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a b s t r a c t

Objectives: This systematic review and meta-analysis aimed to identify and synthesize the factors
correlated with posttraumatic growth (PTG) in patients with colorectal cancer (CRC).
Methods: PubMed, Web of Science, Embase, PsycINFO, CINAHL, Cochrane Library, China National
Knowledge Infrastructure (CNKI), Wanfang database, China Science and Technology Journal Database
(VIP) and SinoMed were searched for studies that reported data on the correlated factors associated with
PTG in patients with CRC from inception to September 3, 2024. The methodological quality of the
included studies was assessed via the Agency for Healthcare Research and Quality (AHRQ) methodology
checklist and the Newcastle-Ottawa Scale (NOS). Pearson correlation coefficient (r) was utilized to
indicate effect size. Meta-analysis was conducted in R Studio.
Results: Thirty-one eligible studies encompassing 6,400 participants were included in this review.
Correlated factors were identified to be significantly associated with PTG in patients with CRC including
demographic factors: residential area (r ¼ 0.13), marital status (r ¼ 0.10), employment status (r ¼ 0.18),
education level (r ¼ 0.19), income level (r ¼ 0.16); disease-related factors: time since surgery (r ¼ 0.17),
stoma-related complications (r ¼ 0.14), health-promoting behavior (r ¼ 0.46), and sexual function
(r ¼ 0.17); psychosocial factors: confrontation coping (r ¼ 0.68), avoidance coping (r ¼ �0.65), deliberate
rumination (r ¼ 0.56), social support (r ¼ 0.47), family function (r ¼ 0.50), resilience (r ¼ 0.53), self-
efficacy (r ¼ 0.91), self-compassion (r ¼ �0.32), psychosocial adjustment (r ¼ 0.39), gratitude
(r ¼ 0.45), stigma (r ¼ �0.65), self-perceived burden (r ¼ �0.31), fear of cancer recurrence (r ¼ �0.45);
and quality of life (r ¼ 0.32).
Conclusions: This meta-analysis identified 23 factors associated with PTG in CRC patients. Medical
workers can combine those relevant factors from the perspective of positive psychology, further explore
the occurrence and development mechanism of PTG, and establish targeted interventions to promote
PTG.
© 2024 The Authors. Published by Elsevier B.V. on behalf of the Chinese Nursing Association. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
What is known? What is new?
� The posttraumatic growth (PTG) perceived by cancer patients
after treatment has attracted much attention from researchers.

� Multiple factors are correlated with the PTG of patients with
colorectal cancer (CRC), and there are inconsistencies among
several studies.
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� This comprehensive meta-analysis reveals 23 factors correlated
with PTG in CRC patients, including five demographic factors,
four disease-related factors, 13 psychosocial factors, and quality
of life.

� This systematic review and meta-analysis provide evidence that
can inform the development of future intervention strategies,
thereby facilitating and enhancing PTG in patients with CRC.
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1. Introduction

Colorectal cancer (CRC) is the third most commonly diagnosed
cancer and the second leading cause of mortality worldwide [1].
The burden of CRC is rapidly increasing, and the incidence of CRC is
anticipated to rise to 3.2million new cases and 1.6million deaths by
2040 [2]. With early diagnosis and advances in treatment modal-
ities prolonging the survival of individuals with CRC, an increasing
number of survivors experience a wide range of physical, psycho-
logical, and socioeconomic effects that impact their overall well-
being long after cancer treatment [3]. These effects include bowel
dysfunction, changes in bowel movement related to defecation,
sexual dysfunction, cognitive dysfunction, sleep disturbance, fa-
tigue, and pain, which can lead to poor quality of life [4e6], impede
the ability to return to work and increase financial burdens. For
some patients, a stoma can pose a significant challenge concerning
their body image and confidence, potentially leading to anxiety,
depression, and social disengagement [7e9].

However, despite the adverse effects, a substantial body of
literature illustrates the positive changes that many cancer patients
perceive after their illness experience, also known as posttraumatic
growth (PTG) [10]. PTG refers to the experience of positive change
due to the struggle with highly challenging life crises [11]. Tedeschi
et al. [12] perceived PTG as a process initiated by significant life
challenges that disrupt core beliefs, involve emotional coping and
cognitive restructuring and culminate in transformative growth.
CRC can be considered a vital life challenge given its association
with a high symptom burden, emotional distress, and an uncertain
prognosis. In quantitative research, PTG levels are commonly
measured via the PTG Inventory (PTGI) [13], which is a reliable scale
that researchers widely use. This 21-item scale includes factors of
new possibilities, relating to others, personal strength, spiritual
change, and appreciation of life. Each item is rated on a 6-point
Likert scale ranging from 0 (not at all) to 5 (significantly), with
higher scores indicating higher PTG. Among Chinese patients with
CRC, the mean PTG score ranges from (66.74 ± 13.9) to
(76.78 ± 14.98) [14,15], considered moderately high. In the United
States, the prevalence of moderate to high PTG levels was 71.30%
[4]. In Germany, 46% of CRC survivors reported moderate-to-high
PTG levels [16]. A previous study has indicated that PTG plays a
positive regulatory role in the negative impact of symptoms on
quality of life [4]. Different levels of PTG may affect CRC survivors’
perceptions of their symptoms and promote a positive perspective
on life. Higher levels of PTG have also been associated with
returning to work [17]. Considering the beneficial effects of PTG on
physio-psycho-social outcomes, a deeper understanding of the
process of PTG and an exploration of the factors influencing PTG in
patients with CRC are recommended [18]. Understanding the fac-
tors influencing PTG in patients with CRC may be beneficial for
guiding health professionals in providing comprehensive and
practical support to this unique patient population.

PTG is a complex and dynamic process that involves interactions
among multiple factors. Numerous empirical studies conducted
with patients with CRC have demonstrated the relationships be-
tween PTG and several variables, including demographic variables
(e.g., sex, age, and education level), disease-related variables (e.g.,
stoma-related complications), and psychosocial variables (e.g.,
anxiety and depression). However, these studies still have in-
consistencies that require summarization and clarification. For
example, Redwood [19] reported a positive correlation between
anxiety and PTG, whereas age was not significantly associated with
PTG. In contrast, Salsman et al. [20] revealed a nonsignificant cor-
relation between anxiety and PTG, yet age was negatively associ-
ated with PTG. To address these inconsistencies, this study employs
a systematic review and meta-analysis to explore the factors
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correlated with PTG in patients with CRC. A meta-analysis can help
resolve discrepancies by assessing collective evidence and identi-
fying potential reasons for heterogeneity. This study aimed to
inform clinical practice and help healthcare professionals better
understand and support patients with CRC in their journey toward
PTG.

2. Methods

A meta-analysis and systematic review were conducted to
identify the correlated factors of PTG in patients with CRC. The
protocol of this study was registered in PROSPERO (http://www.
crd.york.ac.uk/prospero/) on May 22, 2023 (CRD42023425763).
This study followed the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement (2020).

2.1. Search strategy

A comprehensive search was conducted in ten electronic data-
bases, including PubMed, Web of Science, Embase, PsycINFO,
CINAHL, Cochrane Library, China National Knowledge Infrastruc-
ture (CNKI), Wanfang, China Science and Technology Journal
Database (VIP) and SinoMed. The search terms included subject
headings such as “posttraumatic growth, psychological” and
“colorectal neoplasms” as well as relevant free words. The pub-
lished studies that reported primary data on the factors correlated
with PTG in patients with CRC were identified. The search
encompassed the period from the inception of each database to
September 3, 2024. Additionally, the references of the included
studies were manually searched to identify any additional relevant
literature. The complete search terms and strategies are listed in
Appendix A.

2.2. Eligibility criteria

The inclusion criteria were as follows: a) adult patients (aged
�18 years old) with CRC diagnosis confirmed by pathology; b)
measuring PTG using credible measurement tools, including the
PTGI or a revised PTGI; c) measuring at least one correlated factor of
PTG and reported the pearson correlation coefficient (r), t or F,
which could be transformed into r; and d) observational studies,
including cross-sectional studies, cohort studies, and case-control
studies. The exclusion criteria were as follows: a) not in English
or Chinese; b) conference abstracts or the full text was not avail-
able; c) duplicate publications or studies with identical data; d)
methodology quality rating indicating low quality. Two researchers
independently identified the articles according to the inclusion
criteria, and disagreements were resolved by discussion. A third
researcher was consulted if the two researchers could not reach a
consensus.

2.3. Quality assessment and data extraction

The 11-item checklist recommended by the Agency for Health-
care Research and Quality (AHRQ) [21] was employed to assess the
methodological quality of cross-sectional studies. A score of 0e3
indicates low quality, 4 to 7 indicates moderate quality, and 8 to 11
indicates high Quality [22]. The Newcastle-Ottawa Scale (NOS) [23]
was used to assess the methodological quality of cohort studies and
case-control studies. The total score ranges from 0 to 9, with a
higher score indicating high quality. A score of 7e9 is considered
high quality, 4 to 6 is moderate quality, and less than 4 is low
quality [22]. Two researchers conducted the evaluation indepen-
dently, and any disagreement was resolved by discussion or
consulting a third researcher. The following data were
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independently extracted by two researchers via a data extraction
form: the first author, publication year, country, study design,
sample size, measurement tools used for PTG, PTG scores, factors
correlated with PTG, and r, t, or F. In the cohort studies, only the
effect size at the last time point was extracted.

2.4. Data synthesis and statistical analysis

A meta-analysis was conducted via R Studio (version 4.2.3) with
the “metacor” package, and statistical significance was defined as
P < 0.05. If studies did not report the r but reported t or F, they were

converted to r according to the following formulas: r ¼
ffiffiffiffiffiffiffiffiffiffi
t2

t2þdf

q
; r ¼

ffiffiffiffiffiffiffiffiffi
F

Fþdf

q
; df ¼ N � 2 [24]. Since the F obtained from analysis of vari-

ance (ANOVA) did not directly provide information about the di-
rection of r, the expected sign of r was inferred based on whether
the group means exhibited an increasing or decreasing trend in a
consistent pattern. In cases where such a pattern was not evident,
the F was not converted into r, and the study was subsequently
excluded from the meta-analysis [24]. Fisher’s z-transformation for
the r was employed to obtain standardized effect sizes. Fisher’s z-
transformed r is independent of the sampling variance and more
closely follows a normal distribution, thus allowing for a more ac-
curate estimation of the overall effect size and standard error [25].
The pooled r and 95% confidence intervals (CIs) were calculated in
our meta-analysis utilizing these standardized effect sizes. Het-
erogeneity among the included studies was assessed via the Q test
and I2 statistic. If I2>50% and P < 0.05, heterogeneity was consid-
ered significant, a random effects model was utilized; otherwise, a
fixed effects model was employed. If sufficient data were available,
subgroup analyses were conducted based on participants’ stoma
status, treatment phases, measurement tools of correlated factors,
and study locations to explore potential sources of heterogeneity. A
sensitivity analysis was conducted to evaluate the impact of each
study on the combined effect size and assess the stability of the
results. The analysis was performed by sequentially removing one
study at a time and recalculating the summary fisher’s z-trans-
formed r. In meta-analyses that included more than two studies,
publication bias was assessed using Egger’s regression test, and
P < 0.05 was considered significant.

3. Results

3.1. Selection of the included studies

A total of 566 studies were initially identified through the
search. The duplicate records were removed by computer, and 348
records remained. We then screened the titles and abstracts and
excluded 279 studies that did not meet the inclusion criteria. Af-
terward, we viewed the full texts of the remaining studies and
removed 40 additional studies. After conducting a manual search of
the references within the included studies, two additional studies
meeting the inclusion criteria were identified and included. Even-
tually, 31 studies met the eligibility criteria for this study. The
PRISMA 2020 flow diagram for the search and screening process is
shown in Fig. 1.

3.2. Characteristics of the included studies

Thirty-one studies from five countries were included, including
24 from China [14,15,26e47], three from South Korea [48e50], two
from the USA [20,51], one from the UK [19] and one from Germany
[16]. Twenty-eight studies were cross-sectional studies, and three
were cohort studies. The publication year of these studies ranged
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from 2009 to 2024, and a total of 6,400 participants were enrolled.
These studies reported 31 factors correlated with PTG, measured
using 28 tools. All included studies utilized either the PTGI or a
revised version of the PTGI. The average PTG scores across these
studies ranged from 13.70 to 89.60. Further details are presented in
Appendix B.

3.3. Methodological quality of the included studies

Consensus was reached among the researchers regarding the
methodological quality of the included studies, confirming their
suitability for inclusion in the systematic review andmeta-analysis.
The methodological quality scores of the included cross-sectional
studies ranged from 6 to 9 according to the AHRQ methodology
checklist. All included cohort studies received a methodological
quality score of 4, according to the NOS. Based on these scores,
seven studies were classified as high quality and 24 as moderate
quality. All studies appropriately addressed the target population
and used credible measurement tools to assess PTG. The detailed
results of the quality assessment can be found in Appendix C.

3.4. Correlated factors of posttraumatic growth in patients with
colorectal cancer

3.4.1. Demographic factors
3.4.1.1. Sex. Thirteen studies [14,15,19,27,30,31,33,34,36,40,41,44,
45] examined the relationship between sex and PTG. The summary
effect revealed a nonsignificant positive association between PTG
and male (r ¼ 0.05, 95%CI [�0.03, 0.12], P ¼ 0.245, I2 ¼ 69.1%)
(Table 1) (Appendix D, Fig. 1). Sensitivity analysis showed that
Redwoo’s study [19] obviously affected the summary effect. After
excluding this study, the effect size was 0.07 (95%CI [0.03, 0.11],
P < 0.01, I2 ¼ 20.0%) (Appendix E, Fig. 1).

3.4.1.2. Age. Nine studies [15,19,20,27,31,34e36,45] examined the
relationship between age and PTG. The summary effect indicated a
nonsignificant negative association between age and PTG
(r ¼ �0.06, 95%CI [�0.16, 0.05], P ¼ 0.306, I2 ¼ 78.9%) (Table 1)
(Appendix D, Fig. 2). Sensitivity analysis showed that the study of
Liu et al. [35] obviously affected the summary effect. After excluding
this study, the effect size was �0.09 (95%CI [�0.18, �0.00],
P ¼ 0.044, I2 ¼ 61.9%) (Appendix E, Fig. 2).

3.4.1.3. Religious beliefs. Four studies [31,35,40,50] examined the
relationship between religious beliefs and PTG. The summary effect
revealed a nonsignificant association between PTG and religious
beliefs (r¼ 0.30, 95%CI [�0.03, 0.58], P¼ 0.078, I2 ¼ 97.1%) (Table 1)
(Appendix D, Fig. 3). The results of the sensitivity analysis indicated
that the overall effect size remained stable (Appendix E, Fig. 3).

3.4.1.4. Residential area. Seven studies [14,15,31,34,36,40,41]
examined the relationship between residential areas and PTG. The
summary effect revealed a positive association between PTG and
living in urban areas (r ¼ 0.13, 95%CI [0.03, 0.22], P ¼ 0.010,
I2 ¼ 71.4%) (Table 1) (Appendix D, Fig. 4). The results of the sensi-
tivity analysis indicated that the overall effect size remained stable
(Appendix E, Fig. 4).

3.4.1.5. Marital status. Thirteen studies [14,15,27,30,31,33,34,36,40,
41,44,45,47] examined the relationship between marital status and
PTG. The summary effect revealed a significant positive association
between PTG and being married (r ¼ 0.10, 95%CI [0.07, 0.14],
P < 0.001, I2 ¼1.0%) (Table 1) (Appendix D, Fig. 5). The results of the
sensitivity analysis indicated that the overall effect size remained
stable (Appendix E, Fig. 5).



Fig. 1. Flow diagram of the literature selection.
PTG ¼ posttraumatic growth. CRC ¼ colorectal cancer.

Table 1
Meta-analysis of the correlated factors with posttraumatic growth in patients with colorectal cancer.

Correlated factors No. of studies Sample Heterogeneity r 95%CI P P (Egger’s test)

I2 (%) P

Demographic factors
Sex (male) 13 2,640 69.1 <0.001 0.05 �0.03, 0.12 0.245 0.655
Age 9 1,645 78.9 <0.001 �0.06 �0.16, 0.05 0.306 0.482
Religious beliefs 4 1,050 97.1 <0.001 0.30 �0.03, 0.58 0.078 0.629
Residential area 7 1,532 71.4 0.002 0.13 0.03, 0.22 0.010 0.546
Marital status 13 2,841 1.0 0.436 0.10 0.07, 0.14 <0.001 0.069
Employment status 6 1,079 50.0 0.075 0.18 0.12,0.24 <0.001 0.327
Education level 16 3,299 91.9 0.001 0.19 0.08, 0.30 0.001 0.747
Income level 11 2,701 18.9 0.263 0.16 0.12, 0.19 <0.001 0.410

Disease-related factors
Time since surgery 4 1,001 33.0 0.214 0.17 0.11, 0.23 <0.001 0.149
Time since diagnosis 5 898 90.6 <0.001 0.19 �0.03, 0.39 0.098 0.449
Stoma-related complications 4 949 0.0 0.443 0.14 0.08, 0.20 <0.001 0.933

Psychosocial factors
Confrontation coping 3 904 75.2 0.018 0.68 0.61, 0.75 <0.001 0.649
Avoidance coping 3 904 90.3 <0.001 �0.65 �0.75, �0.50 <0.001 0.770
Acceptance coping 3 904 90.7 <0.001 �0.19 �0.39, 0.03 0.094 0.887
Intrusive rumination 6 1,581 98.2 <0.001 �0.37 �0.66, 0.02 0.065 0.648
Deliberate rumination 7 1,905 97.9 <0.001 0.56 0.33, 0.73 <0.001 0.553
Social support 8 1,432 96.8 <0.001 0.47 0.26, 0.64 <0.001 0.165
Family function 3 757 85.1 <0.001 0.50 0.31, 0.65 <0.001 0.476
Resilience 10 1,578 90.0 <0.001 0.53 0.42, 0.63 <0.001 0.926
Self-efficacy 2 598 97.8 <0.001 0.91 0.74, 0.97 <0.001 e

Anxiety 3 280 93.9 <0.001 �0.11 �0.51, 0.33 0.631 0.931
Depression 3 280 85.5 <0.001 �0.14 �0.42, 0.17 0.375 0.910
Stigma 3 857 0.0 0.657 �0.65 �0.68, �0.60 <0.001 0.817
Self-perceived burden 2 239 28.5 0.237 �0.31 �0.42, �0.19 <0.001 e

Fear of cancer recurrence 2 397 87.7 0.004 �0.45 �0.64, �0.19 <0.001 e

Quality of life 3 841 92.8 <0.001 0.32 0.10, 0.52 0.006 0.568

D. Wei, X. Wang, M. Wang et al. International Journal of Nursing Sciences 12 (2025) 96e105

99



D. Wei, X. Wang, M. Wang et al. International Journal of Nursing Sciences 12 (2025) 96e105
3.4.1.6. Employment status. Six studies [14,15,31,41,44,45] exam-
ined the relationship between employment status and PTG. The
summary effect revealed a significant correlation between PTG and
being employed (r ¼ 0.18, 95%CI [0.12, 0.24], P < 0.001, I2 ¼ 50.0%)
(Table 1) (Appendix D, Fig. 6). The results of the sensitivity analysis
indicated that the overall effect size remained stable (Appendix E,
Fig. 6).

3.4.1.7. Education level. Sixteen studies [14,15,20,27,30,31,33e36,
40,41,44,45,47,50] examined the relationship between education
level and PTG. The summary effect demonstrated a positive asso-
ciation between PTG and education level (r ¼ 0.19, 95%CI [0.08,
0.30], P ¼ 0.001, I2 ¼ 91.9%) (Table 1) (Appendix D, Fig. 7). The re-
sults of the sensitivity analysis indicated that the overall effect size
remained stable (Appendix E, Fig. 7).

3.4.1.8. Income level. Eleven studies [15,27,30,31,33e36,40,45,47]
examined the relationship between income level and PTG. The
summary effect revealed a positive correlation between PTG and
income level (r ¼ 0.16, 95%CI [0.12, 0.19], P < 0.001, I2 ¼ 18.9%)
(Table 1) (Appendix D, Fig. 8). The results of the sensitivity analysis
indicated that the overall effect size remained stable (Appendix E,
Fig. 8).

3.4.2. Disease-related factors
3.4.2.1. Time since surgery. Four studies [31,33,40,41] examined the
relationship between PTG and Time since surgery. The summary
effect revealed a positive correlation (r ¼ 0.17, 95%CI [0.11, 0.23],
P < 0.001, I2 ¼ 33.0%) (Table 1) (Appendix D, Fig. 9). The results of
the sensitivity analysis indicated that the overall effect size
remained stable (Appendix E, Fig. 9).

3.4.2.2. Time since diagnosis. Five studies [14,20,34e36] examined
the relationship between PTG and Time since diagnosis. The sum-
mary effect revealed a nonsignificant correlation (r ¼ 0.19, 95%CI
[�0.03, 0.39], P ¼ 0.098, I2 ¼ 90.6%) (Table 1) (Appendix D, Fig. 10).
Sensitivity analysis showed that the study of Zhang et al. [14]
obviously affected the summary effect. After excluding this study,
the effect size was 0.28 (95%CI [0.13, 0.42], P < 0.001, I2 ¼ 75.3%)
(Appendix E, Fig. 10).

3.4.2.3. Stoma-related complications. Four studies [15,31,40,41]
examined the relationship between stoma-related complications
and PTG. The summary effect revealed a positive correlation
(r¼ 0.14, 95%CI [0.08, 0.20], P< 0.001, I2¼ 0.0%) (Table 1) (Appendix
D, Fig. 11). The results of the sensitivity analysis indicated that the
overall effect size remained stable (Appendix E, Fig. 11).

In addition, health-promoting behavior (r¼ 0.46, P < 0.001) [48]
and sexual function (r¼ 0.17, P < 0.05) [50] were also reported to be
correlated with PTG.

3.4.3. Psychosocial factors
3.4.3.1. Coping strategies. Three studies [26,30,40] examined the
relationship between coping strategies and PTG. The summary ef-
fect revealed a positive correlation (r ¼ 0.68, 95%CI [0.61, 0.75],
P < 0.001, I2 ¼ 75.2%) (Table 1) (Appendix D, Fig. 12) between
confrontation coping strategies and PTG, a negative correlation
(r ¼ �0.65, 95%CI [�0.75, �0.50], P < 0.001, I2 ¼ 90.3%) (Table 1)
(Appendix D, Fig. 13) between avoidance coping strategies and PTG,
no significant association (r¼�0.19, 95%CI [�0.39, 0.03], P¼ 0.094,
I2 ¼ 90.7%) (Table 1) (Appendix D, Fig. 14) between acceptance
coping strategies and PTG. The results of the sensitivity analyses
indicated that the overall effect size of confrontation coping stra-
tegies (Appendix E, Fig. 12) and avoidance coping strategies
(Appendix E, Fig. 13) remained stable. Gao’s study [30] significantly
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affected the summary effect of acceptance coping strategies, the
effect size was �0.08 (95%CI [�0.16, 0.00], P ¼ 0.039, I2 ¼ 0.0%)
(Appendix E, Fig. 14) after excluding this study.

3.4.3.2. Intrusive rumination. Six studies [19,30e32,34,38] exam-
ined the relationship between intrusive rumination and PTG, and
the summary effect revealed a nonsignificant association
(r ¼ �0.37, 95%CI [�0.66, 0.02], P ¼ 0.065, I2 ¼ 98.2%) (Table 1)
(Appendix D, Fig. 15). Sensitivity analysis showed that Redwood’s
study [19] obviously affected the summary effect. After excluding
this study, the effect size was �0.48 (95%CI [�0.71, �0.16],
P ¼ 0.005, I2 ¼ 98.0%) (Appendix E, Fig. 15).

3.4.3.3. Deliberate rumination. Seven studies [19,30e32,34,38,47]
examined the relationship between deliberate rumination and PTG,
and the summary effect revealed a highly positive association
(r ¼ 0.56, 95%CI [0.33, 0.73], P < 0.001, I2 ¼ 97.9%) (Table 1)
(Appendix D, Fig. 16). The results of the sensitivity analysis indi-
cated that the overall effect size remained stable (Appendix E,
Fig. 16).

3.4.3.4. Social support. Eight studies [15,19,30,33,34,41,49,50]
examined the relationship between social support and PTG, and the
summary effect revealed a significant positive correlation (r ¼ 0.47,
95%CI [0.26, 0.64], P < 0.001, I2 ¼ 96.8%) (Table 1) (Appendix D,
Fig. 17). The results of the sensitivity analysis indicated that the
overall effect size remained stable (Appendix E, Fig. 17).

3.4.3.5. Family function. Three studies [26,29,40] examined the
relationship between family function and PTG. The summary effect
revealed a positive correlation (r ¼ 0.50, 95%CI [0.31, 0.65],
P < 0.001, I2 ¼ 85.1%) (Table 2) (Appendix D, Fig. 18). The results of
the sensitivity analysis indicated that the overall effect size
remained stable (Appendix E, Fig. 18).

3.4.3.6. Resilience. Ten studies [14,15,27e29,33,41e43,45] exam-
ined the relationship between resilience and PTG, and the sum-
mary effect revealed a significant positive correlation (r¼ 0.53, 95%
CI [0.42, 0.63], P < 0.001, I2 ¼ 90.0%) (Table 1) (Appendix D, Fig. 19).
The results of the sensitivity analysis indicated that the overall ef-
fect size remained stable (Appendix E, Fig. 19).

3.4.3.7. Self-efficacy. Two studies [28,32] examined the relation-
ship between self-efficacy and PTG, and the summary effect
revealed a significant positive correlation (r ¼ 0.91, 95%CI [0.74,
0.97], P < 0.001, I2 ¼ 98.0%) (Table 1) (Appendix D, Fig. 20).

3.4.3.8. Anxiety and depression. Three studies [19,20,27] examined
the relationships among anxiety, depression, and PTG. The com-
bined effect revealed a nonsignificant correlation (anxiety:
r ¼ �0.11, 95%CI [�0.51, 0.33], P ¼ 0.631, I2 ¼ 93.9%) (Appendix D,
Fig. 21); depression: r ¼ �0.14, 95%CI [�0.42, 0.17], P ¼ 0.375,
I2 ¼ 85.5% (Appendix D, Fig. 22) (Table 1). The results of the
sensitivity analysis indicated that the overall effect sizes remained
stable (Appendix E, Figs. 20 and 21).

3.4.3.9. Stigma. Three studies [26,31,40] examined the relationship
between stigma and PTG, and the summary effect revealed a
negative correlation (r ¼ �0.65, 95%CI [�0.68, �0.60], P < 0.001,
I2 ¼ 0.0%) (Table 1) (Appendix D, Fig. 23). The results of the sensi-
tivity analysis indicated that the overall effect size remained stable
(Appendix E, Fig. 22).

3.4.3.10. Self-perceived burden. Two studies [14,42] examined the
relationship between self-perceived burden and PTG, and the



D. Wei, X. Wang, M. Wang et al. International Journal of Nursing Sciences 12 (2025) 96e105
summary effect revealed a significant negative correlation
(r ¼ �0.31, 95%CI [�0.42, �0.19], P < 0.001, I2 ¼ 28.5%) (Table 1)
(Appendix D, Fig. 24).

3.4.3.11. Fear of cancer recurrence. Two studies [37,39] examined
the relationship between fear of cancer recurrence and PTG, and
the summary effect revealed a significant negative correlation
(r ¼ �0.45, 95%CI [�0.64, �0.19], P < 0.001, I2 ¼ 87.7%) (Table 1)
(Appendix D, Fig. 25).

The included studies also reported other psychosocial factors,
including self-compassion (r ¼ 0.32, P < 0.001) [36], psychosocial
adjustment (r ¼ 0.39, P < 0.001) [48], and gratitude (r ¼ 0.45,
P < 0.01) [47].

3.4.4. Quality of life
Five studies [16,45,46,49,51] examined the relationship be-

tween quality of life and PTG. Kim et al. [49] showed a positive
correlation between PTG and psychological (r ¼ 0.367, P < 0.01),
social (r ¼ 0.198, P < 0.05), and spiritual (r ¼ 0.348, P < 0.01) well-
being. Jiang’s study [45] reported a positive correlation between
PTG and physical (r¼ 0.631, P < 0.001) and psychological (r¼ 0.472,
P < 0.001) well-being. Three studies [16,46,51] reported the cor-
relation between PTG and overall quality of life, and the summary
effect revealed a significant positive correlation (r ¼ 0.32, 95%CI
[0.10, 0.52], P ¼ 0.006, I2 ¼ 92.8%) (Table 1) (Appendix D, Fig. 26).
Sensitivity analysis showed that the two studies [46,51] obviously
affected the summary effect. After excluding the two studies, the
effect size was 0.31 (95%CI [�0.08, 0.61], P ¼ 0.113, I2 ¼ 96.2%) and
0.23 (95%CI [�0.02, 0.46], P ¼ 0.070, I2 ¼ 84.3%) (Appendix E,
Fig. 23).

3.4.5. Subgroup analyses
For those factors with heterogeneity, subgroup analyses were

conducted based on participants’ stoma status, treatment phases,
measurement tools, and study locations to explore potential sour-
ces of heterogeneity. The detailed results are presented in Appendix
F.

3.4.6. Publication bias
The publication bias of the included studies was evaluated via

Egger’s test, and all the results revealed no publication bias
(P > 0.05) (Table 1).

4. Discussion

The purpose of this systematic review and meta-analysis was to
identify factors correlated with PTG in patients with CRC. Thirty-
one different studies reporting 31 different correlated factors
were included. Meta-analyses were conducted on 26 different
factors, all with sufficient data. The remaining five factors were
presented in their original form because there were fewer than two
studies available for analysis. Twenty-three factors, including five
demographics, four disease-related factors, 13 psychosocial factors,
and quality of life, were demonstrated to be correlated with PTG in
patients with CRC.

4.1. Demographic factors

This study revealed a nonsignificant correlation between PTG
and sex difference, but this effect was not consistent across
different patient populations. Considering the cultural differences
among nations, male patients in China tend to report higher PTG,
whereas in the UK, the trend is reversed. Previous studies in mixed
samples of patients with CRC and other cancers have reported
higher levels of PTG in females [10,52,53]. This phenomenon may
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be attributed to different societal and cultural expectations
regarding gender roles. While this explanation provides some in-
sights, it does not fully account for sex differences in all contexts. In
summary, the relationship between sex differences and PTG re-
mains unclear, and further research is needed to explore the un-
derlying reasons. Additionally, the high heterogeneity across
studies suggests that the results should be interpreted cautiously,
considering potential confounding factors.

The findings of our study revealed a nonsignificant association
between age and PTG in patients with CRC. This is inconsistent with
previous findings in mixed cancer samples, which showed that age
was negatively associated with PTG [52,53]. One reason for this
association may be that a cancer diagnosis at a young age is more
threatening than at an older age, thus, younger patients may have a
greater potential to reappraise the meaning of life and experience
PTG [11]. The subgroup analysis did not explain the high hetero-
geneity observed between studies, suggesting that the results
should be interpreted with caution, taking into account potential
confounding factors.

This study revealed a nonsignificant correlation between reli-
gious beliefs and PTG. Existing literature suggests that religious
beliefs can influence levels of PTG [54]. Individuals who understand
and deal with life stressors through a religious lens often have
different views on traumatic events. For example, Buddhists may
interpret traumatic events as karmic retribution for human
wrongdoing [55]. However, not all forms of religious coping
contribute to growth, negative religious coping can also lead to a
decline in PTG [54], given the limited information from the
included studies and the high heterogeneity observed, which
suggests that the association between PTG and religious beliefs
needs to be interpreted with caution.

This study revealed a positive correlation between education
level and PTG. This can be attributed to patients with a higher level
of education who tend to approach their illness from diverse per-
spectives and dedicate more time to contemplating the meaning of
their lives. Moreover, higher levels of education are empirically
related to enhanced social engagement and improved cognitive
function [56], which can facilitate cognitive processes after a cancer
diagnosis. Subgroup analysis indicated that participants’ stoma
status and treatment phases might influence heterogeneity be-
tween studies; however, this effect did not fully account for the
heterogeneity, suggesting that other confounding factors should be
considered.

This meta-analysis revealed that living in an urban area, having
a higher monthly income, being married, and being employed
correlated with greater PTG. Patients with these characteristics
may face fewer financial barriers and concerns when accessing
healthcare resources [57]. They are more likely to have sufficient
time and capacity for cognitive restructuring and consciously
regulate their self-perceptions and meaning of life. Married pa-
tients, on the other hand, may receive more support within their
family environment, including understanding and assistance from
their spouse and family members, who can help them derive
meaning from their situation [58]. Employed patients may struggle
tomaintain social roles and daily structure, which could drive them
to reinterpret the purpose of life after a cancer diagnosis.

4.2. Disease-related factors

This study revealed that time since surgery was positively
associated with PTG. This finding aligns with previous results re-
ported in breast cancer and head and neck cancer survivors [59,60].
According to the study of Tedeschi et al. [12], PTG results from a
struggle in the aftermath of a trauma, as individuals need to
continuously reappraise and reengage through traumatic events.
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Consequently, PTG may gradually emerge and increase over time.
However, our results did not find a significant correlation between
time since diagnosis and PTG. Furthermore, subgroup analysis
failed to reduce the heterogeneity among the studies; the results
need to be interpreted with caution.

Stoma-related complications were found to be associated with
less PTG. These complications can have detrimental effects on the
physio-psycho-social functioning of patients, resulting in severe
perceived burdens [48]. Stoma-related complications may cause
physical discomfort, which may lead patients to focus more on
dealing with physiological discomfort rather than on discovering
positive changes and psychological growth. In addition, stoma-
related complications may impose severe perceived psychological
burdens on patients [61], leading to feelings of shame, embarrass-
ment, or a loss of control, which can adversely affect PTG.

Conversely, sexual function and health-promoting behaviors
were found to be positively associated with PTG. Research showed
that having a stoma after surgery was associated with worse sexual
problems for males [62]. Enhancement of sexual function may
boost patients’ confidence and overall quality of life, thereby pro-
moting PTG. This positive association suggests that addressing and
improving aspects of physical well-being could contribute to the
PTG of CRC patients. In line with this, adopting healthy behaviors,
such as regular exercise, a healthy diet, and disease self-
management, may empower patients to better cope with the
challenges posed by the disease and provide a foundation for PTG.

4.3. Psychosocial factors

Coping strategies are mechanisms that individuals employ to
handle situations that overwhelm their capabilities [63]. This study
revealed a positive association between confrontation coping and
PTG, a negative association between avoidance coping and PTG, and
a nonsignificant association between acceptance coping and PTG.
These findings are consistent with those of a previous meta-
analysis conducted with breast cancer patients [64]. Subgroup
analysis indicated that the treatment phases of participants could
partially explain the heterogeneity observed between studies. Pa-
tients who have undergone surgerywithin the past month exhibit a
stronger positive correlation between confrontation coping and
PTG, a stronger negative correlation between avoidance coping and
PTG, as well as a stronger negative correlation between acceptance
coping and PTG, compared to those who had their surgery more
than a month ago. This may be because, in the early stages after
surgery, patients focus their psychological resources on addressing
their immediate physical and emotional needs. Coping strategies
patients employ during this period can significantly influence the
development of cognitive processing and meaning-making devel-
opment. In contrast, patients who have undergone surgery more
than one month ago may have developed more mature coping
mechanisms [65]. Therefore, in the late postoperative period, the
degree of cognitive processing may have a more significant impact
on PTG than coping strategies.

Our results revealed a positive correlation between deliberate
rumination and PTG, whereas intrusive rumination showed no
correlation with PTG. These results are consistent with those of a
previous meta-analysis that was conducted with participants who
experienced traumatic or adverse events [66]. Earlier findings
indicated that intrusive rumination often causes ongoing distress,
whereas deliberate rumination, which involves comprehending the
event and reconstructing one's beliefs, is related to PTG [67]. The
subgroup analysis did not explain the high heterogeneity observed
between studies. However, the results showed that the stoma sta-
tus of participants may influence the relationship between PTG and
rumination. Specifically, in patients with a stoma, intrusive
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rumination exhibited a stronger negative correlation with PTG,
whereas deliberate rumination showed a stronger positive corre-
lation with PTG. This pattern may be due to the fact that the
changes in body image and daily care challenges following stoma
surgery exacerbate the tendency to repeatedly recall negative as-
pects, which in turn affects the development of PTG. However, for
those patients who successfully enter the stage of deliberate
rumination, the challenges associated with living with a stoma
might also catalyze discovering more profound meaning and pos-
itive changes in their lives.

The findings revealed a positive correlation between social
support and PTG. This finding is consistent with previous findings
in breast cancer patients [68]. As Tedeschi and Calhoun have dis-
cussed, social support is an essential factor in the process of PTG
[11]. Supportive others can provide new perspectives and address
patients’ psychological needs, helping them to perceive the positive
aspects of cancer [69]. Patients can enhance the process of cognitive
reconstruction by sharing their personal experiences and inner
feelings with others [11]. The subgroup analysis revealed that
different treatment phases can partially explain the high hetero-
geneity between studies. Social support shows a stronger positive
correlation with PTG in patients who have had surgery more
recently compared to those with a longer time since surgery or
long-term CRC survivors. According to the study of Ning et al. [70],
social support provides an immediate sense of belonging and a
foundation for narrative reconstruction, facilitating deeper cogni-
tive processing. This early cognitive processing, stimulated by
earlier social support, is instrumental in the process of PTG.

Additionally, the findings suggested a positive association be-
tween family function and PTG. The subgroup analysis indicated
that the stoma status of participants could partially explain the high
heterogeneity observed between studies. Family function exhibits a
stronger positive correlation with PTG in patients with stoma.
Treatment and the resulting symptoms of cancer increase patients’
reliance on family members. Confronting the disease with sup-
portive family members can foster a more profound connection
with others for patients. Patients with a stoma may require
increased family support to manage stoma care and the related
psychological challenges in their daily lives. This ongoing need for
support may enhance the positive correlation between family
function and PTG.

Resilience was found to be positively correlated with PTG. This
finding is by previous results reported in mixed cancer and breast
cancer samples [71,72], suggesting that promoting PTG by
improving psychological resilience is possible. The subgroup anal-
ysis indicated that the stoma status of participants could partially
explain the high heterogeneity observed between studies. Resil-
ience is a personality trait in which people recover easily and
quickly from challenging events and can persist in overcoming
adversities and obstacles [73]. Wan et al. [72] found that patients
with greater resilience may be more likely to perceive personal
growth, adopt new perspectives, and experience positive changes
resulting from their cancer experience.

Self-efficacy was found to be positively correlated with PTG.
Self-efficacy is a vital psychological resource that influences in-
dividuals’ ability to cope with challenges and adversity [74]. Pa-
tients with a strong sense of self-efficacy are confident in their
capabilities [75], which can enhance their motivation and deter-
mination to confront cancer. After successfully handling the nega-
tive emotions and symptoms that come with cancer, patients may
be more likely to find they are stronger than before.

The findings revealed nonsignificant associations among anxi-
ety, depression, and PTG. This finding is consistent with that of a
previous meta-analysis [76]. Previous studies [76,77] have shown
that anxiety, depression, and PTG can coexist, and positive
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outcomes are separable and not dependent on the absence of
mental illness. The subgroup analysis indicated that participants’
treatment phases could partially explain the high heterogeneity
between studies. In patients with a shorter time since surgery,
anxiety and depression exhibited a significant negative correlation
with PTG, which may mean that early emotional distress after
trauma could hinder individuals from entering the cognitive
restructuring stage [11]. Early postoperative anxiety and depression
make it more difficult for patients to evaluate their experiences
positively, thereby reducing the likelihood of PTG. In contrast, the
coexistence of anxiety, depression, and PTG is more likely to occur
in long-term CRC survivors.

This study revealed other psychological factors positively
correlated with PTG in CRC patients, including self-compassion,
psychosocial adjustment, and gratitude. Additionally, stigma, self-
perceived burden, and fear of cancer recurrence were found to be
negatively correlated with PTG in these patients. These results
suggest that negative cognition and emotions associated with
cancer may affect the development of PTG. Conversely, by
strengthening positive psychological resources and facilitating
psychosocial adjustment, it may be possible to promote the
development of PTG.

4.4. Quality of life

Our results revealed a positive correlation between PTG and
quality of life, more potent than that reported in a previous study
on cancer samples [78]. The results of the subgroup analysis sug-
gest that in patients at early post-treatment stages, the quality of
life shows an even stronger positive correlationwith PTG. However,
cross-sectional studies cannot identify the possible mechanisms
behind this relationship, as they cannot establish causality. The
prevailing view regards PTG as a predictor of quality of life [79], but
some scholars propose that the association between these two
variables could be bidirectional [78].

5. Limitations

This study has several limitations: 1) due to the use of Pearson
correlation coefficients as effect sizes for the meta-analysis, quali-
tative studies, which also reported factors related to PTG, were not
included; 2) some of the included studies exhibited significant
heterogeneity, and the sensitivity analysis demonstrated instability
in some of the synthesized results; 3) due to the limited number of
studies available for analysis, it was not possible to conduct sub-
group analysis for some correlated factors; 4) most of the studies
were conducted in China, which may have contributed to cultural
bias; 5) the majority of the studies were cross-sectional, and the
data cannot demonstrate the causal relationships between the
correlated factors and PTG.

6. Conclusions

This meta-analysis explored 23 correlated factors of PTG in pa-
tients with CRC and indicated that PTG in CRC patients exhibits
individual and cultural variations, with manifestations and corre-
lated factors potentially differing across cultural backgrounds.
Future research should extend to diverse cultural and geographical
contexts to elucidate how cultural disparities influence the efficacy
of PTG and intervention strategies among CRC patients. Further-
more, disease-related and psychosocial factors are likely to play
significant roles in developing PTG in CRC patients. Consequently,
future intervention strategies could enhance patient disease man-
agement and provide robust psychosocial support. Recognizing
PTG as a long-term process, it is imperative for future research to
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conduct longitudinal studies to assess the enduring effects of
various intervention strategies and to monitor the continuous
growth of patients over time. Given the multifaceted nature of PTG,
interdisciplinary collaboration should be fostered in future
research. This collaboration should span across fields such as
medicine, psychology, and sociology, among others, to develop
more comprehensive and effective intervention strategies. Such an
integrated approach will be instrumental in promoting PTG among
CRC patients.
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