self-efficacy for coping with cancer:
revision of the Cancer Behavior Inventory (version 2.0). Psycho-oncology. 2001,10(3):206-17.
doi:10.1002/pon.511.

Chirico A, Serpentini S, Merluzzi T, Mallia L, Del Bianco P, Martino R, Trentin L, Bucci E, DE Laurentiis M,
Capovilla E, Lucidi F, Botti G, Giordano A. Self-efficacy for Coping Moderates the Effects of Distress on
Quality of Life in Palliative Cancer Care. Anticancer Res. 2017,37(4):1609-1615.
doi:10.21873/anticanres.11491.

Page 18/22



73.

74.

75.

76.

77.
78.

79.

80.

81.

82.

83.
84.

85.

86.

87.

Strauss B, Brix C, Fischer S, Leppert K, Fiiller J, Roehrig B, Schleussner C, Wendt TG. The influence of
resilience on fatigue in cancer patients undergoing radiation therapy (RT). J Cancer Res Clin Oncol.
2007, 133(8):511-8. doi: 10.1007/s00432-007-0195-z.

Chen S, Mei R, Tan C, Li X, Zhong C, Ye M. Psychological resilience and related influencing factors in
postoperative non-small cell lung cancer patients: A cross-sectional study. Psycho-oncology. 2020,
29(11):1815-1822. doi: 10.1002/pon. 5485.

Chang YL, Chuang CM, Chien CH, Huang XY, Liang SY, Liu CY. Factors related to changes in resilience
and distress in women with endometrial cancer. Arch Women’s Mental Health. 2020, 7. doi:
10.1007/s00737-020-01090-4.

Gao Y, Yuan L, Pan B, Wang L. Resilience and associated factors among Chinese patients diagnosed
with oral cancer. BMC Cancer. 2019, 19(1):447. doi:10.1186/ s12885-019-5679-0.

Rousseau P: Hope in the terminally ill. West J Med. 2000, 173:117-18.

Gilman R, Dooley J, Florell D. Relative Levels of Hope and Their Relationship with Academic and
Psychological Indicators Among Adolescents. Journal of Social and Clinical Psychology, 2006,
25(2):166-178. doi:10.1521/jscp.2006.25.2.166.

Allison PJ, Guichard C, Fung K, Gilain L. Dispositional optimism predicts survival status 1 year after
diagnosis in head and neck cancer patients. J Clin Oncol. 2003, 21(3):543-8. doi:
10.1200/JC0.2003.10.092.

Abbasian FF, Kia NS, Mirmohammadkhani M, Ghahremanfard F, Ghods E. Self-esteem and spiritual
health in cancer patients under chemotherapy in Semnan University of Medical Sciences in 2014.
Health, Spirituality and Medical Ethics 2016; 3(4):29-37.

Tomasiewicz AK. Body image and self-esteem of patients with oncohematological diseases after
chemotherapy. Psychoterapia, 2015, 172(1):73-84. doi: 10.12740/PT/ 31993.

Parvan K, Jabbarzadeh Tabrizi F, Rahmani A, Ghojazadeh M, Azadi A, Golchin M. The Relationship
between Hope and Self-Esteem in Patients with Leukemia. J Caring Sci. 2015, 4(3):217-23. doi:
10.15171/jcs.2015.022.

Rosenberg M. Society and the Adolescent Self-lmage. Sociology. 1965. doi:10. 2307/2575639.

Ong AD, Edwards LM, Bergeman CS. Hope as a source of resilience in later adulthood. Personality
Individual Differences, 2006, 41(7):1263-1273. doi:10. 1016/j.paid.2006.03.028.

Steineck A, Bradford MC, Lau N, Scott S, Yi-Frazier JP, Rosenberg AR. A Psychosocial Intervention's
Impact on Quality of Life in AYAs with Cancer: A Post Hoc Analysis from the Promoting Resilience in
Stress Management (PRISM) Randomized Controlled Trial. Children (Basel). 2019, 6(11):124. doi:
10.3390/ children6110124.

Berg CJ, Vanderpool RC, Getachew B, Payne JB, Johnson MF, Sandridge Y, Bierhoff J, Le L, Johnson R,
Weber A, Patterson A, Dorvil S, Mertens A. A Hope-Based Intervention to Address Disrupted Goal Pursuits
and Quality of Life Among Young Adult Cancer Survivors. J Cancer Educ. 2020, 35(6):1158-1169. doi:
10.1007/s13187-019-01574-7.

Lev EL, Daley KM, Conner NE, Reith M, Fernandez C, Owen SV. An intervention to increase quality of life
and self-care self-efficacy and decrease symptoms in breast cancer patients. Sch Inq Nurs Pract. 2001,

Page 19/22



15(3):277-94.
88. Richard A, Harbeck N, Wuerstlein R, Wilhelm FH. Recover your smile: Effects of a beauty care

intervention on depressive symptoms, quality of life, and self-esteem in patients with early breast
cancer. Psychooncology. 2019, 28(2):401-407. doi: 10.1002/pon.4957.

89. Saita E, Acquati C. Evaluating the Framed Portrait Experience as an Intervention to Enhance Self-
Efficacy and Self-Esteem in a Sample of Adolescent and Young Adult Cancer Survivors: Results of a
Pilot Study. J Adolesc Young Adult Oncol. 2020, 9(1):111-114. doi: 10.1089/jaya0.2019.0063.

Figures

Page 20/22



[ 6205 articles from literature search<’ ]

Duplicate results: 1504« \
Review and meta-analysis: 1291«
»  Meetings:39¢<

Clinical trial:218¢
\Book and document: 1 1< /

h 4
[ 3142 records< ]
Excluded based on title
and abstract; n=2850«
Excluded based on «
Full-text: n=336¢«
\J

43 articles included

in meta-analysis<

Figure 1

Study flow diagram

Page 21/22



Self-efficacy

Study Total
Thieme et al. 2017 354
Mystakidou et al. 2012 a0
Wang etal. 2017 206
Shen et al. 2020 121
Johansson et al. 2018 39
Yeung et al, 2014 228
Haas et al, 2011 73
Zhang et al, 2015 147
Gyeong et al. 2019 204
Chen etal 2018 452
Omran etal. 2018 I
Random effects model 2265
Hope

Marins et al. 2018 211

Schofield et al. 2015 429
Hu et al 2016 193
Zhang et al. 2020 230
Gong et al. 2016 265
Shen et al 2020 121

Yeetal 2014 193
Wuet al. 2013 224

Lietal 2016 365
Sjoquist et al 2013 126
Sharour et al 2019 320
Ho et al 2019 176

Random effects model 2853

Self-esteem
Tonsing et al 2018 129
Mpharm et al. 2019 953
Kochetal 2017 40
Jun et al. 2015 205
Chung et al. 2020 138
Perez-Tejada etal 2021 134
Lee etal 2001 150
Ho etal 2019 176
McAteer et al. 2019 288
Random effects model 2211
Optimism
Thieme et al 2017 354
Finck el al. 2017 95
Mazanec et al. 2010 163
Colby etal 2012 51
Wong et al 2007 334
Random effects model 997
Resilience
Jun et al 2015 205
Clarke etal. 2019 98
Chenetal 2017 273
Jiao et al, 2020 160
Heetal 2019 284
Groarke et al. 2020 204
Lietal 2018 365
Chen etal 2019 100
Wuetal 2015 40
Haetal 2014 129
Chung et al. 2020 138
Zhang et al. 2017 98

Random effects model 2094

Heterogeneity: I° = 78%, t* = 0.0211) p < 0.01
4 £H5 0

Figure 2

Effect sizes of the correlation between five positive psychological resources and quality of life

Fisher's z transformed
correlation

—HA
v

ZCOR

86%-C1

07, 0.28]
1,0.41)
5; 0.62]
6, 0.72]

0.17 [
00

3

3

22, 0.87]

4

3

4

5

6, 0.72]
7. 0.84]
5, 0.78]
4, 0.82]
65,0.83]
0.67;0.88]

0.

0.
[0

(0.
[o

[0.
[o
[o0.
[o.
[0
[

Weight

10.0%
B5%
9.6%
8.9%
66%
9.7%
8.1%
9.2%
9.5%

10.1%
9.9%

0.54 [0.41; 0.68] 100.0%

(0.17; 0.45]
10.32. 0.51]
028 057]
(0.32, 0.58)
0.33;,0.57]
(0,28, 0.65]
(0.36; 0.64]
(0.36: 0.64]
1043, 0.64])
[0.44; 0.80]
(0.54; 0.76]
0,51, 0.81]

82%

10.5%

T9%
8.5%
9.0%
6.2%
7.9%
8.4%

10.0%

6.3%
96%
7.5%

0.50 [0.44; 0.56] 100.0%

013 (.004; 0 31]
014 [008 0.21]
033 |001:065]
041 [027 055]
044 (027,060
051 [0.34;0.68]
060 [044,076]
063 [048,078]
083 [071.095]

11.1%
12.0%

21%
11.5%
11.1%
11.1%
11.2%
11.3%
11.6%

0.46 [0.26: 0.64] 100.0%

0.16 [0.08;0.27)
024 [0.04;0.45]
031 [0.15,0.46]
041 [0.13,0.69]
048 [0.37.0.59]

24.0%
17.8%
209%
13.4%
238%

0.32 [0.17; 0.46] 100.0%

029 [0.15,0.43]
032 [0.12,053]
0.38 [0.26;0.50}
039 (0.23;0.54]
043 [0.32, 055
054 [0.40;0.67]
054 (0.44;065]
056 [0.36,0.75]
063 [0.31;0.95]
066 [0.49;0.84]
069 [0.52, 0.86]
096 [0.76;1.16]

9.1%
7.5%
96%
86%
96%
9.1%
9.9%
76%
49%
82%
83%
75%

0.52 [0.43; 0.62] 100.0%
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