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1 | INTRODUCTION

Abstract

Aim: To quantitatively synthesize the correlation between posttraumatic growth and
resilience among breast cancer patients and explore the potential moderators affect-
ing the relation.

Design: A meta-analysis of cross-sectional studies.

Methods: This meta-analysis followed the Preferred Reporting Items for Systematic
Review and Meta-Analyses 2020 guidelines. This meta-analysis was carried out by
searching Chinese and English databases of China National Knowledge Infrastructure,
WANFANG DATA, Chongging VIP Information Co., Ltd., PubMed, Embase, Web of
Science, and PsycINFO from inception to February 25, 2022. Pooled Pearson's cor-
relation coefficients between posttraumatic growth and resilience was calculated by
the Stata software (version 17.0) using the random effects model.

Results: Seventeen studies including 4156 breast cancer patients were identified.
A high positive correlation was found between posttraumatic growth and resilience
(r=0.448, 95% Cl: 0.370-0.519, p<0.001), and region and publication type signifi-

cantly moderated the relation.
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cancer centre in February 2022 reported that female malignant tu-

mours showed the highest incidence rate among breast cancer, with
about 43,000 new cases (Xia et al., 2022). Although the global five-

year survival rate of people with breast cancer after diagnosis is >70%

As early as 2020, the International Agency for Research on Cancer
stated in a report that breast cancer has officially replaced lung cancer

as the number one cancer in the world (Sung et al., 2021). National (Maajani et al., 2019), a breast cancer diagnosis and its associated
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treatment can strongly effect people's mental health, prompting
stress and arousing a series of negative psychological responses, such
as anxiety (Perez-Tejada et al., 2021), depression (Kim & Park, 2021),
fear of recurrence (Soriano et al., 2021), and trauma post-stress dis-
order (Yan et al., 2021). However, some studies have informed that
cancer patients often experience positive psychological changes
as their cancer develops, known as posttraumatic growth (PTG)
(Hamama-Raz et al., 2019; Mostarac & Brajkovi¢, 2021). And evidence
signifies that PTG is relatively common in people with breast cancer
(Faustova, 2020; Karimzadeh et al., 2021). Meanwhile, research have
discovered that resilience is a critical factor affecting PTG among
breast cancer patients (Cai & Shi, 2015; Li et al., 2019; Shi et al., 2022).
But the magnitude of the relationship between PTG and resilience in

people with breast cancer is still in literature a controversial topic.

1.1 | Background
In the beginning, coined by Tedeschi and Calhoun (1996), PTG is
defined as the positive psychological changes that an individual
can perceive in their struggle with a traumatic incident (Tedeschi
& Calhoun, 2004). Unlike responses to tiny or everyday pressure
sources and normal growth and developmental processes (Linley
& Joseph, 2004), PTG is a person's efforts to control the effect of
trauma on their lives and attempts to cope with their experiences and
their consequences (Hirooka et al., 2017; Tedeschi & Calhoun, 2004).
It usually was assessed by the Posttraumatic Growth Inventory
(PTGI) (Tedeschi & Calhoun, 1996), which includes the five dimen-
sions of new possibilities, relating to others, spiritual change, personal
strength, and appreciation of life and comprises 21 items scored
on a six-point Likert-type scale, with high scores indicating posi-
tive growth. Meanwhile, some Chinese scholars have localized this
scale and formed different versions of this scale. For example, Dong
et al. (2013) retained the contents of the original scale to the greatest
extent, with 21 items in the Chinese version PTGI (PTGI-21); Geng
et al. (2011) and Wang et al. (2011) deleted item 18 of the original
scale, and there were 20 items in the Chinese version PTGI (PTGI-20);
Lu et al. (2015) deleted the dimension of spiritual change in the origi-
nal scale, and the Chinese version PTGl has 19 items in total (PTGI-19).
Resilience, as a structure which is different from but associated
to PTG, is usually delimited as an individual's well-adjusted process
in the face of trauma, adversity, tragedy, threat, or other major pres-
sure stress, or a person's ability to bounce back after experiencing
difficulties (VanMeter & Cicchetti, 2020). As a feature, it mainly was
regarded as a bunch of individual traits, such as hardiness, optimism,
high self-esteem, and positive effect, which enables persons to deal
with and be suit for challenges which menace their survival, function,
or future development (Connor & Davidson, 2003). And some re-
searchers have developed some instruments to measure the degree
of resilience. Generally, resilience usually is surveyed by the Connor-
Davidson Resilience Scale (CD-RISC) (Connor & Davidson, 2003),
which includes the three dimensions of strength, tenacity, and op-
timism and comprises 25 items scored on a five-point Likert-type
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scale. High scores show the high degree of psychological resilience.
Meanwhile, it was translated and revised by Yu and Zhang (2007).
Subsequently, Campbell-Sills and Stein (2007) extracted 10 entries
from the CD-RISC to form a simplified version of CD-RISC (CD-
RISC-10), which consists of 10 items scored on a four-point Likert
scale. Equally, the 14 items Resilience Scale (RS-14) is also widely
applied to survey the degree of resilience (Wagnild, 2009). It is
composed of two dimensions of personal ability and acceptance of
self and life, a total of 14 items rated on a five-point Likert-type
scale. The higher the score, the higher the level of resilience. It
has been translated and revised by many countries, such as China
(Tian & Hong, 2013), Italy (Cuoco et al., 2021), Poland (Surzykiewicz
et al., 2018), etc.

Although many studies have investigated the link between PTG
and resilience in people with breast cancer, the PTG-resilience as-
sociation is controversial. First, from the perspective of concept,
Tedeschi and Calhoun (2004) believed that, unlike the superficially
similar concept of resilience, PTG had a quality of transformation
or a qualitative change in functioning. Second, Hobfoll et al. (2007)
conceptualized PTG in terms of action-centred growth, and equated
growth with resilience, or argued that it was superior to the conse-
quences of resilience. Third, Westphal and Bonanno (2007) placed
PTG in a broader framework of individual differences in response
to potential trauma, argued however, that many if not most people
are resilient in the face of trauma and that resilient outcomes typi-
cally give little need or opportunity for PTG. Fourth, cross-sectional
results on the relationship between PTG and resilience in people
with breast cancer are mixed. For example, some researchers found
that there was a strong link between PTG and resilience (r = 0.572,
0.748,0.650) (Jia et al., 2015; Shi et al., 2019; Yan et al., 2019); some
scholars' studies found a moderate connection between PTG and
resilience (r = 0.381, 0.379, 0.301) (Ding, 2020; Li, 2019; Wang
et al., 2017); Lu (2014) and Zhang (2021) both found that there was a
low relation between resilience and PTG (r = 0.249, 0.157); Darabos
et al., (2021) found that there was no association between PTG and
resilience among cancer patients. Therefore, the first aim of our
meta-analysis was to investigate the magnitude of the relationship
between PTG and resilience in people with breast cancer.

Meanwhile, we also examined whether the connection be-
tween PTG and resilience in people with breast cancer might be
due to the influence of potential moderators such as age, cancer
stage, region, publication type, resilience measurement tools, and
PTG measurement tools. First, previous studies have identified
that younger breast cancer survivors experience a deeper impact
from cancer, reporting greater emotional distress than older survi-
vors (Bartolo et al., 2020; Kroenke et al., 2004). According to the
psychological theory proposed by Janoff-Bulman (2006), with the
increase in psychological stress, they tend to feel that their level
of adaptation to the disease becomes worse and avoid treatment
(Borgi et al., 2020), which is detrimental to PTG. Hence, the rela-
tionship between PTG and resilience in people with breast cancer
may vary depending on the age. Second, region may confound the
association between PTG and resilience. Due to the socioeconomic
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disparities in different areas of China, the eastern region has bet-
ter healthcare and social sources compared with the central and
northeastern regions (Wang et al., 2022). Breast cancer patients in
the eastern region may be more likely to receive medical and social
support, and thus are more resourceful to cope with stress and
achieve optimal adjustment than those in other areas. Therefore,
the correlation between PTG and resilience may vary based on
the region. Third, in general, researches with interesting findings
are often easier to be published, so published journal articles may
magnify the real relation between variables (Sterne et al., 2000).
To this end, we included dissertations that were not officially pub-
lished in journals and divided the publication types into two cate-
gories, journal and dissertation, to examine the moderating effect
of publication type on the relationship between PTG and resil-
ience. Fourth, considering that the dimensions and items of each
resilience measurement tool are different, then we believed that
resilience measurement could be a factor that adjust the correla-
tion between PTG and resilience in breast cancer patients. Finally,
considering the measurement of PTG, since it forms scales with
different items after its sinicization, and at the same time, there
are differences in dimensions, therefore, it may be a moderating

factor affecting the relationship between PTG and resilience.

2 | THE REVIEW

21 | Aims
The objective of this study was to quantitatively synthesize the cor-
relation between PTG and resilience among people with breast can-

cer and explore the potential moderators affecting the relation.

2.2 | Design

The meta-analysis was carried out and written based on the
Preferred Reporting Items for Systematic Review and Meta-
Analyses (PRISMA) 2020 guidelines (Page et al., 2021), from
searching articles, extracting results and describing the system-
atic processes. Moreover, the protocol has been registered in
PROSPERO (ID: CRD42022313866).

2.3 | Search methods

Seven databases were searched by us for studies on the corre-
lation between PTG and resilience in people with breast cancer
published from inception to February 25, 2022: China National
Knowledge Infrastructure (CNKI), WANFANG DATA, Chongging
VIP Information Co., Ltd. (VIP), PubMed, Embase, Web of Science,
and PsycINFO. The search string comprised three elements: (a)
breast cancer, (b) posttraumatic growth, and (c) resilience. For the
Chinese databases, the search terms included “breast cancer” OR

“breast tumour” AND “posttraumatic growth” OR “stress-related
growth” OR “benefit finding” AND “resilience” OR “mental resil-
ience” OR “mental toughness” OR “mental vulnerability”. For the
English databases, the search strategy in PubMed could be seen
in Appendix A.

2.4 | Search criteria

Two reviewers screened independently all the literature records by
following the selection criteria for possibly eligible articles: (1) the
study design was a cross-sectional survey; (2) it reported either
Pearson's product-moment coefficients r or t, g, X2 and F values
which could be transformed into r values.; (3) there was no restric-
tion on posttraumatic growth scale and resilience scale; (4) par-
ticipants were diagnosed with breast cancer; (5) it was written in
Chinese or English; (6) it excluded the conference abstracts; (7) it
also excluded the studies with low quality or obvious data mistakes;
and (8) when multiple publications came from the same dataset, we
employed the one published in the journal, if the journal articles did
not involve the intact dataset yet, we employed the primitive disser-

tation with an analysis of the full dataset.

2.5 | Quality appraisal

The methodological quality of all researches was evaluated
all alone by two reviewers by using the 9-item Joanna Briggs
Institution Critical Appraisal Checklist (Munn et al., 2015). The
criteria for the cross-sectional study included 9 items. The 9 as-
sessment items are as follows: (1) Was the sample frame appropri-
ate to address the target population? (2) Were study participants
sampled in an appropriate way? (3) Was the sample size adequate?
(4) Were the study subjects and the setting described in detail? (5)
Was the data analysis conducted with sufficient coverage of the
identified sample? (6) Were valid methods used for the identifica-
tion of the condition? (7) Was the condition measured in a stand-
ard, reliable way for all participants? (8) Was there appropriate
statistical analysis? (9) Was the response rate adequate, and if not,
was the low response rate managed appropriately? “Yes”, “No”,
“Unclear” and “Not Applicable” were the answer options for each
item, with 1 point for “Yes” and O points for the rest. Higher scores
reported better methodological quality. Furthermore, we resolved
doubts or disagreements that arise in the quality assessment of
the literature by focusing discussions (among at least three per-

sons) or by asking for third-party expert's opinions.

2.6 | Data extraction

Two reviewers independently picked up data using a purpose-
designed form, and discrepancy arising from the extraction process
were addressed by discussion. We coded the collected studies for the
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following traits: author information, publication year, region, publi-
cation type, participant characteristics, sample size, the Pearson's
association coefficients between PTG and resilience, instruments
applied to survey the level of resilience, and instruments applied to
survey the degree of PTG. The principles of coding are as follows:
first, if studies did not report correlation coefficients r but reported
F, t, X and g values, according to corresponding formula, they
were transformed to r values: r_‘/t2+df =/ — F+df and r—m,
r = px0.98+0.05 ($20); r = px0.98-0.05 (#<0) [-0.5<5<0.5]
(Card, 2012). Second, effect sizes were extracted using independent

samples, with each independent sample being coded once. In case
that multiple effect sizes were acquired for resilience and PTG in the

identical sample, we only selected the total effect size.

2.7 | Synthesis

We calculated the pooled Pearson's correlation coefficients and
their corresponding 95% confidence intervals (Cls) between PTG
and resilience by using the inverse variance method (Moles, 2009).
Specifically, we transformed Fisher's z to r, weighted in view of
the sample size with 95% confidence intervals (Cls): Z = 0.5%*In
[(1+r)/(1- r)]. Among them, VZ = 1/n-3 is the variance of Z, and
SEZ = square root of (1/n-3) is the standard deviation of Z. As sug-
gested by Lipsey and Wilson (2001), effect size r values of 0.10,
0.25, and 0.40 correspond to low, moderate, and high correlations,
respectively. Moreover, we applied Cochran's Q and I? statistics to
appraise the heterogeneity across researches (Higgins et al., 2003).
The between-study heterogeneity was statistically interesting when
p<0.05 or I>>75%. Then, we would use the random effects model
to compute the summary Pearson's association coefficient. Else, we

would apply the fixed effects model.

[Open Access]

Meanwhile, a large degree of heterogeneity suggested poten-
tial moderation effects (Lipsey & Wilson, 2000). The moderating
effect analysis involved two forms. (1) When the moderating vari-
able was a continuous variable, we used meta-regression analysis
to check whether the result was significant. (2) When the moder-
ating variable was a categorical variable, we used subgroup analysis
to test whether the result was significant. Furthermore, to assess
the impact of personal studies on the summary association coeffi-
cients, and to examine the stability of the correlation between PTG
and resilience, we carried on a sensitivity analysis by sequentially
removing one research for each turn. Funnel plots were employed
to detect possible publication bias. Besides, Egger's linear regres-
sion test was performed to help us to pass judgement for publication
bias (Egger, 1997). All statistical analyses were carried on using Stata

software (version 17.0).

3 | RESULTS

3.1 | Study characteristics and quality appraisal

We retrieved initially a total of 223 articles. Subsequently, through
moving duplicates, the search produced 164 studies. By reading the
titles and abstracts, we excluded a total of 136 studies. We then evalu-
ated the full text of 28 studies for eligibility and eventually included 17
studies (see Figure 1 for the flow chart on the studies selection pro-
cess). Table 1 summarized the features of the involved studies. A total
of 17 cross-sectional surveys with 4156 participants were contained,
all from articles published after 2014. The survey sample size scoped
from 78 to 789 participants. All the articles were derived from China.
The results of the quality appraisal are shown in Table 1. We considered

all involved researches were of medium to high quality (total score 26).

Studies identified through database
searching (n=223): CKNI (n=40);
WANFANG DATA (n=36); VIP databases
(n=18); PubMed (n=11); Embase (n=6):Web
of Science (n=11); PsycINFO (N=1)

Additional studies identified
through other sources (n=0)

Identification

Screening

Eligibility

FIGURE 1 Flow chart of the study
selection process

Included

A

Studies after duplicates removed
(n=164)

Studies excluded based on title and
abstract (n=136)

A 4

Full-text studies assessed for
eligibility (n=28)

Full-text articles excluded, with
reasons (n=11):

Conference reports: (n=2);

Literature of repeated samples: (n=3):
No outcome data of interest: (n=6).

A 4

Studies included in data extraction

@=17)
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TABLE 1 Characteristics of the 17 studies included in the meta-analysis

Study author (year)

Lu, 2014

Cai & Shi, 2015
Jiaetal., 2016
Lei et al., 2017
Wang et al., 2017
Liu et al., 2018
Yu et al,, 2018
Li, 2019

Lietal, 2019
Shietal., 2019
Yan et al., 2019
Ding, 2020
Geng et al., 2020
Zhu & Liu, 2020
Tu et al., 2020
Zhang, 2021
Shietal., 2022

Note: N/A=Not reported.

Region
Northeastern
Northeastern
Eastern
Eastern
Eastern

N/A

Eastern
Central
Central
Eastern
Eastern
Eastern
Eastern
Central
Eastern
Central

Northeastern

WAN ET AL.

Publication Mean Resilience PTG JBI
type age r N measurement measurement score
Dissertation 50.47 0.249 159 CD-RISC PTGI-19 8
Journal 50.75 0.383 101 CD-RISC PTGI-20 7
Journal 46.78 0.572 303 CD-RISC PTGI-20 9
Journal 46.78 0.434 350 CD-RISC PTGI-20 8
Journal 43.2 0.381 120 CD-RISC PTGI-21 7
Journal 49 0.350 108 FRAS-C PTGI-SF 7
Journal N/A 0.491 302 CD-RISC-10 PTGI-20 8
Dissertation N/A 0.379 244 CD-RISC PTGI-21 8
Journal N/A 0.386 224 CD-RISC PTGI-21 9
Journal N/A 0.748 160 RS-14 PTGI-21 6
Journal 4991 0.650 180 CD-RISC PTGI-21 8
Journal N/A 0.301 299 CD-RISC-10 PTGI-20 7
Journal 49.16 0.491 302 CD-RISC-10 PTGI-20 8
Journal 41.28 0.502 78 RS-14 PTGI-21 8
Journal 51.54 0.610 201 CD-RISC PTGI-21 7
Dissertation 47 0.157 236 CD-RISC PTGI-20 8
Journal 53.28 0.307 789 RS-14 PTGI-21 8

Abbreviations: CD-RISC, Connor-Davidson Resilience Scale; FRAS-C, Shortened Chinese Version of the Family Resilience Assessment Scale; CD-
RISC-10, Simplified CD-RISC was compiled by Campbell-Sills; RS-14, 14-item Resilience Scale; PTGI-21, Posttraumatic Growth Inventory. PTGI-19,
19-items PTGI; PTGI-20, 20-items PTGI; PTGI-SF, Short Form of the Posttraumatic Growth Inventory.

study (year)

Lu (2014)
Cai (2015)
Jia (2016)
Lei (2017)
Wang (2017)
Liu (2018)
Yu (2018)

Li (2019)

Li (2019)

Shi (2019)
Yan (2019)
Ding (2020)
Geng (2020)
Zhu (2020)
Tu (2020)
Zhang (2021)
Shi (2022)

Overall, DL (I” = 88.5%, p = 0.000)

i

!

Hy

H

Effect (95% CI)

0.25 (0.10, 0.41)
0.40 (0.21, 0.60)
0.65 (0.54, 0.76)
0.46 (0.36, 0.57)
0.40 (0.22, 0.58)
0.37 (0.17, 0.56)
0.54 (0.42, 0.65)
0.40 (0.27, 0.53)
0.41 (0.28, 0.54)
0.97 (0.81, 1.12)
0.78 (0.63, 0.92)
0.31(0.20, 0.42)
0.54 (0.42, 0.65)
0.55 (0.33, 0.78)
0.71 (0.57, 0.85)
0.16 (0.03, 0.29)
0.32 (0.25, 0.39)
0.48 (0.39, 0.57)

%
Weight

5.73
5.22
6.22
6.30
5.43
5.31
6.22
6.08
6.02
5.74
5.84
6.21
6.22
4.87
5.94
6.06
6.60
100.00

-1

3.2 |

As demonstrated in Figure 2 and Table 2, the homogeneity test for
17 single samples revealed significant heterogeneity in the selected

Pooled analyses

FIGURE 2 Forest plots for the
correlation between posttraumatic
growth and resilience

studies (Q = 139.13; p<0.001; I? = 88.5%) and likely moderation ef-

fects, so we employed a random-effects model. The random-effects

model indicated a significant association of 0.448 (95% Cl: 0.370-
0.519) between PTG and resilience. In addition, the association
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TABLE 2 Random-model of the correlation between PTG and resilience

Mean r effect

K N size 95% Cl forr

17 4156 0.448 [0.370,0.519]

NursingOpen 2739
g-p e~ WILEY
Homogeneity test Test of null (two tailed)
p I? Z-value p
139.13 0.00 88.5% 10.171 <0.001

TABLE 3 Subgroup analysis of the summary correlation between PTG and resilience

Between-group

effect (Qg) K N

Region 15.87***

Northeastern 3 1,049

Eastern 9 2,217

Central 4 782
Publication type 8.02**

Journal 14 3,517

Dissertation & 639
Resilience 0.41

measurement

CD-RISC 10 2,118

CD-RISC-10 3 903

RS-14 3 1,027
PTG measurement 1.14

PTGI-21 8 1996

PTGI-20 7 1893

Meanr Homogeneity test within

effect size 95% Cl forr each group (Q) 1% (%)
0.306 [0.250, 0.360] 1.35 0.0
0.531 [0.439,0.613] 65.87*** 879
0.350 [0.212,0.475] 12.88** 76.7
0.484 [0.404, 0.556] 107.19*** 87.9
0.265 [0.124, 0.396] 6.94* 71.2
0.433 [0.329,0.527] 70.55*** 87.2
0.432 [0.304, 0.544] 10.18** 80.4
0.544 [0.170, 0.781] 56.60*** 96.5
0.510 [0.377,0.623] 87.94*** 92.0
0.414 [0.307,0.510] 42.48*** 85.9

Abbreviations: CD-RISC, Connor-Davidson Resilience Scale; CD-RISC-10, Simplified CD-RISC was compiled by Campbell-Sills; RS-14, 14-item
Resilience Scale; PTGI-21, Posttraumatic Growth Inventory. PTGI-20, 20-items PTGI.

*p<0.05, **p<0.01, ***p<0.001.

TABLE 4 Univariate regression analysis

of age (random effects model) Variables K

Age 12

between resilience and PTG was steady, as demonstrated by the Z
value of 10.171 and p<0.001.

3.3 | Moderating effect test
In this study, the moderating effect of four variables was tested:
participant's age, region, publication type, and tool for measuring
resilience and PTG (Tables 3 and 4). Subgroup analysis signalled
that region and publication type significantly adjusted the cor-
relation between PTG and resilience in people with breast cancer
(Table 3). However, resilience measurement and PTG measure-
ment did not moderate the correlation between resilience and
PTG (Qg = 0.41; df = 2, p>0.05; Q; = 1.14; df = 1, p>0.05).
Meanwhile, meta-regression analysis showed that the moder-
ating effects of age on PTG and resilience were not significant
(p>0.05).

Region significantly regulated the link between PTG and re-
silience (Qg = 15.87, df = 2, p<0.001). Specifically, the positive

B SE 95%Cl t p

-0.002 0.018 [-0.041, 0.038] -0.09 0.929

relation between PTG and resilience was the highest in Eastern
China (r = 0.531, 95% CI: 0.439-0.613), smaller in Central China
(r = 0.350, 95% Cl: 0.212-0.475)and the smallest in Northeastern
China (r = 0.306, 95% Cl: 0.250-0.360).

Publication type significantly adjusted the relationship between
PTG and resilience (Qz = 8.02, df = 1, p<0.01). The positive cor-
relation between PTG and resilience was larger in journal articles
(r = 0.484, 95% Cl: 0.404-0.556) than in dissertations (r = 0.265,
95% Cl: 0.124-0.396).

3.4 | Sensitivity analysis

To assess the stability of our findings, we conducted a sensitivity
analysis by sequentially moving one single research for each turn
and then recomputing the summary association coefficients. The
sensitivity analysis for the summary association coefficients be-
tween PTG and resilience indicated tiny changes, suggesting that
our results were steady (see Figure 3).
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Meta-analysis estimates, given named study is omitted
| Lower CI Limit O Estimate

Lu (2014) |
Cai (2015)
Jia (2016) | O
Lei (2017) Q |
Wang (2017) | O |
Liu (2018) | ¢) |
Yu (2018) @)
Li (2019)
Li (2019) o) |
Shi (2019)
Yan (2019)
Ding (2020) C

Geng (2020) | @) |
Zhu (2020) | O I
Tu (2020) ®]
Zhang (2021)
Shi (2022) O

Open Access,

Upper CI Limit

FIGURE 3 Sensitivity analyses of the
17 studies included in the meta-analysis

0.41 0.43 0.46 0.49

3.5 | Publication bias

The funnel plot demonstrated that the 17 effect sizes of the con-
nection between PTG and resilience of people with breast cancer
were basically evenly released on both sides of the overall effect
sizes, implying no publication bias (see Figure 4). Besides, Egger's
linear regression exhibited no significant bias (t,, = 1.16, p = 0.263)
(see Figure 5). This finding suggested that the overall connection be-

tween PTG and resilience was stable in this study.

4 | DISCUSSION

4.1 | The relationship between MPA and resilience

As far as we know, it was the first meta-analysis to explore the
pooled correlation coefficients of PTG with resilience in people
with breast cancer. Our meta-analysis indicated that resilience had
a high degree of positive connection with PTG in people with breast
cancer, which was consistent with the findings of most researchers
on the relation between breast cancer patients' PTG and resilience
(Geng et al., 2020; Lei et al., 2017; Zhu & Liu, 2020). This result sug-
gests that good psychological resilience can help patients make full
use of their higher positive and optimistic cognition and emotional
regulation to cope effectively after suffering from cancer events,
and promote patients' psychological recovery and better self-
growth (Lei et al., 2017). At the same time, this result also shows that
for breast cancer patients, it is possible to promote PTG by improv-
ing their psychological resilience. First of all, families and caregivers
should understand and care for patients more, help them eliminate
bad emotions, and face disease treatment with a good attitude (Zhu
& Liu, 2020). Second, when working, medical staff should not only
focus on the patient's physical recovery but also pay attention to
the patient's psychological state and PTG level (Romeo et al., 2017).

0.52

For maladaptive patients, they should give psychological comfort
and counselling in time to help patients establish a positive and op-
timistic attitude and cognition, enabling patients to better adapt to
physical changes and integrate into society more quickly. Third, the
government can encourage professional medical institutions to hold
regular lectures and symposiums to increase the ways for patients to

seek psychological counselling.

4.2 | Moderation effects

4.21 | The moderating role of age

Meta-regression revealed that the moderating effect of age on
the relationship between PTG and resilience in people with breast
cancer was not significant, which was not consistent with the re-
sult of a previous study (Boyle et al., 2017). The reason for this re-
sult might be that the majority of the study population we included
were middle-aged breast cancer patients, with a small age span.
Hence, the relationship between the two was not significantly dif-
ferent. Additionally, cancer is a serious threat to individuals at all
ages. Meanwhile, some authors have suggested that individual
stress from cancer also stimulates individuals to adapt to the disease
and gain growth (Pascoe & Edvardsson, 2013; Rankin et al., 2020).
Therefore, it may lead less variation in the relationship between PTG

and resilience.

4.2.2 | The moderating role of region

According to the results of the subgroup analysis, region had a mod-
erating effect on the relation between PTG and resilience in people
with breast cancer, which was consistent with our previous hy-
pothesis. We found that the positive correlation between PTG and
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analysis

resilience was the highest in Eastern China, smaller in Central China,
and the smallest in Northeastern China. The reason for this phenom-
enon may be, compared with Northeastern China and Central China,
Eastern China has the most developed economy. The more devel-
oped the economy, people's life pressure is relatively greater, and
breast cancer patients need to play a good role as parents, children,
and other identities while enduring physical pain, they are under
greater pressure. And previous studies have shown that excessive
stress is not conducive to the individual's ability to adjust and adapt
(Borgi et al., 2020; Ye et al., 2020), which in turn is not conducive to
PTG, thus, it may cause the differences in the relation between PTG

and resilience in people with breast cancer in these regions.

4.2.3 | The moderating role of publication type

In general, studies with significant findings are more easily to be

published, thereby exaggerating the true relationship between
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variables. To reduce publication bias, meta-analyses should include
unpublished studies (Sterne et al., 2000). In our study, we found that
publication type also had a significant adjusting effect on the rela-
tion between resilience and PTG in people with breast cancer. The
correlation coefficients between breast cancer patients' PTG and re-
silience reported in different types of researches were different, and
the level of association reported in journal articles was higher than
that informed in dissertations. On the one hand, this difference may
be correlated to the quality of the studies and the rigour of the re-
view. On the other hand, since the number of dissertations included
is much smaller than the number of journal articles, this may also
have some influence on the results of this research.

4.2.4 | The moderating role of resilience
measurement

However, our study showed that although between PTG and resil-
ience was the highest in using the RS-14, smaller in using the CD-
RISC-10, and the smallest in using the CD-RISC, the difference was
not significant. The reason for this result may be that although the
dimensions of the three resilience measurement tools are different
and the number of measurement questions is also different, they all
have high reliability and validity (the Cronbach a coefficient of the
CD-RISC, CD-RISC-10, and RS-14 are 0.910, 0.928, and 0.776, re-
spectively) (Campbell-Sills & Stein, 2007; Connor & Davidson, 2003;
Wagnild, 2009), all of which can truly measure the level of psycho-
logical resilience. In addition, due to the multidimensional structure
of the resilience scale, the relationship between different dimen-
sions of resilience and PTG among people with breast cancer can be

further explored in the future.

4.2.5 | The moderating role of PTG measurement

Meanwhile, our study also showed that the tools for measuring
PTG did not significantly moderate the relation between PTG and
resilience among people with breast cancer. This may be because
although the content and length of the PTGI-21 and the PTGI-20
are slightly different, they both refer to the PTGI standard, so all
of their content basically covers the important parts of PTG (Dong
et al.,, 2013; Geng et al., 2011; Tedeschi & Calhoun, 1996; Wang
et al.,, 2011), such as new possibilities, related to others, personal
strength, appreciation for life, and spiritual change. Therefore, the
effect of the relationship between PTG and resilience was not signif-
icantly different. Furthermore, to ensure the accuracy and stability
of the results when analysing the moderating effect of the measure-
ment tool in this study, for the subgroup analysis, we excluded sub-
groups with a single effect size. Therefore, it remains to be further
confirmed in the future whether the relation between PTG and resil-
ience in breast cancer patients is affected by the use of less personal

testing tools.
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4.3 | Limitations and prospects

Unlike previous studies on the relationship between PTG and resil-
ience in people with breast cancer, this study adopted the method
of meta-analysis to investigate the relation between breast cancer
patients' PTG and resilience, clarifying the controversy about the
magnitude of the correlation between them in empirical studies.
However, this study still has some limitations. First, in view of the
limited number of the involved researches, subgroup analysis based
on some moderating variables should be explained with caution to
some degree, at the same time, in the future, more empirical stud-
ies can be selected to further probe the relation between PTG and
resilience among breast cancer patients. Second, since the included
studies were all Chinese samples, due to the uniqueness of the
Chinese economy, culture, and history, whether these results are ap-
plicable to other countries requires further investigation. Third, this
study focused on the influence of certain moderator variables on
the relationship between breast cancer patients' PTG and resilience.
Other potential moderator variables, such as type of surgery, and

time since diagnosis, should also be analysed in the future.

5 | CONCLUSION

Although the limitations referred above, all available evidence stands
by the high correlation between PTG and resilience. The summary
Pearson's correlation coefficient was 0.448. This meant that people
with breast cancer with the high level of resilience were more likely
to have PTG. And region and publication type moderated the posi-
tive correlation between PTG and resilience, while age, resilience
measurement, and PTG measurement did not play a role in regulat-
ing both. In the future, more empirical researches can be selected
to further quest the connection between PTG and resilience among
people with breast cancer.

6 | IMPACT

This meta-analysis gives solid evidence that there was a high positive
connection between PTG and resilience among people with breast
cancer. This also reminds medical staff that they should pay more
attention to the psychological state of people with breast cancer in
their work, find out the psychological problems of patients in time
and help them solve them, so as to encourage patients to face life

positively and optimistically.
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