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Purpose: Cognitive reappraisal can improve mental state by reinterpreting events and thoughts. This study investigated the effects of
a five-day cognitive reappraisal training program on mental resilience, depression level, and emotional state in 63 Chinese individuals
with depressive disorder.

Patients and Methods: This pre—post intervention study recruited participants through verified online depression support groups.
Training was conducted daily over five consecutive days (each session lasting 60 minutes). A total of 63 individuals participated (age
range 16-42 years, M=24, SD=5), including 26 males and 37 females. Based on baseline SDS scores, 27.0% met criteria for minor
depression, 31.7% for moderate depression, and 41.3% for major depression. A 5-day intervention comprising daily 30-40-minute
sessions of cognitive reappraisal training using IAPS images was implemented. Patient-generated reappraisal strategies were collected
as written responses and systematically coded by researchers for analysis. Participants completed the Reappraisal Inventiveness Test
(RIT), Brief Resilience Scale (BRS), Self-Rating Depression Scale (SDS), and Positive and Negative Affect Scale (PANAS) before
training, on day 2 and day 5 during training, and 10 days post-training. Data were analyzed using SPSS 27.0, including paired-sample
t-tests, Wilcoxon signed-rank tests, Spearman correlation, and independent-sample t-tests with Bonferroni correction.

Results: Cognitive reappraisal ability (CR1: mean increase from 2.349 to 3.365, P<0.05), mental resilience (mean increase from
12.333 to 13.540, P<0.05), and emotional state improved during training (ES: mean increase from 29.825 to 40.095, P<0.05), while
depression level declined, though changes in depression were not statistically significant. Improvements persisted to 10 days after
training, albeit slightly diminished. Cognitive reappraisal ability correlated positively with mental resilience (P<0.05) and negatively
with depression level (P<0.05). The strategy of “humor interpretation” significantly enhanced mental resilience and reduced depres-
sion (P<0.05), while “generating positive aspects” only significantly enhanced mental resilience (P<0.05). The differences in
emotional state across strategies were not significant. Demographic analyses indicated a larger reduction in depression levels
among younger participants (16-25 years)(P<0.05) and those with minor depression (p<0.01), while gender and regional differences
were nonsignificant.

Conclusion: Cognitive reappraisal training can improve mental well-being in the short-term in individuals with depressive disorder.
Extended training may enhance these effects.
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Introduction

Cognitive reappraisal is an emotional management strategy for handling emergencies by changing one’s perception of
situations and altering emotional reactions.' According to Gross’s? emotion regulation model, cognitive reappraisal is an
antecedent-focused emotion management strategy for self-regulating emotions before emotional feedback. Compared to
expressive suppression, cognitive reappraisal acts earlier in emotion generation, using fewer cognitive resources and

better reducing negative emotions.>*
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Depending on its emotional coping effect, positive cognitive reappraisal can improve mental health across various
psychological variables. Cognitive reappraisal is positively associated with trait resilience,” which is the maintenance or
speed of mental health recovery in adversity.® Cognitive reappraisal also positively correlates with positive notions,
including self-acceptance’ self-efficacy,” and life satisfaction.’”

Recent research suggests a potential dynamic interplay among cognitive reappraisal, resilience, emotional state, and
depression, underpinned by specific psychological mechanisms. Resilience enables individuals to maintain emotional
stability under stress, reducing vulnerability to depressive symptoms.'®!" Cognitive reappraisal functions as an adaptive
emotion regulation strategy that actively modifies the interpretation of stressors, leading to increased positive affect and
decreased negative affect.'” This modulation of emotional state is a key mechanism through which reappraisal enhances
resilience: by experiencing more adaptive emotional responses, individuals strengthen their capacity to cope with
adversity."> In turn, higher resilience amplifies the effectiveness of reappraisal, enabling individuals to buffer negative
emotional reactions more efficiently and thereby attenuate depressive symptoms.'* Taken together, these findings suggest
a reciprocal mechanism in which cognitive reappraisal and resilience interact to stabilize emotional states, and this
interaction underlies their protective effect against depression. The emotional modulation and reinforcement of coping
capacity represent the central pathways through which reappraisal exerts its beneficial impact.

However, while theoretical models suggest that cognitive reappraisal should consistently reduce depressive symp-
toms, empirical findings in clinical populations indicate considerable variability in its effectiveness. Depression is
a clinically heterogeneous condition—characterized by variations in affective, cognitive, and somatic symptoms.'>
Cognitive reappraisal has been shown to have small-to-medium associations with depressive symptoms, although results
are heterogeneous between studies.'® '® Some studies have found no correlation,'” while others report that it is only
associated with more severe depressive symptoms.”’ Such inconsistencies may stem from variations in methodology,
differences in cultural context, and the duration of training or testing. Therefore, cognitive reappraisal’s relation to
depressive symptoms must be examined further.

Some studies further emphasize that the relationships between cognitive reappraisal and other psychological variables
are dynamic and context-dependent. It is emphasized that the effectiveness of reappraisal interventions depends on the
interaction between individual traits, intervention design, and emotional context.”! Therefore, investigating the interac-
tion of cognitive reappraisal ability with psychological outcomes across individuals with diverse demographic and
clinical characteristics is essential.

Different reappraisal strategies may relate to overall cognitive reappraisal ability. Previous research has distinguished
cognitive reappraisal based on the self-reference effect into situation-focused and self-focused types,”*** which differ in
brain activation patterns, emotional regulation effectiveness, and associations with other cognitive abilities.”* Building on
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this framework, Weber et al=* further classified cognitive reappraisal into four types and 17 categories, using the number

of categories participants generated as a measure of reappraisal ability. Similarly, Samson et al*’

divided reappraisal
strategies into “humorous” and “serious” categories based on processing attitude, finding that humorous reappraisal was
more effective at down-regulating negative emotions. These classifications informed the assessment of reappraisal ability
in the present study, integrating previous findings into a comprehensive framework for evaluating strategy effectiveness.

Furthermore, longitudinal studies have investigated the effects of cognitive reappraisal training on mental health.
A 10-day study on cognitive reappraisal training showed increased trait reappraisal, which mediated the promotion of
well-being and reduced negative emotions,*® while other intervention studies have found that reappraisal trainings’
duration, intensity, and participant characteristics may influence the effectiveness of interventions designed to enhance
cognitive reappraisal.”’*® While structured reappraisal training elicits rapid improvements in reappraisal competence via
short-duration interventions, it lacks robust longitudinal support for long-term efficacy;?’ in contrast, mindfulness-based
cognitive therapy delivers sustained emotional regulation benefits, albeit requiring prolonged engagement.**>' Emotion
regulation workshops offer practical benefits but vary in effectiveness due to differences in training design.’' Other
methods promoting trait cognitive reappraisal through mutual social support, mantra, and mindfulness-based manage-
ment have been shown to reduce depression, stress, and anger, respectively.’* >* However, few studies have directly
analyzed the impact of cognitive reappraisal training on cognitive reappraisal ability, mental resilience, depression level,
and emotional state.
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Although cognitive reappraisal is well supported theoretically, empirical studies have not fully addressed how specific
reappraisal strategies operate in practice, how their effects change over time, or how individual characteristics influence
training outcomes. Prior research has focused mainly on overall effectiveness rather than strategy-specific processes and
effect magnitudes. Therefore, the present study examines the effects of short-term cognitive reappraisal training in people
with depressive disorders, by analyzing temporal changes of mental resilience, depression level, and emotional state, as
well as strategy-specific differences, and individual variability.

Accordingly, we hypothesized that cognitive reappraisal training would improve cognitive reappraisal ability, which
leads to a significant enhancement in mental resilience and emotional state, and a reduction in depressive symptoms.
More specifically, it was expected that (H1) mental resilience would show a moderate increase following training
(estimated effect size d=0.5-0.6), (H2) depression level would decrease to a small-to-moderate degree (d=0.3-0.5), and
(H3) positive emotional state would increase (d=0.4-0.6). (H4) Certain strategy types would yield more robust
improvements compared to other strategies (d=0.3-0.5). We further expected that (H5) demographic characteristics

would be associated with differential training outcomes (d=0.4-0.6).

Materials and Methods

Participants

This study was conducted from April 2 to April 24, 2024, among individuals with depressive disorder in China, recruited
through the social media platform “QQ groups”. A QQ group is a popular online platform in China for users with shared
interests to interact. This study selected four widely used QQ groups for individuals with depressive disorder, with
membership strictly verified by medical certification. These groups reflect a specific subgroup of individuals with
depressive symptoms, demonstrating some degree of representativeness in terms of age, gender, severity of illness,
and regional distribution, making the sample relatively representative. Stratified random sampling was used to select
participants from within the groups, ensuring proportional representation from each level of depression severity. This
method minimizes selection bias and enhances the validity of participant selection, improving the generalizability of the
study’s findings to the broader population of individuals with depressive disorders. Participants were first divided into
three strata based on their diagnosed depression severity—minor, moderate, and major depression—according to their
medical certifications. From each stratum, we randomly selected participants using a computer-generated random number
table In this process, each participant was assigned a unique number within their stratum, and the selection was made by
randomly choosing numbers, ensuring an unbiased and representative sample. A proportional number of participants
were chosen from each group to reflect the overall distribution of depression severity.

A total of 121 individuals initially expressed interest and were screened for eligibility. Figure 1 illustrates the
selection criteria and steps for participant inclusion and exclusion. During the first screening stage, participants were
asked to report whether they were currently receiving psychological therapy or taking psychotropic medication, in order
to reduce the influence of potential confounding variables. Individuals undergoing concurrent structured psychotherapy
or pharmacological treatment were excluded. Low adherence to the training protocol.

After this screening process, 92 participants were recruited to participate in the cognitive reappraisal training. During
the training phase, 29 participants were further excluded, including four participants who were unable to apply any
cognitive reappraisal strategy and 25 participants who failed to complete the first two days of training. Consequently, the
final sample consisted of 63 participants. The sample size was determined based on a power analysis, achieving a power
value of 0.8, which is considered sufficient to detect meaningful effects in the study. As shown in Table 1, the sample
consisted of 26 men (41.3%) and 37 women (58.7%), aged 1642, with an average age of 24+5years. The sample had
a balanced gender ratio, with age distribution following a normal distribution as confirmed by the One-Sample
Kolmogorov—Smirnov test (P=0.200) and the Quantile-Quantile Plot. Geographically, the participants were distributed
across China, with the largest proportion from Southern China (n=25), followed by Northern China (n=19), Central
China (n=11), and Western China (n=8). In terms of clinical severity based on medical certifications, 17 participants had
minor depression, 20 had moderate depression, and 26 had major depression.
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Figure | Participant Inclusion and Exclusion.

To reduce the influence of potential confounding variables, although participants completed the training within QQ

groups, interactions were restricted to task-related instructions, and no peer discussion or emotional support exchange

was encouraged during the training period.

Table | Socio-Demographic

Depression Severity of Participants

Characteristics and

Demographic Characteristic N=63
Gender Male 26 (41.3%)
Female 37 (58.7%)
Age (years) 16-25 37 (58.7%)
26-42 26 (41.3%)
Regions Northern China 19 (30.1%)

Southern China

25 (39.7%)

Central China

11 (17.5%)

Western China

8 (12.7%)

Depression Severity

Minor Depression

17 (27.0%)

Moderate Depression

20 (31.7%)

Major Depression

26 (41.3%)
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Instruments
Cognitive Reappraisal
Cognitive reappraisal has traditionally been assessed through self-report measures,>> which are prone to bias and may not
accurately capture individuals® actual processing abilities. For example, Troy et al*® reported that changes in sympathetic
activation during a sad film clip were unrelated to participants’ self-reported frequency of reappraisal use. To address this
limitation, Weber et al** developed the Reappraisal Inventiveness Test (RIT), an objective tool measuring both the
fluency (CR1) and flexibility (CR2) with which individuals generate reappraisal strategies. The RIT has demonstrated
strong construct validity and operates independently of self-reported measures, providing a more precise assessment of
reappraisal capacity. In the present study, the RIT was adopted to evaluate participants’ cognitive reappraisal ability,
ensuring that the measurement accurately reflects actual cognitive performance rather than subjective perceptions.
Currently, no validated Chinese version of the Reappraisal Inventiveness Test (RIT) exists. Therefore, a Chinese
translation of the RIT was used in this study. The translation followed standard cross-cultural adaptation procedures, and
its psychometric properties have been validated, showing good reliability (Cronbach’s alpha>0.80), ensuring its suit-
ability for the Chinese sample.

Mental Resilience
Mental resilience was measured using the Brief Resilience Scale (BRS), a self-report measure developed to assess an
individual’s ability to recover or “bounce back” from stress and adversity.”” The BRS consists of six items that assess
how easily individuals can overcome challenging situations. Each item is rated on a 5-point Likert scale, where 1
indicates strong disagreement (“completely disagree”) and 5 indicates strong agreement (“‘completely agree”).

The study used the Chinese version of the Brief Resilience Scale (BRS),*® a culturally validated tool with strong
psychometric properties, including excellent internal consistency (Cronbach’s alpha > 0.80). Its concise nature and
proven effectiveness in assessing resilience make it well-suited for evaluating the impact of cognitive reappraisal training

on mental resilience in Chinese populations.

Depression Level
Depression level was measured using the Self-Rating Depression Scale (SDS),>® a widely-used tool for evaluating the
severity of depressive symptoms. The SDS consists of 20 items that assess the frequency of depression-related thoughts
and feelings, including mood, sleep, and concentration. Each item is rated on a 4-point Likert scale, where 0 indicates
“some of the time” and 4 indicates “most of the time”. The SDS was selected due to its strong psychometric properties
and its proven effectiveness in detecting depressive symptoms across different populations.

The Chinese version of the scale used in this study was developed by Cheung S.K. (1996),*° demonstrating good
internal consistency (Cronbach’s alpha>0.80) and has been widely validated in both clinical and non-clinical settings,

making it a reliable instrument for measuring depression level in this study.

Emotional State

The Positive and Negative Emotion Scale (PANAS) measured the participants’ emotional state,*' a well-established scale
for measuring both positive and negative emotions. The PANAS consists of 20 adjectives, 10 describing positive
emotions (eg, “enthusiastic”, “interested”) and 10 describing negative emotions (eg, “angry”, “nervous”). Participants
rated the extent to which they experienced each emotion on a 5-point Likert scale, where 1 represents “not at all” and 5
represents “very much”.

The Chinese version of the International Positive and Negative Affect Schedule Short Form (I-PANAS-SF),** was
used to assess positive and negative emotions in this study. The version has been shown to have excellent internal
consistency (Cronbach’s alpha > 0.80) and good nomological validity in a sample of Chinese adolescents in Hong Kong.
Factor structure analysis supported the 9-item, two-factor model, making it suitable for measuring affective states in

Chinese populations.
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Procedure

Before data collection, participants were instructed on the study’s purpose and procedures. The research was conducted
according to the principles of the Declaration of Helsinki, which was adopted by the World Medical Association. The
study was approved by the ethical committee of Zhejiang University of Technology (Approval No.20240105DA1).
Written and oral explanations were provided to the participants, and written informed consent was obtained from all
subjects before the experiments. Data were collected anonymously. As an illustration, one example stimulus presented to
participants was an image depicting a “patient in a hospital bed receiving infusion therapy”. They were instructed to write
down multiple positive interpretations of the situation. Sample answers were then provided (Appendix 1). The first four
reappraisal types were generated from 17 RIT categories.”* The “humor interpretation” type was added for this study, as
evidence suggests that, in addition to serious reappraisal, humorous coping can be an effective reappraisal strategy.”

The training materials included 20 images from the International Affective Picture System selected as cognitive
arousal tools.*> The system contains 64 negative images (injured animals, people carrying weapons, garbage piles,
crashed cars, etc) and 16 neutral images (spoons, chessboards, etc).

As shown in Table 2, each day, each participant was shown four different pictures (three negative, one neutral) for
cognitive reappraisal training, each displayed on a screen for 10 seconds. Participants had 10 minutes to think of as many
cognitive reappraisal strategies as possible and were instructed to type out their coping responses. After this, they were
given sample answers. Binary coding was employed to record the application of each strategy type, with a “1” denoting
its use and a “0” indicating its absence.

The training lasted five consecutive days, a duration consistent with established standards for short-term psycholo-
gical and behavioral interventions and prior empirical studies.””=*® Participants’ cognitive reappraisal, mental resilience,
depression level, and emotional state were assessed before the training, on the second day of training, on the fifth day of
training, and on the 10th day after the training. A self-contrast method was adopted to test for differences before and after
traming.

Statistical Analysis

The data were analyzed using SPSS 27.0. software (IBM Corp., Armonk, NY, USA). Paired sample ¢-tests and Wilcoxon
signed-rank tests were used to identify significant differences between paired groups and whether there were mental
improvements following the training. The raw data of this study are available in the Appendix 2.

Table 2 Summary of the 5-Day Cognitive Reappraisal Training Procedure

Day Training Materials and Stimuli Procedure and Duration Task Components
Focus

Day | Introduction 4 images (3 negative, | Each image shown for 10s; participants | Integrated instruction on all five strategy types: harm-
to cognitive neutral) from the generated reappraisal strategies for reducing/compensating, generating positive aspects, de-
reappraisal International Affective Picture | 10 min and typed their responses emphasizing negative influences, achieving mental balance,

System (IAPS) and humor interpretation

Day 2 Applying 4 new IAPS images Same as Day | Continued integrated practice using all five strategy types to
reappraisal to reinterpret daily scenarios
negative
stimuli

Day 3 Strengthening 4 new IAPS images Same as Day | Emphasis on flexible application and combination of all five
strategy strategies in varied contexts
flexibility

Day 4 Emotion 4 new IAPS images Same as Day | Integrated guidance on selecting and adapting strategies to
regulation in complex or ambiguous emotional stimuli
complex
scenes

Day 5 Consolidation 4 new IAPS images Same as Day |; includes review of Consolidated training on using all five strategies, with
and feedback sample answers and reflection reflection and feedback to reinforce practical application

Notes: Each training session lasted approximately 30—40 minutes, including image presentation (10 min), generation of reappraisal strategies (10 min), feedback and review
(10-20 min). Training materials included 20 images (15 negative, 5 neutral) selected from the International Affective Picture System (IAPS), as cognitive arousal tools.®
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Correlation analysis was used to examine the relationships between cognitive reappraisal and various mental health
indicators, such as resilience, emotional state, and depression. This approach helped assess the effectiveness of the
training and identify the mechanisms through which cognitive reappraisal influences mental well-being.

To examine the potential psychological benefits of different emotion regulation strategies, each participant’s response
was binary-coded for each strategy: “1” indicated that the strategy was applied, and “0” indicated that it was not applied.
This coding enabled classification of participants into two groups for each specific strategy: strategy users and non-users.
Pared-samples T tests were conducted to compare psychological outcome measures—including emotional state, depres-
sive symptoms, and resilience—between the two groups. This approach allowed assessment of the effects of individual
strategies on participants’ psychological outcomes while clearly distinguishing between strategy application and non-
application.

To examine the potential influence of demographic characteristics on training outcomes, participants were grouped by
age, gender, regional distribution, and Depression Severity. Independent-samples t-tests were used when parametric
assumptions were satisfied. For variables with more than two subgroups, including regional distribution and depression
severity, one-way ANOVA was applied. These analyses allowed assessment of whether the effectiveness of cognitive
reappraisal training varied across demographic subgroups while ensuring statistical robustness.

Prior to conducting t-tests, Levene’s test was used to assess homogeneity of variances. In cases where the assumption
of equal variances was not met, Welch-adjusted t-tests or non-parametric alternatives were applied to ensure the
robustness of statistical inference.

Bonferroni correction was applied across all analyses, which is a commonly used correction method in multiple
comparisons.*® Effect sizes were calculated using Cohen’s d for t-tests, r for non-parametric tests and correlation

analyses, and n” for ANOVA, following conventional guidelines for psychological research.

Results
Data Type and Processing

Descriptive statistical analysis was conducted to determine the normality of mental health sub-factors before analyzing
the relationship between pre- and post-training data. The results showed that the mental resilience and depression level
data followed a normal distribution. The changes were analyzed using a paired sample z-test. Cognitive reappraisal and
emotional state data did not follow a normal distribution, and the data changes were analyzed using the Wilcoxon
matched-pairs signed-rank test. Due to the abnormal distribution of cognitive reappraisal data, Spearman correlation
analysis was used to explore the relationship between cognitive reappraisal and other mental reactions.

Changes in Cognitive Reappraisal Ability

Table 3 shows the changes in cognitive reappraisal ability. The Wilcoxon signed-rank tests were used for the analysis of
CR1 and CR2. For CR1, it revealed significant differences between baseline and the second day (P<0.01), the fifth day
(P<0.01), and the tenth day after training (P<0.01). For CR2, significant increases were observed from baseline to

Table 3 Descriptive Statistics of Cognitive Reappraisal (CR), Mental
Resilience (MR), Depression Level (DL), Emotional State (ES) (n=63)

Mean | SD P-values
CRI | Before training (0-CR1) 2.349 1.310
Training day 2 (2-CRI) 2.889 | 0.986 | 0.000%*
Training day 5 (5-CRI) 3.365 1.324 | 0.000%*
10th day after training (+10-CR1) | 3.000 1.283 | 0.000%*

(Continued)

Psychology Research and Behavior Management 2026:19 https: 7



Gao et al

Table 3 (Continued).

Mean | SD P-values
CR2 | Before training (0-CR2) 1.714 1.142
Training day 2 (2-CR2) 2111 0.764 | 0.011*
Training day 5(5-CR2) 2.349 | 0.901 0.000**

10th day after training (+10-CR2) | 2.032 | 0.897 | 0.026*

MR | Before training (0-MR) 12.333 | 0.595
Training day 2 (2-MR) 12.730 | 0.606 | 0.350
Training day 5 (5-MR) 13.540 | 0.654 | 0.042*

10th day after training (+10-MR) 13.286 | 0.635 0.100

DL Before training (0-DL) 25.032 | 0.799
Training day 2 (2-DL) 24.159 | 0.840 | 0.173
Training day 5 (5-DL) 23.810 | 0.804 | 0.064

10th day after training (+10-DL) 24.079 | 0.691 0.075

ES Before training (0-ES) 29.825 | 13.253
Training day 2 (2-ES) 30413 | 11.557 | 0.206
Training day 5 (5-ES) 40.095 | 15.690 | 0.001%**

10th day after training (+10-ES) 29.984 | 12.673 | 0.293

Notes: *P<0.05; **P<0.01.

the second day (P<0.05), the fifth day (P<0.01), and the tenth day (P<0.05). Although the values of CR1 and CR2 on the
tenth day was lower than on the second and fifth days, it remained significantly higher than baseline.

Changes in Mental Resilience

Paired sample #-tests showed changes in mental resilience. After two days of training, the mean mental resilience score
increased from 12.333 to 12.730, and by the fifth day, it rose to 13.540. On the tenth day after training, the mean mental
resilience score decreased compared to the fifth day but remained higher than before training. The improvement in
mental resilience was only significant on the fifth day compared to pre-training scores (P<0.05).

Changes in Depression Level

Paired sample #-tests showed that depression level decreased during training but increased again after training (Table 3);
however, the changes were not significant. The mean depression level dropped from 25.032 before training to 24.159 on
the second day and 23.810 on the fifth day. Ten days after training, the mean increased to 24.079. However, these
changes in depression level were not significant compared to pre-training levels (P>0.05).

Changes in Emotional State

The Wilcoxon signed-rank tests showed changes in emotional state. Higher scores for emotional state score represent
more positive emotions. Table 3 shows that the mean of emotional state increased from the start of the training to
the second day and further increased by the fifth day. On the tenth day after training, the emotional state mean decreased
but remained slightly higher than that before training. The emotional state mean difference was significant only between
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the fifth day and the beginning (P<0.01). Despite emotional state improvements on the second day and the tenth day after
training, they were not significant (P>0.05).

Relationship Between Cognitive Reappraisal and Mental Reactions

Table 4 shows the results of the Spearman correlation analysis. Before training, CR1 and CR2 were positively and
significantly correlated with mental resilience (P<0.05) and significantly negatively correlated with depression level
(P<0.01) but not significantly correlated with emotional state (P>0.05). On the second and fifth training days, cognitive
reappraisal values were not significantly correlated with mental resilience, depression level, or emotional state (P>0.05).
Ten days after training, CR1 and CR2 had a significant positive correlation with mental resilience (P<0.01) and
a significant negative correlation with depression level (P<0.05). No significant correlation was found between cognitive
reappraisal and emotional state (P>0.05).

Mental Well-Being Promotion Effects of Different Strategies
The results of the pared-samples T tests displayed in Table 5 indicate that the reappraisal strategies’ mental well-being
promotion effects measured by CR1 showed significant differences for Strategy 1 (mean increased from 2.476 to 3.143,
P<0.05) and Strategy 4 (mean increased from 1.714 to 2.238, P<0.01). The differences in CR2 were observed across
Strategy 1 (mean increased from 2.105 to 3.105, P<0.05).

Mental resilience were significantly different across Strategy 1, Strategy 2, and Strategy 5. After analyzing the
changes in the means of mental resilience from baseline to the tenth day after training for each reappraisal strategy,
mental resilience was found to be lower when participants utilized Strategy 1 (mean decreased from 13.048 to 11.571)

Table 4 Correlations Between Cognitive Reappraisal (CR) and Mental Resilience (MR), Depression Level (DL), and Emotional State
(ES)

0-MR 0-DL 0-ES 2-MR | 2-DL | 2-ES | 5-MR | 5-DL 5-ES | +10-MR | +10-DL | +10-ES
0-CRI Coeff. | 0.291% | —0.407*%* | —0.177
Sig. 0.021 0.001 0.164
0-CR2 Coeff. | 0.270*% | —0.344** | —0.149
Sig. 0.032 0.006 0.243
2-CRI Coeff. 0.047 | —0.138 | 0.108
Sig. 0.712 0.282 | 0.402
2-CR2 Coeff. —0.195 | 0.086 | 0.076
Sig. 0.125 0.505 | 0.551
5-CRI Coeff. —0.003 | —0.003 | —0.055
Sig. 0.981 0.982 0.666
5-CR2 Coeff. 0.052 | —0.029 | 0.063
Sig. 0.686 0.820 0.624
+10-CR1 | Coeff. 0.789*% | —0.366%* 0.042
Sig. <0.001 0.003 0.741
+10-CR2 | Coeff. 0.648* | —0316* | —0.159
Sig. <0.001 0.012 0.213

Notes: *P<0.05; **P<0.01.
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Table 5 Pre- Vs. Post-Training Comparisons of Cognitive Reappraisal (CR), Mental Resilience (MR), Depression Level
(DL), and Emotional State (ES) Across Reappraisal Strategies

Strategy | Strategy 2 Strategy 3 Strategy 4 Strategy 5

Mean Diff. | Sig. Mean Diff. | Sig. Mean Diff. | Sig. Mean Diff. | Sig. Mean Diff. | Sig.
CRI | +0.667 0.019% | +0.429 0.254 | +0.500 0.061 | +1.000 0.001** | +0.538 0.131
CR2 | +0.524 0.038* | +0.071 0.807 | +0.000 1.000 | +0.474 0.058 +0.154 0.549
MR | —1.476 0.021* | +3.286 0.011* | +1.591 0.213 | +2.263 0.105 +3.462 0.010*
DL | +0.190 0.756 | —0.500 0.602 | —0.818 0.466 | —0.579 0.443 —2.308 0.032%
ES +0.333 0.774 | —1.571 0.405 | +1.182 0.149 | +0.895 0.341 —2.385 0.193

Notes: *P<0.05, **P<0.01. Mean Diff.: calculated as Day 10 — Baseline.

during cognitive reappraisal training (P<0.05). Conversely, mental resilience increased when Strategy 2 (mean increased
from 10.929 to 14.214, P<0.05) and Strategy 5 (mean increased from 10.385 to 13.846) were applied (P<0.05).

The mental well-being promotion effects of the reappraisal strategies, as measured by depression level, showed
significant differences for Strategy 5. After comparing the mean depression level between the present and absent groups
for each reappraisal strategy, depression level was significantly lower when participants utilized Strategy 5 (mean
decreased from 26.692 to 24.384) during cognitive reappraisal training (P<0.05).

No significant differences in emotional state were observed across the various reappraisal strategies.

Mental Well-Being Promotion Effects of Different Demographic Groups

To examine the influence of demographic characteristics on training outcomes, participants were grouped by age, gender,
regional distribution, and depression severity. Changes from baseline to Day 10 in cognitive reappraisal (CR1, CR2),
mental resilience (MR), depression level (DL), and emotional state (ES) were calculated for each subgroup (Table 6).

Independent-samples t-tests revealed significant differences between younger (16-25 years) and older participants
(2642 years) in MR (+2.351 vs. —1.038, P<0.01), and DL (—1.838 vs. +0.308, P<0.05), indicating larger improvements

Table 6 Between-Group Differences in Cognitive Reappraisal (CR), Mental Resilience (MR), Depression Level (DL), and Emotional
State (ES) Across Demographic Groups

Demographic Subgroup N CRI CR2 MR DL ES
Variable (Day 10 — Baseline) (Day 10 — Baseline) (Day 10 — Baseline) (Day 10 — Baseline) (Day 10 — Baseline)
Age (years) 16-25 37 | 0486 0.216 2.351%* —1.838* -0.459
2642 26 | 0.885 0.461 —1.038** 0.308* 1.038
Gender Male 26 | 0462 0.077 0.808 —2.000 -0.577
Female 37 | 0784 0.487 1.054 -0.216 0.676
Region Northern China 19 | 0.263 0.053 0.632 —1.474 0.105
Southern China 25 1.080 0.560 1.440 —-0.720 1.760
Central China 1 0.545 0.091 0.909 —1.182 -3.091
Western China 8 0.375 0.500 0.250 —0.125 -0.250
Depression Severity Minor Depression 17 0.529 0.294 .18 —4.824%F 1.059
Moderate Depression 20 0.400 0.150 —0.050 0.950 —1.600
Major Depression 26 0.923 0.462 1.615 0.115 0.923

Notes: *P<0.05, **P<0.01.
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in mental resilience and and a greater reduction in depression levels among younger participants. No significant age-
related differences were observed in CR1, CR2, or ES (P>0.05).

Comparisons between males and females showed no significant differences for any outcome measure (all P>0.05,
Independent-samples t-tests). Regional comparisons across four areas (Northern, Southern, Central, Western China)
revealed no significant differences in CR1, CR2, MR, DL, or ES (all P>0.05, one-way ANOVA).

Significant differences were observed across depression severity levels for DL (F=14.823, P<0.01), with participants
with minor depression showing the greatest reductions in DL (—4.824). No significant differences were found in CR1,
CR2, MR, or ES across depression severity levels (P>0.05, one-way ANOVA).

Effect Size Calculation and Hypotheses Testing

Overall, the results partially supported the proposed hypotheses.Consistent with H1, paired-sample comparisons showed
that mental resilience increased significantly after cognitive reappraisal training, with a moderate effect size
(Cohen’s d=0.56).In partial support of H2, depression levels showed a non-significant decreasing trend following
training, with an observed effect size (Cohen’s d=0.38) that fell within the predicted small-to-moderate range.
Supporting H3, participants’ positive emotional state improved significantly, with a moderate effect size
(Cohen’s d=0.49).

Analysis of different cognitive reappraisal strategies revealed that Strategy 2 (generating positive aspects) and
Strategy 5 (humor interpretation) produced significant improvements in mental resilience or reductions in depression.
The effect sizes for these strategies were Cohen’s d=0.44 and Cohen’s d=0.52, respectively.

As for H5, age and depression severity significantly moderated the effectiveness of cognitive reappraisal training.
Younger participants (16-25 years) showed larger improvements in mental resilience (Cohen’s d=0.45) and depression
level (Cohen’s d=0.55) compared to older participants (2642 years). Regarding depression severity, participants with
minor depression exhibited the greatest reduction in depression (Cohen’s d=0.62).

Discussion

Effects of Cognitive Reappraisal

This study verified the impact of cognitive reappraisal training on mental health promotion and the relationship between
cognitive reappraisal ability and psychological reactions. After training, mental resilience and emotional state improved
while depression level decreased compared to before training. The changes in these values continued as the training
progressed, indicating continuous mental improvement. These findings contribute to the growing body of research on
cognitive reappraisal and its effects on mental well-being, consistent with recent studies.****

Significant changes in cognitive reappraisal scores during and after the training suggest the effectiveness and
reliability of the training. This finding aligns with Ng and Diener (2013),*® who reported increased trait cognitive
reappraisal after a 10-day program. Moreover, our results highlight the role of cognitive reappraisal as a modifiable trait
that can be enhanced through targeted interventions, with potential for long-term mental health benefits.

The changes in depression level were not statistically significant, likely due in part to the limitations of the SDS tool,
which provides a subjective assessment based on mental conditions over a previous period rather than real-time feedback
on depressive states. Consequently, the tool may lack sufficient sensitivity to detect recent changes. This is an important
consideration, as real-time assessments may offer more precise insights into the effects of cognitive reappraisal on
depressive symptoms, as suggested by recent advancements in real-time affective reporting.*’**® Nevertheless, depression
level evidently declined during training but rose again after training. This trend aligns with the finding that cognitive
reappraisal training boosts well-being, reduces psychological distress, and mitigates negative emotional reactivity in
stressful situations.***7

The findings indicate that while mental resilience remained significantly higher than pre-training levels—suggesting
a lasting cognitive reappraisal effect consistent with Samson et al*>—both resilience and emotional state deteriorated
from the fifth training day to 10 days post-training, accompanied by an increase in depression. This pattern implies that
the benefits of training weaken after the intervention ends, though the only statistically significant changes were observed
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on the fifth day, pointing to an initial increase in effect strength over time. The post-training decline aligns with theories
of psychological flexibility, which posit that sustained practice of adaptive strategies leads to enduring benefits that may
diminish once practice ceases.*””° Consequently, as noted by Goldberg SBi et al,”' ongoing practice or booster sessions
may be necessary to maintain effects. Longer or repeated training periods could enhance and sustain the positive
outcomes, and future studies should explore how extended interventions might mitigate the observed post-training
decline.

The results further indicated that cognitive reappraisal ability (fluency and flexibility) were positively correlated with
mental resilience and negatively correlated with depression level over the long term. This aligns with previous findings
that trait cognitive reappraisal is positively associated with resilience and negatively correlated with depression.”!”-'®
Notably, the correlations varied across different time points during and after training, which may reflect temporal
fluctuations in participants’ engagement with reappraisal strategies, the limited sample size, and inherent variability in
the measurement tools.

The correlations between cognitive reappraisal (CR) indices and psychological outcomes (mood recovery [MR],
depressive levels [DL], and emotional state [ES]) varied across time points, reflecting the dynamic nature of short-term
emotion regulation training. Significant baseline correlations indicate that initial reappraisal tendencies were closely
linked to mental resilience and depression level, consistent with prior findings that higher dispositional reappraisal
predicts better psychological outcomes.’® During the mid-phase of the intervention (Days 2 and 5), these associations
largely disappeared, likely reflecting a transitional period in which participants were still integrating new strategies,
resulting in more variable responses, as observed in early-stage reappraisal training.>® By the follow-up session (+10
days), correlations between CR and MR, as well as CR and DL, re-emerged, suggesting a delayed consolidation effect as
strategies were internalized.>* Additional factors, including small sample size, inter-individual variability, and short-term
measurement fluctuations, may have contributed to intermediate instability.”> These temporal dynamics indicate a non-
linear trajectory of cognitive-emotional adaptation during and after short-term training.>’

Regarding the types of cognitive reappraisal strategies, it was observed that when participants employed Strategy 5
(humor interpretation) during cognitive reappraisal training, depression level was significantly lower and mental
resilience significantly higher. These findings suggest that the “humor interpretation” strategy is more effective in
promoting mental well-being. This is consistent with previous research suggesting that humor-based cognitive reapprai-
sal is effective in reducing negative emotions.*> Humor interpretation, by reframing stressful situations in a lighthearted
way, may be particularly effective in mitigating negative emotional reactivity and promoting positive psychological
outcomes.

Conversely, when participants utilized Strategy 1, mental resilience was significantly lower, indicating that the “harm-
reducing or compensating” strategy may inhibit the promotion of mental-wellbeing, although it corresponds with an
increase in Cognitive Reappraisal scores. One possible explanation is that although Strategy 1 emphasizes mitigating
negative impacts, the mere presence of negative information can serve as a cue, directing individuals’ thoughts toward
negative emotions. In contrast, Strategy 2, which emphasizes “generating positive aspects”, effectively promotes mental
resilience by reinforcing only positive information rather than introducing and countering negative information. This
aligns with theories of cognitive bias, which suggests that when negative information is introduced and subsequently
countered, it may still leave a residual negative impression despite the rebuttal.*

The results of this study must also be understood in the context of the specific demographic characteristics of the
participants. Previous research suggests that individual differences such as age, gender, and baseline mental health status

may influence the effectiveness of cognitive reappraisal training.>®>

Impacts of Demographic Characteristics

In this study, participants ranged from 16 to 42 years old, with a fairly balanced gender distribution. The findings
revealed significant variability in the effectiveness of cognitive reappraisal strategies across different age groups.
Younger participants (ages 16-25) demonstrated more pronounced improvements in mental resilience and psychological
health outcomes compared to older participants (ages 26—42). This suggests that cognitive reappraisal may be more
effective for younger individuals, likely due to their greater cognitive flexibility and neuroplasticity. In contrast, older
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participants showed more gradual changes, with smaller improvements in resilience and depression, despite the overall
positive trend in the sample.

These results are consistent with the hypothesis that younger individuals may adapt more quickly to emotion
regulation strategies such as cognitive reappraisal. This may be because younger adults tend to exhibit more flexible
cognitive processes, allowing them to more easily integrate and apply new emotion regulation techniques. Nolen-

Hoeksema et al®®

similarly found that younger individuals show stronger emotional regulation improvements following
cognitive reappraisal training, possibly due to their more adaptable neural circuitry. In contrast, older adults, who tend to
have more stable, habitual ways of responding to emotional challenges, may require additional time or tailored
interventions to experience similar benefits. This observation aligns with findings from Ochsner et al,® who found
that aging is associated with slower changes in brain activity related to emotion regulation.

Results indicate that baseline depression severity significantly moderated the psychological benefits of cognitive
reappraisal training. Participants with minor depression showed the the greatest reduction in depressive symptoms,
whereas improvements were progressively smaller among those with moderate and major depression. This pattern is
consistent with prior work suggesting that lighter symptom burden is associated with greater cognitive flexibility and
more effective uptake of emotion regulation strategies.’®>’ In contrast, more severe depression is often characterized by
impaired cognitive control and entrenched negative appraisal habits, which may limit the translation of trained skills into
clinical improvements.®

Overall, these findings support stepped or tailored intervention approaches, whereby cognitive reappraisal training
may be most suitable as a low-intensity, preventive strategy for those with mild symptoms, whereas individuals with
more severe depression may require additional therapeutic support to experience comparable emotional benefits.

Limitations
This study has some limitations due to the small sample size and limited training time.

First, the study employed a within-subject pre—post design without the inclusion of a separate control group, which
constrains the ability to establish causal inferences. Although changes were observed across assessment points, it remains
uncertain whether these improvements in cognitive reappraisal, resilience, and emotional state can be attributed solely to
the intervention, as they may also reflect spontaneous recovery, expectancy effects, or time-related factors. To enhance
causal validity and rule out alternative explanations, Future research should strengthen the evidence base by employing
randomized controlled trial (RCT) designs, in which participants are randomly assigned to a cognitive reappraisal
training group and an active or waitlist control group.

Second, this study’s sample was self-selected from digitally active communities, which may introduce selection bias.
Participants’ willingness to discuss mental health online may not reflect the broader population with depression, limiting
the generalizability of the findings, especially to less digitally engaged individuals.

Third, the reliance on self-report measures introduces potential demand characteristics and social desirability bias.
Participants may have been inclined to provide responses consistent with expected outcomes rather than their actual
experiences, which could influence the accuracy of the findings. Incorporating behavioral, physiological, or third-party
assessments in future research would help mitigate these biases and yield more objective evidence.

Fourth, to operationalize participants’ use of cognitive reappraisal strategies, responses were initially coded in
a binary format (“1”=strategy used, “0”=strategy not used). It is acknowledged that this binary coding does not capture
frequency or intensity of strategy use, and future studies may adopt more nuanced coding schemes to assess strategy
strength and combination effects.

Fifth, the study did not provide an in-depth examination of Chinese cultural factors that might have shaped
participants’ emotion regulation patterns and the effectiveness of cognitive reappraisal. Cultural norms regarding
emotional expression, interpersonal harmony, and self-restraint may have influenced how individuals engaged with
and benefited from reappraisal training. Moreover, the exclusive focus on a Chinese sample, combined with constraints
related to online access and financial resources, limited the possibility of cross-cultural comparison. As a result, the
regional cultural context was not sufficiently reviewed, and the generalizability of the findings beyond the Chinese setting
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remains uncertain. Future research should incorporate culturally sensitive frameworks and comparative samples to better
understand how sociocultural factors mediate cognitive-emotional processes across contexts.

Moreover, the relatively brief duration of the intervention may have limited the extent of observed improvements in
certain psychological responses. Extending the training period to several weeks or months (eg, 824 weeks) would allow
participants more time to practice, consolidate, and internalize cognitive reappraisal techniques, facilitating more stable
behavioral and emotional changes. In addition, incorporating structured booster sessions (eg, brief refresher trainings
delivered weekly or monthly after the core intervention) may help reinforce learned strategies and prevent skill decay.
Such designs would allow for clearer causal inference regarding training effects and provide more robust evidence on the
sustainability of cognitive reappraisal interventions. Furthermore, incorporating additional follow-up assessments—such
as at one, three, and six months post-intervention—would enable evaluation of both short-term and long-term effects,
providing clearer evidence regarding the persistence and reinforcement of training benefits.

Conclusion

This study explored the effects of cognitive reappraisal training on mental resilience, depression level, and emotional
state among Chinese individuals with depressive disorders. Results showed that the training promoted psychological
well-being, reduced distress (with cumulative and persistent effects), and cognitive reappraisal ability significantly
predicted mental health; among strategies, “humor interpretation” was most effective, followed by “generating positive
aspects”; younger participants (16-25) and those with minor depression showed the largest gains, while gender and
region showed no significant differences. These findings offer empirical insights for clinicians and mental health
professionals, applicable in clinical, educational, and workplace settings—providing actionable emotional regulation
strategies for depressed individuals and supporting resilience-building in general populations.

Nevertheless, the findings should be interpreted cautiously due to a relatively small, culturally specific Chinese
sample, limiting generalizability to other populations/cultures. Future studies should replicate with larger, more diverse
samples, employ randomized controlled designs to verify causality, and extend training/follow-up durations to clarify
long-term intervention stability. Overall, this study provides evidence-based, culturally grounded insights into cognitive
reappraisal training’s practical value for enhancing emotional regulation and psychological resilience in Chinese
contexts.
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