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Objective: The purpose of this study was to examine the psychometric properties and posited nine-factor structure of the Chinese version of the Cognitive Emotion Regulation Questionnaire (CERQ-C) in high school students and adolescents with major depressive disorder (MDD), including assessment of measurement invariance of CERQ-C and its subscales across gender, time, and presence of depression.

Methods: Chinese high school students from Hunan Province (N = 1,253) and adolescents with major depressive disorder (MDD) from the Medical Psychological Institute outpatient clinic at The Second Xiangya Hospital (N = 205) were enrolled. We examined the reliability, and model fit of the CERQ-C. Multigroup confirmatory factor analysis (CFA) was used to test measurement invariance of the subscales across gender, time, and presence of depression.

Results: The CERQ-C subscales showed good internal consistency and moderate test-retest reliability in high school students and excellent internal consistency in adolescents with MDD group. The nine-factor model yielded adequate fit indices in different samples. Multigroup CFA confirmed that CERQ-C is strongly equivalent across gender, time, and presence of depression.

Conclusions: The CERQ-C is a valid, reliable, and stable instrument for the evaluation of the cognitive emotion regulation (ER) strategies for different samples, including high school students and adolescents with MDD. The horizontal and longitudinal equivalences are strongly established.
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INTRODUCTION

Emotion regulation (ER) strategies are recognized as being important for overcoming chronic and acute adversity and sustaining one's well-being. Gross (1) defines ER as, “the process by which individuals influence which emotions they have, when they have them, and how they experience these emotions.” Maladaptive ER strategies have been reported to mediate the impact of adverse life events on mental health (2, 3). In a survey study of 206 adolescents focused on ER and aggressive behavior, Silk et al. (4) found that adolescents who reported highly intense and unstable emotions and relatively ineffective ER tended to have heightened levels of depressive symptoms and problematic behavior.

Cognitive ER strategies are seen as an effective way of coping with the processing of emotionally arousing information (5). Garnefski et al. (6) developed the CERQ to measure cognitive ER strategy use. The CERQ contains nine subscales, each of which targets a mood modulating strategy that individuals used after a negative experience: Self-blame, Rumination, Catastrophizing, Blaming others, Acceptance, Positive refocus, Refocus on planning, Positive reappraisal, and Putting into perspective. The first four are considered maladaptive, and have been found to be directly associated with being poorly adjusted, depression and anxiety. The remaining five strategies are considered to be adaptive because they are thought to be protective factors under stress. The use of different cognitive ER strategies has been shown to lead to different emotional experiences and behaviors. For example, Self-blame and Rumination are associated with depression, anxiety, and other psychological disorders (7, 8), and may interfere with one's ability to solve problems (9). Meanwhile, Positive reappraisal and Refocus on planning have been identified as protective factors (10). The CERQ is a widely used psychometric tool and has been translated into many languages and validated in diverse samples, including French (11), Chinese (12), Turkish (13), Persian (14), Spanish (15), and Arabic (17) samples, among others. Notably, adequate reliability and validity have been demonstrated in adolescent samples (11, 16). The Chinese-language CERQ (CERQ-C) has been shown to perform excellently in adults and in specific patient populations (12, 18), but has not yet been validated for Chinese adolescents. The original nine-factor structure of the CERQ has mostly been affirmed across samples (12, 16, 18, 19), however, a five-factor structure was supported in a sample of adults in remission from recurrent depression (20).

Adolescents undergo a rapid transformation in emotion response. They experience frequent, intensely emotional conflict and face more serious emotional difficulties than preadolescent children and adults. CERQ is widely used to assess the adolescents' cognitive ER strategies in researches. In a study in a sample of 248 Spanish adolescents examined the relationships between the use of cognitive emotion regulation strategies, physical-verbal aggression, and depression and found cognitive emotion regulation strategies related to physical-verbal aggression and depressive symptoms (21). In a study of Chinese adolescents, Chen et al. (22) found that the use of more active cognitive coping, both adaptive and maladaptive, was associated with less unprotected sex. Another study surveyed 1,265 Chinese adolescents and found cognitive ER strategies have partial multilevel mediation effects on the link between neuroticism and depressive symptoms (23).

Because stressful events are frequently encountered, an adolescent's ability to cope with them and to regulate their emotions plays an important role in the relationship between stress and psychopathology (24). A stable and excellent cognitive ER strategies instrument is necessary for adolescent to assess their strategies. Theoretically, the CERQ could provide a useful metric with which to elucidate emotionality and cognitive ER strategies use in adolescents, it logically follows that the examination of measurement equivalence across diverse groups is one necessary pre-requisite for CERQ to examine one's cognitive ER strategies in diverse contexts. Measurement invariance involves examining the psychometric properties of a scale across time (longitudinal measurement invariance) and/or across groups (25). Measurement invariance for many language versions of the CERQ has been supported across sociodemographic groups (11–13, 26, 27). But the measurement equivalence, especially the longitudinal equivalence and measurement invariance across the presence of depression, in Chinese adolescents has never explored before. Because it has been supposed that cognitive ER strategies may be related to major depressive disorder (MDD) (28), there is an interest in establishing measurement invariance across the presence and absence of depression. Regarding the use of cognitive ER strategies, some have found that girls tend to use more Self-blame and Catastrophizing than boys (29), while some have found no gender differences [e.g., (30)]. The measurement equivalence across gender is necessary. (31) found that early adolescents use cognitive ER strategies less frequently than late adolescents or adults, and that late adolescents score lower than adults on five subscales of the Cognitive Emotion Regulation Questionnaire (CERQ): Acceptance, Rumination, Refocus on planning, Positive reappraisal, and Putting into perspective. A pile of studies also found that as adolescents grown up, the use of cognitive ER strategies changed (32, 33). Moreover, many studies have utilized the CERQ to conduct follow-up researches and to assess the effect of intervention and treatment (34, 35). The longitudinal comparison of cognitive ER strategies made the establish of measurement equivalence cross time in adolescent population significance and value.

The main objective of the present study is to examine the measurement invariance of the CERQ-C among Chinese adolescents. First, we will examine the reliability and validity of the full scale and of its subscales; the factor structure will be analyzed using confirmatory factor analysis (CFA). Then, we'll evaluate the measurement invariance of the CERQ-C across gender, time, and presence of depression.



METHOD


Participants

This research was approved by the Ethics committee of Second Xiangya Hospital, Central South University. Using posters and advertisements, the high school student sample was recruited from two high schools in Hunan Province. The group-administered paper-pencil measure was taken to collect data from volunteered participants with two well-trained psychological post-graduate researchers' guidance in a quiet room. Structured clinical interview using Kiddie Schedule for Affective Disorders and Schizophrenia was conducted by two psychiatrists with students who scored high on the depressive scales, histories of any mental disorder were not eligible for participation. A clinical sample consisting of adolescent patients diagnosed with MDD were recruited at the outpatient clinic of Second Xiangya Hospital by two psychiatrists. Participants of adolescents with MDD were assessed with Kiddie Schedule for Affective Disorders and Schizophrenia, and findings reflective of any mental disorder besides MDD were exclusionary. The demographic characteristics of the high school student and adolescents with MDD samples are shown in Table 1. Notably, in both samples, the participants ranged from 15 to 18 years old. The male and female groups in the high school student sample were of similar ages, with males having a mean age of 16.28 (±1.038) years and females having a mean age of 16.43 (±0.965) years.


Table 1. Demographic characteristics of participants.
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Procedure

Prior to the initial assessment, letters of informed consent were given to prospective participants and their parents detailing the aims of the study. All participants provided written informed consent before completing the study questionnaires. During the initial assessment, they completed a demographic form and the four psychometric scales (described below). Participants who did not complete all the questionnaires (N = 28) were excluded. To examine test-retest reliability and measurement invariance of the CERQ-C, 1 month following the initial assessment, a CERQ-C retest was administered to a subset of 594 high school participants.



Instruments
 
Cognitive Emotion Regulation Questionnaire (CERQ)

The 36-item CERQ-C was used to evaluate cognitive ER strategies adopted by individuals when they are under pressure or facing negative events. It contains the following nine conceptually distinct subscales, each consisting of four items: Self-blame, Acceptance, Rumination, Positive refocus, Refocus on planning, Positive reappraisal, Putting into perspective, Catastrophizing, and Blaming others. Each item response was measured on a five-point Likert scale ranging from 1 (almost never) to 5 (almost always). Higher scores on a subscale indicated more use of that strategy. The CERQ-C showed good to very good internal consistency for all subscales (12).



Connor-Davidson Resilience Scale (CD-RISC)

The CD-RISC was used to evaluate individuals' resilience when facing adversity (36). The items were graded on a 5-point Likert scale from 0 (not true at all) to 4 (true nearly all the time). Higher scores represented better resilience. The 25-item Chinese community version of CD-RISC showed good reliability (37).



Center for Epidemiologic Studies Depression Scale (CES-D)

Levels of depression were evaluated with the CES-D (38), which measures the frequency of depressive symptoms experienced in the last week. The CES-D contains 20 items, each rated on a 4-point Likert scale from 1 (rarely or never, <1 day/week) to 4 (all the time, 5–7 days/week). Higher scores indicated a higher level of depression. The Chinese version of the CES-D has high reliability (39).



State-Trait Anxiety Inventory (STAI)

The STAI was administered to estimate levels of anxiety. The STAI is a 40-item self-report inventory that contains two 20-item subscales: state anxiety and trait anxiety (40). The state anxiety inventory (SAI) is designed to measure the respondent's characteristic feeling at the moment, while the trait anxiety inventory (TAI) is designed to measure the respondent's permanent and steady characteristic. All items were answered on a four-point Likert scale, with a higher total score indicating greater anxiety. The Chinese version of STAI has been shown to have satisfactory reliability and validity (41).




Statistical Analysis

The survey data were analyzed in SPSS (v. 22.0). First, descriptive analyses were conducted to establish distributions of the data. Then the data were evaluated for reliability. The internal reliability of the scale was examined using Cronbach's α values, Cronbach's α-value >0.60 was considered acceptable (42, 43). The test-retest reliability was assessed by the intraclass correlation coefficient (ICC). ICC values of 0.00–0.20 denote slight reliability, 0.21–0.40 fair, 0.41–0.60 moderate, 0.61–0.80 substantial, and ≥0.81 almost perfect reliability (44). Based on the above classifications, ICC values of >0.60 were considered to demonstrate a high consistency of scale ratings. Considering the strong connection between the cognitive ER strategies and depression mentioned above, the criterion-related validity in each studied group was evaluated by an analysis of correlation between the CERQ subscales and BDI, S-TAI. Then two hierarchical multiple regression analyses (MRAs) were performed with depression as the dependent variable, with controlling for symptoms of anxiety (scores of SAI) (method = enter), nine cognitive emotion regulation strategies were the independent variables. Likewise, two hierarchical MRAs were performed with regard to anxiety (scores of SAI) as dependent variable, with controlling for depression (method = enter), nine cognitive emotion regulation strategies were the independent variables.

The factor structure of the CERQ-C was obtained via confirmatory factor analysis (CFA) to verify whether the nine-factor CERQ was a good fit for Chinese adolescents. CFA was conducted using M-plus 7.4 software (45). In order to allow more sophisticated statistical analyses, we treated the score as interval level data (a scale which Likert-type items possess 5 or more levels could be treated as interval), the analysis employed the maximum likelihood (ML) estimator (46, 47). Because of our relatively large sample size and the low sensitivity of the chi-squared test, we evaluated model fit with the comparative fit index (CFI), Tucker-Lewis index (TLI), and root mean square error of approximation (RMSEA). CFI ≥0.90, TLI ≥0.90, and RMSEA ≤ 0.08 were considered acceptable (48). To ensure that adolescents with MDD and gender group differences in CERQ-C subscale scores were not due to measurement artifacts; multi-group CFAs was used to examine measurement invariance across samples (39, 49).

After identification of the fitting model, four procedures were conducted to assess CERQ-C measurement invariance across presence of depression, the healthy group (non-depressive, high school students) was high school students, the depressive group was adolescents with MDD. First, configural invariance was examined to confirm factor equivalence between groups. Configural invariance means that the number of factors and pattern of loadings is the same for both groups. In the analysis of configural equivalence, the intercepts of the observed variables and residuals, and all parameters, were freely estimated. Second, metric invariance was then assessed to examine the equivalence of factor loading across groups. Metric invariance means that not only are the same items loading on the same factors for both groups, but the actual magnitude of the loadings is the same across groups for each respective Item. In the metric invariance analysis, the factor loadings were constrained to be equivalent for the groups to determine whether items represented the same concepts in both groups. Third, scalar invariance was evaluated with the constraint of item thresholds to equality across groups, equality of item thresholds indicates that the mean levels of the latent constructs are equivalent between groups. Fourth, strict invariance was evaluated to determine whether error variance was equivalent across groups. Each procedure was executed on the condition that the preceding condition was satisfied. Then measurement invariance tests were conducted across gender [samples were from high school students (1,253): group 1 was 629 males, group 2 was 624 females] and time [samples were from high school students, first time was high school students (1,253), second time was 1-month retest for 594 high school students], through the same processes. The measurement invariance tolerance levels were: ΔCFI <0.010, ΔTLI <0.010, and ΔRMSEA <0.015 (50).

After examining measurement invariance, we compared the high school student and adolescents with MDD groups, and we compared the males and female subgroups within the high school student group. P < 0.05 were suggestive of a significant difference. Standardized inter-group differences were established based on effect size (Cohen's d), such that 0.2< Cohen's d <0.5 indicated a small effect, 0.5< Cohen's d < 0.8 indicated a medium effect, and Cohen's d >0.8 indicated a large effect (51). Lastly, we performed Pearson correlations between the CERQ-C subscales and other scales, including the CES-D, STAI, and CD-RISC.




RESULTS


Descriptive Statistics

The characteristics of high school student sample and adolescents with MDD sample are summarized in Table 1. Notably, these two groups differed in measures of anxiety, depression, and resilience.



Reliability

The full CERQ-C and all CERQ-C subscales were found to have adequate internal consistency relative to an acceptability threshold of Cronbach's α = 0.7. The Cronbach's α (range, 0.777–0.900), mean inter-item correlation (range, 0.469–0.681), and 1-month test-retest reliability (ICC) (range, 0.507–0.717) values of the high school student group are reported in Table 2. Among the subscales, the Refocus on planning subscale had the highest Cronbach's α as well as the highest test-retest reliability statistics. Meanwhile, the Self-blame and Positive refocus subscales had the lowest Cronbach's α and test-retest reliability statistics, respectively. The ICC for the CERQ-C total scale was 0.677, which showed an acceptable test-retest reliability. The adolescents with MDD group obtained excellent Cronbach's α (range, 0.848–0.911), mean inter-item correlation (range, 0.585–0.720), Rumination had the highest Cronbach's α value.


Table 2. Reliability of the CERQ-C total scale and subscales.
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Convergent Validity

The Pearson correlations showed that the highest Pearson correlations between CERQ subscales, and symptoms of depression and anxiety were catastrophizing in both groups (Table 3). In adolescents with MDD group, the correlations between Self-blame, Rumination, and depression were also meaningful. In both healthy group and depressive group, resilience (CD-RISC scores) had an acceptable positively bivariate Pearson correlations with Positive refocus, and Positive reappraisal CERQ-C subscores, which are all considered adaptive coping strategies, while in high school student sample, resilience had highest negatively the highest bivariate Pearson correlations with Catastrophizing which represent maladaptive coping strategies (Table 3).


Table 3. CERQ-C subscale score correlations with the depression, anxiety, and resilience.
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Table 4 presents the results of the final steps of the two hierarchical MRAs with regard to depression and anxiety with controlling for anxiety or depression. The first column shows the MRA for depression in healthy sample. Significant direct positive effects were found for catastrophizing, self-blame, rumination, and blaming others. Significant direct inverse effects were found for refocus on planning. The second column of Table 4 shows the MRA for anxiety in healthy sample, significant direct positive effects were showed for Catastrophizing, Positive reappraisal, and self-blame. Significant, inverse effects were found for acceptance and Refocus on planning. The third column shows the MRA for depression in adolescents with MDD with controlling for anxiety. The same significant direct positive effects were found for catastrophizing, rumination, blaming others, and acceptance. After controlling for depression, significant but low direct affect was found for Rumination, significant inverse effect was found for Refocus on planning.


Table 4. MRA on symptoms of depression and anxiety for high school students and adolescents with MDD.
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CFA

Indices obtained from structural equation modeling conducted to verify the nine-factor structure of the CERQ-C with Chinese respondents revealed that the modified nine-factor model generally fit the data of high school student group quite well, while the goodness of fit for the depression group was adequate to acceptable. Applying the nine-factor model to gender subgroups of high school student sample yielded acceptable model fits. The datasets from the initial test and the retest were each found to have an acceptable model fit. The index values obtained for each of the aforementioned groups or test times are reported in Table 5 with associated statistical values. These results indicate that the modified nine-factor model could serve as an initial model for subsequent measurement invariance tests.


Table 5. CFA of CERQ-C by group.
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Measurement Invariance

Multiple-group CFA was used to examine measurement invariance of the CERQ-C across high school student and adolescents with MDD groups. Configural invariance was used to examine structural equivalence and whether the form or pattern of latent variables differed between the high school students and adolescents with MDD. All fit indices for configural equivalence were acceptable (Table 6) and thus configural equivalence was established. Then the configural model was adopted as a baseline model for subsequent analyses. Regarding metric equivalence, the factor loads of the high school student and adolescents with MDD groups were equal and other variables are estimated freely. All fit indices for metric equivalence were acceptable (Table 6), thereby establishing metric equivalence such that the model could be used as a baseline model for subsequent analyses. In scalar equivalence testing, conducted on the basis of the previous model with the intercept of the two groups set to be equal, all fit indices obtained were acceptable (Table 6), thereby establishing scalar equivalence. The fit index values obtained (Table 6) for strict equivalence were sufficient to establish strict invariance.


Table 6. Measurement invariance of the CERQ-C across presence of depression.

[image: Table 6]

Index values obtained for configural invariance testing across gender groups (Table 7) confirmed structural equivalence of the CERQ-C across gender groups, thereby establishing configural equivalence. Using this model as the baseline, we assessed subsequent models. The successive fit indices obtained (Table 7) indicated that the metric, scalar, and strict invariance models were satisfactory, thus supporting the hypothesis that the CERQ-C has measurement invariance across gender. Finally, fit index values obtained for configural invariance testing across the test and 1-month retest time points, including indices for configural, metric, scalar, and strict invariance models (Table 8) also confirmed longitudinal measurement invariance.


Table 7. Measurement invariance of the CERQ-C across gender.
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Table 8. Measurement invariance of the CERQ-C across time.
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Comparisons of CERQ-C Scores Across Groups

Mean CERQ-C scale and subscale scores for compared groups are reported in Table 9 with their associated statistical values, including Cohen's d effect sizes. We found that, compared to high school students, the adolescents with MDD group tended to use the maladaptive ER strategies of Self-blame, Rumination, and Catastrophizing significantly more frequently, while tending to use the adaptive strategy of Refocus on planning less frequently. With respect to gender, girls had significantly higher Acceptance, Positive reappraisal, and Refocus on planning scores than boys, while boys had a significantly higher Catastrophizing score than girls.


Table 9. CERQ-C subscale mean score differences by presence of depression and gender.
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DISCUSSION

The purpose of this study was to provide information on the psychometric properties of the CERQ-C, which is a popular instrument for the evaluation of adolescents' use of cognitive ER strategies. Adequate reliability of the CERQ-C and its subscales was observed in high school student sample and we found better reliability in adolescents with MDD sample, with internal consistencies similar to those found for other versions of the CERQ [e.g., (6, 12)]. Our data affirmed that the CERQ-C can be considered to have adequate reliability in both high school students and adolescents with MDD groups.

The main precondition for the utility of a scale across groups is invariance of its factor structure (52). Here, our CFA supported the original nine-factor model for the CERQ-C in Chinese high school students and adolescents with MDD, consistent with previous studies carried out in other samples and other countries, including France (11), Spain (27), and a young adult sample in China (12). Therefore, the accumulated empirical evidence indicates that the nine-factor structure is retained across cultural contexts.

Recently, when McKinnon et al. (20) administrated the CERQ to 476 patients with MDD who were in remission, they found poor goodness of fit for a nine-factor structure but their analysis supported a five-factor structure instead. These latter findings raised an alert regarding the need to evaluate measurement equivalence of the CERQ between high school student and adolescents with MDD. The results of the present such examination support the configural, metric, and scalar invariance of the CERQ-C across the presence or absence of depression in Chinese adolescents, and thus indicate that group differences can be presumed to reflect true differences of latent variables. In our evaluations of measurement invariance of the CERQ-C across gender subgroups of our high school student sample and across time points, we obtained data supporting the instrument's configural, metric, scalar, and strict invariance across gender subgroups and over time. Thus, the present data indicate that meanings of CERQ-C concepts are maintained regardless of the presence of depression and are maintained across genders and over time.

But the results of our comparative analyses between high school student and adolescents with MDD groups are consistent with previous studies indicating that depressive adolescents are prone to using more maladaptive strategies than psychologically healthy people (53, 54). This finding supports the use of cognitive ER strategy training as an intervention for MDD.

Gender differences in the use of specific cognitive ER strategies have been reported, though the precise differences have been inconsistent. In our study, we found that female adolescents use Acceptance, Positive reappraisal, and Refocus on planning more often than male adolescents. In a previous study, Garnefski et al. (29) reported data suggesting that males use the strategy of Catastrophizing more than females, but the effect sizes of the differences were small. It is possible that gender differences in coping mechanisms used could reflect gender-specific cultural influences on ER strategies. Large inter-individual differences in ER strategies have been reported and attributed to different life experiences, events, and stressors (55). Thus, further exploration of measurement invariance of the CERQ across cultures is warranted.

Resilience plays an important role in adaption because it allows people to deal with stress. In the present analysis of the relationship between cognitive ER strategies and resilience among healthy high school students and adolescents with MDD, we all found that resilience correlated positively with a number of adaptive ER strategies (Acceptance, Positive refocus, Positive reappraisal, and Refocus on planning), consistent with previous studies [e.g., (56)]. Meanwhile, we found that resilience was inversely related to the maladaptive ER strategies of Catastrophizing and Blaming others. This pattern of findings suggests that teaching positive cognitive ER strategies, such as Positive reappraisal, to adolescents could buttress their resilience, enabling them to more readily extract positive meaning from adversity.

Coping strategies are closely associated with mental and psychological disorders. The risk and vulnerability of adolescents to stress and mental health problems increase with the application of maladaptive strategies (57). Indeed, our analyses showed that, as expected, cognitive strategies of Self-blame, rumination, and Catastrophizing would be the most important correlates of depression, while more use of Refocus on planning was associated with lower levels of anxiety and depression, consistent with findings in a prior sample of adolescents (58). Interestingly, we found positive reappraisal showed unique and specific positive relations to anxiety in healthy sample, differed from the previous studies (59, 61), further research may necessary to explore this strategy. The present study also found, for depression, significant direct positive effect for acceptance in adolescents with MDD, however, it is consistent with the previous studies in clinical samples (59, 60). Maybe for adolescents with MDD, Acceptance has identified as a passive form of resignation to negative experiences (62), so accepting poor outcomes might damage adolescents' self-efficacy, demoralized. Surely, whatever the directions of influence may be, it was clearly shown that certain cognitive ER strategies (especially maladaptive strategies) are related with depression and anxiety, and the result might suggest that “Refocus on planning” could be protective for adolescents, however, more researches was required to explored the role of cognitive ER strategies in the development of individual depressive and anxiety symptoms.

The limitations of this study should be considered when interpreting the results. First, because the present sample consisted of adolescents from only two high schools in Hunan Province and may not represent the general Chinese adolescent population. In the future, measurement equivalence of the CERQ-C should be reexamined in a nationally representative adolescent sample. Secondly, given that there were 205 participants in MDD group, especially only including 57 boys, and we didn't collect enough data in the retest neither. The sample size was too small to explore the gender equivalence and longitudinal equivalence of MDD group (63), if sample sizes are too small, indices used for model comparison in invariance testing are not always sensitive enough and inflate the Type I error rates (64). More MDD data could be collected to confirm the MI for CERQ in the future. Lastly, we did not follow-up to examine the developmental trend of cognitive ER strategies of healthy and depressive adolescents, which may be critical for directing the implementation of psychological interventions for depressed adolescents. There remains an urgent need for long-term tracking of coping efficacy in adolescents.



CONCLUSION

In conclusion, the CERQ-C was demonstrated to be a valid and reliable instrument for the evaluation of cognitive ER strategies in Chinese adolescents. Measurement equivalence was established across presence of depression, gender, and time. These findings support the use of this revised instrument with the Chinese adolescent population, including adolescents with MDD.
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