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positive transformations known as post-traumatic growth (PTG). Rumination—repetitive thinking
about the trauma—has been posited to influence PTG, though evidence on its effects remains
mixed. Some studies suggest that deliberate and intrusive rumination may positively associate with
PTG, while others find that intrusive rumination can negatively impact PTG.
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Objectives: This systematic review and meta-analysis aimed to explore the association between
rumination and PTG after traumatic experiences, with a focus on the factors affecting deliberate and
intrusive rumination in the development of PTG.

Materials & Methods: A comprehensive search of seven databases—Scopus, PubMed, PsycINFO,
ScienceDirect, Web of Sciences, ProQuest, and Google Scholar—was conducted for peer-reviewed
studies from January 1, 1996, to February 10, 2024. Studies were included if they quantitatively
measured both PTG and rumination and met sample size requirements. In total, 56 studies were
included in the analysis, following PRISMA guidelines.

Results: The meta-analysis revealed a significant positive association between rumination and PTG.
Deliberate rumination (DR) was consistently linked with heightened PTG, suggesting that it may
help individuals reframe their experiences positively. The association between intrusive rumination
and PTG appeared more complex, potentially moderated by trauma severity, coping mechanisms,
and social support. The findings also indicated that age was not a moderating factor, while gender
significantly influenced the relationship, with mixed-gender studies reporting larger effect sizes.

Keywords: ¢ Conclusion: This review underscores that rumination, particularly deliberate rumination, plays a
Posttraumatic growth, Rumination:  substantial role in fostering PTG. While intrusive rumination’s impact on PTG may vary, engaging
disorder, Deliberate rumination:  inrumination generally supports PTG in both short- and long-term contexts. Gender differences in
(DR), Gender differences, Trauma - this relationship warrant further exploration to tailor interventions that promote PTG effectively.
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Introduction

nderstanding the factors contributing to

post-traumatic growth (PTG) is essential

for creating effective interventions and

support systems for trauma survivors. Ru-

mination, involving repetitive and intrusive

thoughts about past events, has been linked
to both increased distress and growth following trauma.
However, the relationship between rumination and PTG
remains complex. This study addresses this gap through a
systematic review and meta-analysis, examining the asso-
ciation between rumination and PTG across diverse study
designs and populations.

Traumatic events are unfortunately prevalent worldwide
[1] and people respond differently to them. The available
data suggests that at least a minority of people who have
experienced trauma, e.g. earthquake, cancer, and traumatic
experience reported meaningful levels of personal growth
[2-4]. Such that some individuals experience personal
growth and positive changes after experiencing trauma
[5]. PTG refers to positive changes such as feeling strength
and wisdom, increasing value to friends and family, and
finding a fresh appreciation for each new day, that result
from struggling to cope with a traumatic event [6, 7].

Moreover, it is important to mention that the positive
changes or growth are not results of the event itself, but
rather results of the struggle to cope with it. In this con-
text, various strategies exist to cope with trauma, yet
rumination may significantly influence the process of
developing PTG [8]. Rumination is a cognitive process
that repetitively and passively focuses on the meaning,
causes, and consequences of negative emotions [9, 10].

The PTG model [11] suggests that people may review
their personal belief systems and think regularly about
traumatic events, which may include two forms of ru-
mination: Intrusive and deliberate. Due to Zhou and
colleagues [12] intrusive and deliberate ruminations are
two different functional forms that may play different
roles in posttraumatic psychology. Intrusive rumina-
tion (IR) refers to the negative focus on trauma-related
cues or negative mood and has a complex relationship
with PTG. While some studies found that IR provides
a basis for further cognitive processing of PTG [13-15],
others found no significant correlation between IR and
PTG [17-19]. Deliberate rumination (DR), on the other
hand, may facilitate individuals to reconstruct their un-
derstanding of the post-traumatic world and realize PTG
[20]. Results have suggested that DR is an important pre-
dictive factor for PTG [21-28].
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Calhoun and colleagues [29] pointed out that DR refers
to one’s deliberate reexamining and contemplation of the
traumatic event and traumatic-related DR can help in-
dividuals think positively about the meaning associated
with trauma, facilitate themselves to reconstruct their
understanding about the post-traumatic world and facili-
tate the realization of PTG [20]. Therefore, however, the
relationship between rumination and PTG is complex,
with some studies showing positive relationships be-
tween DR and IR and PTG [29-38], while others show
a negative relationship between IR and PTG [4, 36-38].

This statement highlights the findings of several me-
ta-analyses related to the correlation between positive
aspects of emotion regulation strategies and PTG. The
studies mentioned suggest that acceptance and reapprais-
al are positively correlated with PTG, while acceptance
coping yielded the smallest effect size. Additionally, the
meta-analysis by Prati and Pietrantoni [39] found that re-
ligious coping and positive reappraisal coping produced
the largest effect sizes. Furthermore, the meta-analysis
by Shiyko et al. [40] showed that change in spirituality
had a medium to large effect size on PTG. A systematic
review and meta-analysis by Gower et al. [41] revealed
that downward comparison bias, positive attention bias,
and growth beliefs had stronger correlations with per-
ceived PTG than did defensiveness, memory bias, and
social desirability bias. However, while meta-analytic
data from traumatized individuals suggest that emotion
regulation problems are associated with post-traumatic
stress disorder (PTSD); this has yet to be studied in the
context of PTG.

Allen and colleagues [42] conducted a meta-analysis
exploring the profound effects of trauma on core beliefs
and the ensuing process of PTG via rumination. Their
study investigates the links between event-related IR
and DR and PTG while considering moderating factors
like age, time elapsed since trauma, and the nature of
the traumatic experience. Their analysis revealed a sig-
nificant association between retrospective DR soon after
trauma and PTG. However, IR displayed non-significant
and variable associations. These findings emphasize the
importance of promoting deliberate cognitive processing
among trauma survivors to encourage PTG, highlighting
the necessity for longitudinal research into the temporal
role of event-related rumination in PTG development.
They identified 46 studies up to May 1, 2021, involv-
ing 12,048 participants. The study analyzed 46 studies
involving 12,048 participants up to May 1, 2021, but
lacked details about study design (cross-sectional vs.
longitudinal) and gender.
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In contrast, our study reviewed 56 studies up to Febru-
ary 10, 2024 encompassing 17,918 participants, while
considering both study design and gender differences.
The differing focus, methodologies, and outcomes be-
tween these two systematic reviews provide novel in-
sights for researchers into the complex relationship
between rumination and PTG. Despite the growing
number of studies investigating this link, results remain
inconsistent, raising critical questions about the factors
contributing to these disparities. The primary aim of this
paper is to explore the association between rumination
and PTG, focusing on the differential impacts, study
categories, and potential moderators that shape this re-
lationship.

Materials and Methods
Information sources

Regarding the guidelines of databases, we searched
Scopus, PubMed, PsycINFO, ScienceDirect, Web of
Sciences, ProQuest, and Google Scholar from January
1, 1996 to February 10, 2024. This time range was cho-
sen because the introductory paper on the posttraumatic
growth inventory (PTGI) by Tedeschi and Calhoun [7]
was first published in 1996. The database search was
conducted between February 10 and 20, 2024.

Search terms

We utilized the MeSH database and related strate-
gies to identify essential synonyms for our keywords.
These layers were then combined using the “AND” and
“OR” Boolean operators. The search terms included:
“PTG” OR “post-traumatic growth” OR “posttraumatic
Growth” OR “psychological post-traumatic growth”
OR “psychological posttraumatic growth” OR “growth,
posttraumatic” OR “post-traumatic growth, psychologi-
cal” OR “psychological growth, post-traumatic” AND
“rumination” OR “deliberate rumination” OR “DR” OR
“Intrusive rumination” OR “IR”. This comprehensive
strategy ensured the inclusion of all relevant studies.

Eligible studies for inclusion

It is important to note that the inclusion and exclu-
sion criteria were established prior to study selection
to ensure that the selected studies were of high quality
and were relevant to the research question. The criteria
included factors such as: 1) Published in English lan-
guage; 2) Design empirically, based on quantitative sta-
tistics and peer-reviewed original research; 3) Sufficient
sample size of at least 50 participants; 4) Reporting the
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family of correlation coefficient (r) of DR, IR, and PTG;
5) Employed a quantitative measure of both PTG and
rumination, necessary data such as Cohen’s coefficient,
correlation, sample size or standard error or variance
have been reported.

Studies that did not meet these criteria were excluded
from the review to maintain the rigor and validity of
the analysis. Additionally, the authors focused on stud-
ies that utilized the event related rumination inventory
(ERRI) or a related questionnaire to ensure consistency
in the measurement of rumination and PTG. The selec-
tion process for the systematic review involved two re-
viewers independently screening studies based on the
inclusion and exclusion criteria and extracting relevant
data using standardized forms. Any disagreements or
discrepancies between the two reviewers during the se-
lection or data extraction process were resolved through
discussion and, if necessary, consultation with a third re-
viewer to reach a consensus. This approach ensured the
reliability and accuracy of the study selection and data
extraction process.

Study selection

The present study followed the preferred reporting
items for systematic reviews and meta-analyses (PRIS-
MA) guidelines [43] and used data extraction methods
based on Lipsey and Wilson [44]. The following infor-
mation was extracted from each study: a) Authors and
year of publication; b) Study design (cross-sectional or
longitudinal); ¢) Sample size; d) Percentage of female
participants; €) Mean age of participants; f) Mean+SD
of rumination and PTG; and g) Type of injury experi-
enced (e.g. cancer, earthquake, traumatic experience).

Out of the records screened, 56 studies met the inclu-
sion criteria, with 49 studies being cross-sectional and 7
studies being longitudinal. The samples were composed
of individuals who experienced a variety of traumas
such as miscarriage, autism, natural disasters, terrorist
attacks, amputation, cancer, and interpersonal violence,
among others. The participants included parents of chil-
dren with autism, aid workers, storm survivors, firefight-
ers, natural disaster survivors, terror attack survivors,
earthquake survivors, traumatic experience survivors,
hemodialysis patients, COVID-19 pandemic survivors,
and front line nurses. Figure 1 provides an overview of
the screening process, including the reasons for exclu-
sions at each stage.
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Methodological quality assessment

To thoroughly and confidently evaluate the method-
ological quality and risk of bias of the included studies,
we utilized two criteria. Firstly, we employed the risk of
bias utilized for surveys tool (ROBUST) in this review.
This measure was designed to be flexible and accessible,
contributing to the standardization of risk-of-bias evalu-
ations and aiding in the interpretation of meta-analytic
findings. The items in the tool were adapted to match the
exact nature of the research question, and the final score
in eight questions was calculated by adding up the num-
bers across items. A score of 8 points indicates the high-
est level of confidence in the results (low risk of bias),
while 0 indicates the lowest level (high risk of bias). Ad-
ditionally, to determine the quality and potential for bias
in reporting, two reviewers independently assessed the
quality of research using the quality of survey studies in
psychology tool [45].

Two criteria were used to assess the methodological
quality and risk of bias of the included studies.

Second, the standard quality assessment criteria for
evaluating primary research papers from a variety of
fields [46] with 14 criteria were used to assess the quality
of eligible studies. For example, criteria included evalu-
ating whether the study design was evident and appropri-
ate, whether the outcome and exposure measures were
well defined and robust against measurement, misclas-
sification bias, and whether the analytic methods were
described/justified and appropriate. The overall score for
this assessment was 22, after bypassing the three crite-
ria of interventional studies, which were scored as not
applicable for correlational studies (items number 5, 6,
7). After calculating the total score, papers that scored
lower than the cutoff point of 0.70 were excluded from
the meta-analysis by consensus of the authors. The qual-
ity of the studies was classified as low risk of bias (a
score of 18 or higher) and moderate risk of bias (a score
between 16 and 17). Both reviewers assigned the same
overall score to the studies.

Data extraction and coding of studies

The data extraction process followed the methodology
outlined in Lipsey and Wilson [44]. After ensuring that
the inclusion criteria were met, the first author coded the
full-text of each study according to the following vari-
ables: a) Authors and year of publication; b) Study de-
sign (i.e. cross-sectional or longitudinal); ¢) Sample size;
d) Gender (i.e. percentage of females); e) Mean age (in

L)
v Caspian Journal of
Health Research

years); f) Mean score of PTG; g) Mean score of rumina-
tion; h) Name of trauma; and 1) Risk of bias.

Statistical analysis

To calculate the pooled correlation effect measure, we
utilized Fisher’s method to transform correlations into Z-
scores, which were then pooled under a random-effects
model. The random-effects model, an updated version of
the DerSimonian and Laird method [47], assumes that
different studies estimate different but related effects. All
studies included in our analysis had separate samples.
We utilized the random-effects model based on the re-
sults of the Funnel plot and asymmetry test. Addition-
ally, we investigated heterogeneity using the I-squared
statistic, which ranges from 0 to 100% with values of
0 indicating no heterogeneity, 25% indicating low het-
erogeneity, 50% indicating moderate heterogeneity, and
75% indicating high heterogeneity. We also conducted
a meta-regression to examine potential explanations for
study variation by adding covariates as predictors of the
pooled effect size.

We used the funnel plots and Egger’s test, which ex-
amines the likelihood of asymmetry in the final result
by testing the Y-intercept=0 from a linear regression of
normalized effect estimate (estimate divided by its stan-
dard error) against precision (reciprocal of the standard
error of the estimate). Additionally, we stratified the data
based on covariates to calculate the pooled measure of
the association between rumination and PTG by various
factors, whenever possible.

We used comprehensive meta-analysis software
(CMA) version 3 [48] for all statistical analyses.

Results
Description of relevant studies

The search strategy identified 9926 studies, and the
PRISMA flow diagram is presented in Figure 1. outlin-
ing the study selection process to ensure the reliability
and validity of the study results. Following the removal
of duplicate research, 6,282 papers were screened based
on their titles, abstracts, and including appreciate mea-
sure of PTG or rumination. Deduplication, including the
removal of identical records retrieved from multiple da-
tabases and identifying multiple articles published from
the same dataset, was performed manually by exporting
records into an EXCEL file and sorting them alphabeti-
cally by title and first author, as well as by date. Out of
the 4409 records, those lacking measures for appreciat-
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Figure 1. PRISMA 2020 flow diagram of the study selection process.

ing PTG or rumination were excluded. In this phase, the
study focused on studies that utilized the ERERI [21]
or a related questionnaire to ensure consistency in the
measurement of rumination and PTG. In addition, out
of the 1775 records, exclusions were made based on the
abstract or the entire article. Of these, 98 studies were
identified as potentially eligible for inclusion in the anal-
ysis and retrieved for full-text review. 42 papers were
excluded due to incomplete data, the use of a different
questionnaire, or failure to report the correlation value in
the article. Ultimately, we included 56 papers (represent-
ing 100 effect sizes) that met our eligibility criteria.

Characteristics of the finally included studies

Table 1 summarizes the key characteristics of the stud-
ies included in the analysis. The studies were classified
as either cross-sectional (n=49) or longitudinal (n=7) and
were published between 2008 Taku et al. [18] and July

— 2- The correlation was not reported (n = 13)

Records removed before screening:
Duplicate records removed (n=3586)
Records removed for other reasons (n=58)

Records excluded (n= 4409):

1- Not written in English (n=6)

2-Did not include appreciate measure of PTG (n
=3168)

3- Did not include appreciate measure of

Reports not retrieved (n=1775):
Record exclude based on abstract (n =1178)
Record exclude based on whole article (n =597)

Reports excluded (n=42):
1- Insufficient sample size (n =8)

3. Lack of Data (n =11)
4.  Methodological weakness (n=10)

CHR

2023 [32, 49-54]. The total number of participants across
all studies was 17,918, with 7,967 males and 9,951 fe-
males. The age range of the participants was 13.77 to
70.04 years, with a mean age of approximately 32.66.

Quality assessment summary

As presented in additional Table 1, out of 56 papers
included in the analysis, 5 articles had a moderate risk
of bias due to certain limitations such as small sample
size, inadequate description of the methods, or incom-
plete reporting of the results. The rest of the studies were
judged to have high quality and low risk of bias by the
authors. The mean study quality rating of the included
studies was 19.38+1.69 (range 0 to 22). It is noteworthy
that, as explained in detail in Section 1.5, the RoB tool
was used for quality assessment. All studies that met the
inclusion criteria demonstrated an inter-rater agreement
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Table 1. Characteristics of the final included studies in the meta-analysis (n=56)
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Abbreviation: PTG: Posttraumatic growth inventory; RS: Rumination scale; RRS: Rumination response scale; ERRI:
Event related rumination inventory; ERRI-C: The event related rumination inventory-Chinese version; CCRRS: The
Chinese cancer-related rumination scale; DR: Deliberate rumination; IR: Intrusive rumination; CRSQ-SF: Chinese
response styles questionnaire-short form; ERRI-K: The Korean version of the event-related rumination inventory.

of <0.70, which was set as the cutoff point, between two
independent reviewers.

Synthesis of results: The main analysis

As shown in Table 2 and Figure 2 (forest plot) the point
estimate of the pooled correlation meta-analysis indicat-
ed a significant positive association between rumination
and PTG across different categories of studies, includ-
ing cross-sectional studies (r=0.358; 95%CI, 0.323%,
0.393%; P=0.001) and longitudinal studies (r=0.342;
95%CI, 0.236%, 0.440%; P=0.001). Moreover, the
positive correlation was significant for both male and
female participants, with a slightly stronger effect size in
female participants (r=0.364; 95%CI, 0.324%, 0.404%;
P=0.001) compared to male participants (r=0.340;
95%CI, 0.291%, 0.389%; P=0.001). The age of partici-
pants did not significantly moderate the relationship be-
tween rumination and PTG (r=0.342; 95%ClI, 0.295%,
0.389%; P=0.001 for age <40 years; r=0.364; 95%CI,
0.318%, 0.410%; P=0.001 for age >40 years).

Furthermore, the association between rumination and
PTG remained significant when adjusting for the type
of trauma, with a slightly stronger effect size in stud-
ies that focused on natural disasters (r=0.375; 95%CI,
0.321%, 0.429%; P=0.001) compared to studies that
focused on other types of trauma (r=0.341; 95%CI,
0.302%, 0.380%; P=0.001). The analysis also revealed
that the relationship between rumination and PTG was
not significantly affected by the risk of bias in the includ-
ed studies (low risk of bias: r=0.364; 95%CI, 0.327%,
0.401%; P=0.001; moderate risk of bias: r=0.354;
95%CI, 0.260%, 0.439%; P=0.001). Finally, the meta-
regression analysis showed that none of the covariates
(i.e. sample size, year of publication, mean age, gender,
type of trauma, risk of bias) significantly moderated the
relationship between rumination and PTG.

Longitudinal versus cross-sectional study design

No significant difference between the two groups in the
effect size (Q=2.06, P=0.151). Based on the study design,
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Table 2. The effect-size of rumination and PTG in the subgroup meta-analyses by various factors

No. of Correlation Measure Effect
Fact: . Het ity?, 12 (9 df, Si
actors studies (95% Cl) eterogeneity?, I (%) Q( ig)
Cross-sectional studies 49 0.366 (0.353-0.380) 85.35
Study design
Longitudinal studies 7 0.277 (0.240-0.314) 83.28 2.06 (1, 0.151)
Both 49 0.369 (0.356-0.382) 84.72 35.08 (2, 0.000)
Gender
proportion 100% Female 8
T e 1 0.237 (0.179-0.296) 77.62
Small <100 8 0.349 (0.277-0.417) 87.43 0.005 (1, 0.943)
No. of par-
tici t
cpants Large >100 50 0.356 (0.343-0.368) 85.62
. Over 20 years old 44 0.366 (0.351-0.380) 86.25 0.259 (1, 0.611)
Participants
bymeanage \; ier 20 years old 14 0.327 (0.301-0.351) 83.04
DR 55 0.375 (0.362-0.388) 80.69
Rumination
subtype IR 44 0.129 (0.113-0.145) 92.56 72.18 (2,0.000)
Rumination 3 0.260 (0.170-0.345) 91.35

CIHIR

Abbreviation: PTG: Posttraumatic growth inventory; DR: Deliberate rumination; IR: Intrusive rumination.

'All of heterogeneities and effect sizes were significant at P<0.0003.

the point estimate of the effect size (ES) of the relation-
ship between rumination and PTG was calculated. The
ES in cross-sectional studies (n=49; participants=15963;
mean age=33.05+7.51 years; female=8777; 1’=85.35%)
was 0.366 (CI, 0.353-0.380). The ES in longitudinal
studies (n=7; participants=1955; mean age= 19.94+3.75
years; female=1174; 1>=83.28%) was 0.277 (CI, 0.240-
0.314). Despite the significant effect size and favor-
able heterogeneity in both cross-sectional and longitu-
dinal study groups, there was no significant difference
between the two groups in the effect size (Q=2.06,
P=0.151). To better understand the temporal dynamics
of rumination and PTG, future research should prioritize
conducting more longitudinal studies. These studies can
offer valuable insights into how these processes develop
and change over time.

Gender differences

Regarding the gender distribution, the included stud-
ies were categorized based on the proportion of males
and females, with 1 study consisting entirely of male
participants and 8 studies consisting entirely of female
participants, while the remaining 47 studies included
both genders. Therefore, the focus on these two genders
was driven by the availability and distribution of partici-
pants across the studies included in the analysis. The ef-

fect size was calculated for each group and compared.
As shown in Table 2, the effect size for studies including
both genders was 0.369 (CI, 0.356-0.382; 1’=84.72%),
while for studies including only females, it was 0.237
(C1, 0.179-0.294; 1>=77.62%). Although both groups
showed significant effect sizes with good heterogene-
ity, there was a significant difference between the two
(Q=35.08, P=0.000), with studies including both gen-
ders showing a higher effect size than studies including
only females.

Sample size and diversity variations

In the subgroup analysis based on age, studies were
classified into three groups: Studies conducted on ado-
lescents (n=13), studies conducted on adults (n=41),
and studies conducted on mixed age groups (n=4). The
results show that the effect size in adolescents (0.307;
CI, 0.260-0.354; 1>=80.64%) was lower than in adults
(0.370; CI, 0.356-0.384; 1>=85.09%). Additionally, the
effect size in mixed age groups (0.417; CI, 0.351-0.483;
’=91.75%) was higher than in the other two groups.

There was a significant difference between the three
groups (Q=17.36, P=0.000).




January 2025, Volume 10, Issue 1

Figure 2. The pooled estimation of the association of PTG and rumination

Reviewing the participants of the included studies re-
veals diverse cultural populations and countries, such as
Japan [15, 18], Turkey [74], the United States [66, 69],
the Caucasus [21], China [3, 12], Korea [49], and Egypt
[59], among others. Additionally, some studies, such
as Taku and colleagues [15], investigated two different
populations from Japan and the United States. Similarly,
Cann and colleagues [21] included diverse participants,
such as Caucasian, African-American, and Asian-Amer-
ican individuals. Moreover, as shown in Table 1, the in-
cluded studies encompass a variety of trauma types, in-
cluding cancer [3, 66], earthquakes [12, 27], autism [54,
59], accidental injuries [53, 79], and disabilities [76],
among others. These factors enhance the generalizability
of the findings and provide a more nuanced understand-
ing of how rumination influences PTG across diverse
contexts and populations.
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Age differences

The included studies were divided into two groups
based on the mean age of the subjects: 1) Over 20 years
old (n=44); and 2) under 20 years old (n=14). The re-
sults indicated that effect size (ES) in the over 20 years
old group (0.366; CI, 0.351-0.380; 1>=86.25%) did not
differ significantly (Q=0.259, P=0.611) from the under
20 years old group (0.327; CI, 0.301-0.351; 1>=83.04%).
This suggests that the ES may better represent the true
ES among individuals over 20 years old, as it accounts
for the possible heterogeneity of the included studies.

Rumination subtype

In the included studies, three subtypes of rumination
with 100 effect sizes were used to measure rumina-
tion, including DR (n=53), IR (n=44), and general ru-
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Figure 3. Funnel plot for the pooled correlation of ptg and rumination

mination (n=3). Results indicated that the effect size in
all three subtypes of studies based on DR (0.375; CI,
0.362 -0.388; 1’=80.68%), IR (0.129; CI, 0.113-0.145;
1=92.56%) and general rumination (0.26; CI, 0.17-
0.345; 1>=91.35%) was significant with good heteroge-
neity. Moreover, there were significant differences be-
tween the effect sizes of the three subtypes of rumination
(Q=72.18, P=0.000).

Heterogeneity, risk of publication bias and sensi-
tivity analysis

The results of the publication bias tests indicate that
the included studies are unlikely to be affected by pub-
lication bias. The funnel plot is the scatterplot used to
visually assess the presence of publication bias or het-
erogeneity by examining the distribution of standard er-
rors across individual studies (Figure 3). The symmetric
shape of the funnel plot and the low significance value
obtained from Egger’s test suggest that there is no signif-
icant asymmetry in the distribution of effect sizes across
studies. The fail-safe N test also shows that a large num-
ber of non-significant studies would need to be included
in order to alter the significance of the overall effect
size. Finally, the Begg and Mazumdar rank correlation
test also supports the unlikelihood of publication bias.
Overall, these results suggest that the included studies
are likely to provide a reliable estimate of the effect size.

A sensitivity analysis was conducted to assess the ro-
bustness of the effect size in the presence of heterogene-
ity. The one-study removed method was used to iden-
tify any possible study that could be responsible for the
heterogeneity. The forest plot is a useful graphical dis-
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play of findings from the meta-analysis and in Figure 4
shows that there are no obvious outliers, indicating that
no single study could significantly influence the effect
size estimate. Therefore, the results of this meta-analysis
are likely robust and not influenced by the inclusion of
any particular study.

Retrospective power analysis

To ensure the reliability and validity of the current
study, we conducted a power analysis using the formula
proposed by Valentine et al. [98]. Based on the summary
of effect size, the mean number per group, and the num-
ber of effect sizes, the power analysis yielded a value of
0.9993, indicating excellent statistical power despite the
high heterogeneity of the included studies. Therefore,
with a P=0.007, we can confidently conclude that the
number of studies included in this meta-analysis is suf-
ficient to establish the statistical significance and mean-
ingfulness of the overall pooled correlation.

Discussion

This systematic review and meta-analysis aimed to in-
vestigate the relationship between rumination and post-
traumatic growth (PTG). Surprisingly, we found a sig-
nificant positive effect of rumination on PTG, despite the
high degree of heterogeneity observed in the analysis.
We conducted several subgroup analyses based on dif-
ferent subtypes of rumination, including DR (n=53), IR
(n=44), and rumination (n=3), and found significant ef-
fect sizes with good heterogeneity in all three subtypes,
with significant differences in heterogeneity between
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Figure 4. The forest plot for the pooled correlation of PTG and rumination based on one-removed study method

subgroups. These findings are consistent with previous
research that has found DR and related constructs to be
positively associated with PTG [3, 17]. DR plays an im-
portant role in facilitating positive psychological change
by helping individuals move away from negative psy-
chological reactions and toward a greater understand-
ing of the post-traumatic world. This study supports the
Shattered Assumptions theory [59] and the PTG model
[20] and findings of Allen and colleagues [42], suggest-
ing that DR can help individuals find positive meaning
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in traumatic experiences, leading to the development of
PTG [21]. According to shattered assumptions theory,
when individuals undergo an event that shatters their
worldview (i.e. traumatic experience), they cease to
view the world as benevolent and predictable, or per-
ceive themselves as competent and invulnerable.

Additionally, studies have shown that DR can also lead
to an increase in seeking and receiving perceived social
support, which can reduce the negative effects of rumi-
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nation and promote positive experiences leading to PTG
[32, 69]. DR and IR can interact and jointly influence
PTGT. On one hand, research suggests that IR may ac-
tivate DR and also with DR mediating the relationship
between IR and PTG [4]. On the other hand, Taku et al.
[15] found that while both types of rumination are posi-
tively associated with PTG, their effects vary over time:
Early IR is positively linked to PTG, whereas recent DR
is the strongest predictor of current PTG. This finding
suggests that the relationship between rumination and
PTG is complex and influenced by various factors, in-
cluding social support. It highlights the importance of
considering these factors in future research and interven-
tions aimed at promoting PTG.

Moreover, it is conceivable that IR serves as a signal,
indicating the necessity for engaging in more deliber-
ate and purposeful processing of traumatic events. In
this context, experiencing intrusive thoughts might in-
deed facilitate the transition toward DR and PTG. While
many individuals experience IR after traumatic events,
some studies have shown a negative relationship be-
tween IR and PTG [4, 22, 37, 38, 102] and persistent
IR can adversely affect PTG while increasing the like-
lihood of PTSD [22]. Thus, IR may have a negative
relationship with PTG and could contribute to adverse
outcomes, such as PTSD. The negative effects of IR may
also vary based on contextual factors, such as the type
of trauma experienced and individual coping styles. For
instance, if the individual is stuck in ongoing IR and uses
more avoidance-focused coping, it might lead to more
decrease reports of PTG [102]. Additionally, Park and
colleagues [102] reviewed studies showing that IR to be
negatively associated with various indicators of adjust-
ment and well-being. Specially, IR has been linked to
a range of negative outcomes, including poorer psycho-
logical adjustment and reduced health-related quality of
life for cancer survivors [103]. IR may act as a mecha-
nism through which cancer continues to affect their
distress by perpetuating reminders of the illness, either
continuously or intermittently [102].

However, it is crucial to acknowledge that the link be-
tween IR and PTG is intricate and can be influenced by
factors like the severity and nature of the trauma, indi-
vidual coping strategies, and available social support.
Additionally, Allen and colleagues’ study [42] found no
significant overall effect in the association between IR
and PTG. Consequently, further research is warranted
to gain a more comprehensive understanding of the nu-
anced relationship between IR and PTG.
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Different emotional regulation strategies can mediate
the relationship between rumination and PTG, provid-
ing a broader context for understanding the underlying
mechanisms. For example, cognitive reappraisal, as a
regulatory strategy, mediates the link between DR and
PTG. Higher levels of Dr may promote positive emo-
tional focus and constructive coping, fostering cognitive
reappraisal strategies that enhance perspective-taking,
positivity, and emotional well-being [104].

In addition, our findings suggest that the relationship
between rumination and PTG may not be affected by
the timing of the trauma, as there was no significant dif-
ference in effect size between cross-sectional and lon-
gitudinal study designs. This indicates that rumination
may be a useful strategy for promoting PTG both in the
short-term and long-term. It is also possible that the de-
gree to which individuals engage in thinking about their
emotions and perspectives on their crisis plays a role in
the PTG process, regardless of the timing of the study.
These results are consistent with previous research that
has found a positive relationship between rumination
and PTG in both cross-sectional and longitudinal stud-
ies [21, 27]. The relationship between rumination and
PTG over time is a compelling subject for study. Some
research [26] suggests that the predictive effect of DR on
PTG fluctuates over time. For instance, Zhou and col-
leagues [26] found that while DR significantly predicted
PTG several years after trauma, this predictive effect was
absent in earlier years. This highlights the unstable rela-
tionship between DR and PTG at different time points
following trauma. These findings underscore the need
for more longitudinal research to clarify the dynamic re-
lationship between rumination and PTG over time.

Interestingly, we found a significant difference in the
effect sizes between studies based on males and females.
Specifically, studies including both sexes had a higher
effect size than studies with only female participants.
This finding is consistent with previous research sug-
gesting that gender is associated with PTG, with females
tending to exhibit higher levels of PTG than males [36,
56, 78, 87]. A meta-analysis by Vishnevsky et al. [55]
also revealed a small to moderate gender difference, with
women reporting more PTG than men. The findings of
Hussain and Bhushan [25] also indicated that females re-
ported significantly higher scores compared with males
on traumatic experiences, posttraumatic stress, and PTG.

On the other hand, some studies, such as the meta-anal-
ysis by Johnson and Whisman [100], have indicated that
females tend to ruminate more than males. Similarly,
Rood and colleagues [101] reported in a meta-analysis of
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child and adolescent literature that girls are more likely
to ruminate than boys. Specifically, certain studies [15,
99] have found that both IR and DR are higher among
females compared to males. These findings may help in
better analyzing the gender differences that arise in the
relationship between rumination and PTG.

The higher levels of rumination and PTG reported
among females could provide insights into why females
exhibit a significantly stronger relationship between ru-
mination and PTG. A possible explanation, as suggested
by PTG theorists [11], is that growth requires negative
life events and ruminative activity. Since females tend
to engage in both IR and DR more than males [15, 99],
they may also report higher levels of PTG. Females may
have a greater tendency to reflect and ponder over ad-
verse events, which may lead them to discover new pos-
sibilities in life, find meaning in the events, re-evaluate
their priorities, and experience improvements in rela-
tionships and spiritual growth—factors that contribute to
PTG [99]. These findings suggest that gender may play
an important role in the relationship between rumination
and PTG.

Conclusion

In conclusion, our meta-analysis revealed a significant
effect of rumination on PTG, contrary to our initial ex-
pectation of only finding small pockets of data. Emotion
regulation strategies, including rumination, are consid-
ered response-focused coping and may be particularly
useful in coping with traumatic events that are rooted
in the past. However, it is worth noting that previous
research has suggested that response-focused emotion
regulation strategies may be unhelpful or even harm-
ful in coping with the threatening information brought
about by trauma. Our study provides important insights
into the potential role of rumination in promoting PTG,
and highlights the importance of further research to fully
understand the complex relationship between rumina-
tion and PTG. However, the significant heterogeneity in
the main analyses indicates the need for caution when
interpreting the results. Future studies should explore the
actual effect that specific aspects of emotion regulation
strategies, such as rumination, have on PTG and investi-
gate the influence of gender on rumination and PTG It is
important to note that heterogeneity is a common issue
in meta analyses of psychological constructs, as these of-
ten vary widely across studies.
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Limitations

The current meta-analysis has several limitations that
should be considered when interpreting the results. The
number of studies included in the analysis was adequate
but relatively limited, which may have constrained the
statistical power of the study to detect treatment efficacy.
Additionally, the sample sizes in some studies were rela-
tively small, further limiting the robustness and gener-
alizability of the conclusions. Furthermore, the quality
of the trials was suboptimal, with the majority of the
included studies classified as high-risk according to the
Cochrane RoB assessment.

Moreover, potential biases may have influenced the
findings and to address these biases, it is important to
interpret the findings with caution. For example, the
inter-rater agreement could not be computed due to the
database being built over several years, involving mul-
tiple raters in the screening and selection process. This
variability in the screening process may have introduced
inconsistencies in study inclusion. Additionally, the pos-
sibility of reporting bias cannot be entirely ruled out, as
studies with significant results are more likely to be pub-
lished, potentially skewing the overall findings. While
the sensitivity and meta-regression analyses indicate
that these biases did not significantly influence the over-
all results, the presence of moderate bias in a subset of
studies and variability in the screening process highlight
the need for standardized methods in future research.
Furthermore, the potential impact of small sample sizes
on the robustness of conclusions underscores the impor-
tance of including larger, well-designed studies in future
meta-analyses to strengthen the reliability of the find-
ings.

Another key limitation of this meta-analysis is the high
degree of heterogeneity observed across the included
studies. This variability likely reflects differences in
study design, sample characteristics, and the measure-
ment tools used for rumination and PTG. While we
conducted subgroup and moderator analyses to explore
potential sources of heterogeneity, as well as sensitivity
analyses to ensure the robustness of the findings, the di-
verse methodologies and populations remain a challenge
to the generalizability of the results. Future research
should prioritize the use of standardized measurement
tools and study designs to reduce variability and im-
prove comparability. Furthermore, longitudinal studies
are particularly needed to better provide deeper insights
into how these processes evolve over time and contribute
to PTG.
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Although different populations and trauma types were
mentioned in the included papers, the findings may not
be generalizable to all populations, as the studies do not
cover all demographics or trauma types. For example,
despite a considerable number of studies on Chinese
populations, there are few studies focusing on African
populations. Similarly, while there is substantial research
on medical traumas, there are limited studies addressing
violence- and abuse-related trauma. This focus on spe-
cific demographics and trauma types may limit the ap-
plicability of the results to broader contexts. Therefore,
future research should aim to expand studies to include
other populations and trauma types to enhance general-
izability.

These limitations suggest that future research in this
area should aim to address these issues and further ex-
plore the relationship between rumination and PTG.

Future directions and clinical implications

Our findings hold significant practical implications. It
is crucial for therapists to recognize that both IR and DR
are common responses to traumatic events. Therefore,
implementing training programs that encourage indi-
viduals to engage in DR is essential. Notably, designing
targeted intervention programs for females to promote
DR over IR in the aftermath of trauma may prove par-
ticularly beneficial.

These findings have several implications for future
research in this field. First, there has been a lack of
comprehensive exploration regarding whether and how
rumination contributes to positive changes following
traumatic events. Most of the existing correlational re-
search focuses on discussing the relationship between
rumination and negative posttraumatic outcomes such as
PTSD. Thus, future studies are still needed to determine
the actual effect that specific aspects of emotion regula-
tion strategies (e.g. rumination) have on PTG.

Future studies should further investigate gender differ-
ences in the association between rumination and PTG to
better understand the psychological, social, and cultural
factors contributing to these variations. Examining how
gender influences both intrusive and deliberate rumina-
tion, as well as their distinct contributions to PTG, could
yield valuable insights. Longitudinal research is particu-
larly needed to determine whether these gender differ-
ences persist over time and how factors such as coping
strategies, cultural norms, and social support shape the
rumination-PTG relationship across genders. Such stud-
ies could guide the development of tailored interventions
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to effectively support trauma survivors. Additionally,
future studies should aim to address the limitations of
this meta-analysis by increasing the number of studies,
improving the quality of trials, and exploring factors that
contribute to heterogeneity. Moreover, inter-rater agree-
ment should be considered and evaluated to ensure the
reliability of the database.
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