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Abstract  

Previous work has generally conceptualized emotion regulation as contributing to mental 

health outcomes, and not vice versa. The present study challenges this assumption by using a 

prospective design to investigate the directionality of underlying relationships between 

emotion regulation and mental health in the context of a major population- level stressor. We 

surveyed a large nationally representative sample of adults (18-91 years, N = 704) at three one-

month intervals across the acute lockdown phase of the COVID-19 pandemic in Australia, 

using standardized measures of depression and anxiety symptoms. At each time point, we also 

measured the use of two emotion regulation strategies—cognitive reappraisal and emotiona l 

suppression—previously associated with adaptive and maladaptive mental health outcomes 

respectively. We found cognitive reappraisal was unrelated to mental health symptoms. In 

contrast, greater emotional suppression was robustly associated with higher symptom levels 

for both depression and anxiety. Longitudinal analyses revealed this association reflected bi-

directional relationships. Higher symptoms of depression and anxiety each predicted greater 

subsequent use of emotional suppression, and greater use of emotional suppression predicted 

higher subsequent symptoms. This bi-directionality suggests emotional suppression is both 

symptomatic and predictive of psychological distress. The lack of a relationship for cognit ive 

reappraisal is discussed with respect to the pandemic context and evidence that high stress 

might reduce people’s ability to use this strategy effectively. Given the strong emphasis on 

reappraisal in clinical practice, there is a critical need to understand for whom, what and when 

this strategy is helpful. 

Keywords: reappraisal; suppression; depression; anxiety; coronavirus. 
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 The ability to effectively regulate one’s emotions is core to psychological wellbeing. 

Conversely, problems with emotion regulation are a transdiagnostic feature of 

psychopathological distress observed in many mental disorders, including depression and 

anxiety (Campbell-Sills et al., 2006; Cludius et al., 2020). Emotion regulation is often 

described in terms of helpful and unhelpful strategies, such as cognitive reappraisal and 

emotional suppression respectively. Unfortunately, the overriding focus on how emotion 

regulation contributes to psychological functioning has obscured the possibility that some 

psychopathologies might, in turn, drive emotion regulation strategies. For instance, emotiona l 

suppression, which is generally characterized as causing unhelpful or maladaptive outcomes, 

might be better understood as symptomatic of intense negative affect. It is important to 

understand the underlying nature of the association between different emotion regulat ion 

strategies and psychopathology because interventions that target emotion regulation are 

popular in clinical practice (Barlow et al., 2017; Wang et al., 2020). While targeting factors 

that have a significant causal role can be expected to modify psychopathology, targeting those 

that are simply epiphenomena will not (Cludius et al., 2020). Recent literature has also 

highlighted that no emotion regulation strategy is likely to be universally helpful or harmful 

across all contexts (e.g., Ford et al., 2019; Haines et al., 2016; McRae, 2016; Troy et al., 2013). 

For instance, it is unclear whether cognitive reappraisal is helpful in highly stressful contexts 

(Cavanagh, Fitzgerald & Urry, 2014; Troy & Mauss, 2011; Raio et al., 2013). In the present 

study, the COVID-19 pandemic provided us with a unique opportunity to investigate how 

emotion regulation strategies are associated with mental health during a population-leve l 

stressor.  

Emotion Regulation Strategies: Reappraisal and Suppression  

The present study focuses on two emotion regulation strategies characterized by 

extensive theoretical and empirical work: cognitive reappraisal and emotional suppression 
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(Gross, 2013; Gross & John, 2003; John & Gross, 2004). Reappraisal involves reinterpret ing 

an event or its outcomes to preemptively alter an anticipated emotional response. Suppression 

refers to any attempt to inhibit or hide the expression of emotions once they occur. The focus 

on these two strategies originated from Gross’ process model of emotion regulation (Gross, 

2001; Gross, 2015). A key point of Gross’ theorizing is that people are driven to regulate their 

emotions when there is a mismatch between their desired or goal state and their anticipated or 

actual state (Gross, 2015). Thus, the aim of emotion regulation is to achieve the goal state  

(although it may not always be successful in doing so). 

However, emotion regulation is not always associated with positive outcomes. Broadly 

speaking, the extensive body of empirical work on emotion regulation has associated 

reappraisal with positive psychological outcomes, but suppression with negative ones (Aldao 

et al., 2010; Gross, 2013; Gross & John, 2003; John & Gross, 2004; but cf. Ford et al., 2019; 

Haines et al., 2016; McRae, 2016; Troy et al., 2013; for arguments about strategy-situation fit). 

For instance, meta-analyses that have scrutinized the association between emotion regulat ion 

and psychopathology indicate that reappraisal and suppression are associated with adaptive and 

maladaptive mental health outcomes respectively (Aldao et al., 2010; Hu et al., 2014), 

including specifically for anxiety and depression (Aldao et al., 2010).  

The vast majority of evidence supporting the association between these two emotion 

regulation strategies and their putative outcomes has either not tested the direction of this 

relationship (e.g., cross-sectional correlations; Gross & John, 2003) or only tested the 

relationship in one direction, with emotion regulation as the independent (e.g., experimenta l 

studies; John & Gross, 2004) or predictor variable (e.g., longitudinal work; Aldao & Nolen-

Hoeksema, 2012; Brewer et al., 2016; Cameron & Overall, 2018; Kraaij et al., 2002). Implic it 

in this approach is the assumption that emotion regulation has only a causal role in mental 
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health. The idea that emotion regulation may be an outcome as well as a contributor to mental 

health symptoms has been largely overlooked. 

Why Might Emotion Regulation Strategy Use be an Outcome of Psychological Distress?     

There are strong theoretical and empirical reasons suggesting that emotion regulat ion 

might be an outcome, not just a cause, of psychological distress. First, theorizing suggests 

emotion regulation strategies are actioned when there is a mismatch between how a person 

feels or anticipates feeling and how they want to feel (i.e., the goal state; Gross, 2015). A logica l 

consequence of this argument is that anticipating or experiencing higher levels of unwanted 

emotions, such as intense worry in anxiety, or low mood in depression, should cause people to 

use emotion regulation strategies more frequently.  

Supporting this line of argument, studies of spontaneous emotion regulation indicate 

people attempt to regulate their emotions more in situations where they are likely to be 

experiencing distressing emotions, or if they have a history of psychopathology. For instance, 

emotion regulation strategies are used more when viewing negative compared to positive film 

clips (Gruber et al., 2012; Volokhov & Demaree, 2010) or high compared to low intens ity 

negative images (Milyavsky et al., 2019). Also, individuals in remission from a mood or 

anxiety disorder use reappraisal and suppression more than control participants without a prior 

diagnosis (when viewing negative film clips; Campbell-Sills et al., 2006; Ehring et al., 2010; 

Gruber et al., 2012). Previous longitudinal studies have also demonstrated associations between 

higher levels of mental health symptoms and greater subsequent use of suppression (in 

adolescents; De France et al., 2018; Larsen et al., 2012), although not reappraisal (in 

adolescents and adults; De France et al., 2018; Everaert & Joormann, 2020; Haines et al., 2016).  

Additionally, recent empirical work has revealed large within-individual variation in 

the use of different emotion regulation strategies over short periods of time (Benson et al., 

2019; Gross & John, 2003; Haines et al., 2016; Sheppes et al., 2011). Indeed, these studies 
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suggest the amount of within- individual variation may be greater than that between individua ls.  

For instance, Benson et al. (2019) found almost two-thirds of the variation in how much 

individuals used suppression and cognitive reappraisal across different social situations was 

within-person variation.  In the context of the present study, this high level of variation opens 

up the possibility that emotion regulation could be influenced by psychological functioning. 

All in all, there are compelling reasons to consider that emotion regulation might be an outcome 

of psychological distress. Evidence that emotion regulation is an outcome, not just a cause, of 

psychological functioning would reshape how these processes are conceptualized in clinica l 

practice. 

Present Study 

The present study was conducted during the acute lockdown phase of the COVID-19 

pandemic in Australia. This situation provided a unique opportunity to survey the natural 

operation of emotion regulation in the context of a severe population- level stressor that saw 

significant elevations in mental health problems across the general population (Dawel et al., 

2020; Pierce et al., 2020; Xiong et al., 2020). Our primary research question concerned the 

underlying directionality of established associations between two emotion regulat ion 

strategies—cognitive reappraisal and emotional suppression—and mental health symptoms. 

To investigate this directionality, we used a prospective longitudinal design, measuring 

emotion regulation and symptoms of depression and generalized anxiety three times at monthly 

intervals. In line with previous evidence we predicted that, overall, greater reappraisal and 

suppression would demonstrate univariate associations with lower and higher levels of mental 

health symptoms respectively. However, we reasoned that these associations might be 

confounding symptomatic with causal effects of emotion regulation. Our key prediction was 

that, because people are theoretically motivated to engage in emotion regulation when they 

wish to avoid or get rid of unwanted emotions, experiencing higher levels of mental health 
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symptoms at earlier time points would be associated with greater reappraisal and suppression 

at later time points. 

Method 

Participant recruitment and sample characteristics 

The present study used data from Waves 2, 4 and 6 of The Australian National COVID-

19 Mental Health, Behaviour and Risk Communication Survey (COVID-19 MHBRCS; 

Batterham et al., 2021; Dawel et al., 2020). This longitudinal survey used quota sampling to 

obtain a sample representative of the Australian adult population by age, gender and 

geographical location (by state/territory), from a market panel managed by Qualtrics Research 

Services.  The study was approved by The Australian National University Human Ethics 

Committee (protocol 2020/152).  

The first survey wave was initiated at the end of March 2020 (Wave 1 = 28-31 March), 

with data collected fortnightly thereafter until the end of June 2020 (7 waves). To provide 

context, on 24-25 March 2020 in Australia non-essential businesses were ordered to close,  

Australians were encouraged to work from home, and banned from travelling overseas. Various 

state borders were closed across the period of the survey, and social distancing was widely 

practiced. By the time Wave 2 started on 11 April 2020, Australia was under full nationwide 

lockdown. 

Our main analyses use data from the 704 participants1 who had complete data on the 

emotion regulation, depression and anxiety measures for the three waves in which emotion 

regulation was measured (i.e., Waves 2, 4 and 6). Table 1 reports key demographics for this 

sample. Comparison with equivalent gender and age data from the Australian Bureau of 

                                                 
1 The most complex model tested in this manuscript has 35 parameters. Based on the 20:1 
data point to parameter ratio rule, the available N = 704 in the current study is sufficient for 
stable test results. Also, a previous simulation study shows that CLPM with 3 waves of data 

performs well with N = 500 (Wu, Carroll, & Chen, 2018). Power analyses used to determine 
N for the total Wave 1 sample are described in Dawel et al. (2020). 
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Statistics (2016) indicate we achieved good representation of the Australian population on 

these attributes, with the exception that younger and older adults were slightly under and over 

represented respectively. This pattern reflects greater attrition of younger adults and lower 

attrition of older adults from our Wave 1 sample (see Table 1 of Dawel et al., 2020 for Wave 

1 sample demographics). Note, as in many areas of psychology, a considerable amount of 

previous work on emotion regulation has tested college student samples (e.g., Brewer et al., 

2016; Gross & John, 2003; Milyavsky et al., 2019). In this context, our sample provides 

valuable representative data across the adult lifespan from 18 to 91 years of age. The large size 

and representative nature of our sample also allowed us to test the generalizability of our 

findings across gender and age cohorts.  

Table 1 

Sample Demographics 

  Sample n Sample %  (Pop. %)1 

Gender  

 Male 378 53.7  (49.3) 

 Female 326 46.3  (50.7) 

Age  

 
18-34 

143 20.3  

 

(29.3) 

 35-44 126 17.9  (17.6) 

 45-54 128 18.2  (17.3) 

 55-64 142 20.2  (15.4) 

 65+ 165 23.4  (20.5) 

Ethnicity    

 European/Caucasian 544 77.3  



EMOTION REGULATION AND MENTAL HEALTH  

 

 

9 

 Asian 89 12.6  

 Other/mixed 71 10.1  

Household income (pre-tax)    

 Up to $300/week (around $16,000/year) 46 6.5  

 $300-$575 per week ($30,000/year) 104 14.8  

 $576-$1075 per week ($56,000/year) 170 24.1  

 $1076-$1700 per week ($88,000/year) 132 18.8  

 $1701-$2400 per week ($125,000/year) 86 12.2  

 More than $2400/week ($125,000/year) 129 18.3  

 Prefer not to say 37 5.3  

 
1Population data for gender and age are from the 2016 Australian Census (Australian Bureau 

of Statistics, 2016). Equivalent data for ethnicity and household income were not available.  

Design 

At each wave, participants completed an online questionnaire administered by Qualtrics 

Research Services. Each survey took approximately 15-25 minutes to complete, depending on 

wave content. Here, we describe the three questionnaire measures used in the current analyses. 

The full project protocol and measures for Waves 1-7 can be found here: 

https://psychology.anu.edu.au/research/projects/australian-national-covid-19-mental-health-

behaviour-and-risk-communication-survey.  

Questionnaires 

Emotion Regulation: Emotion Regulation Questionnaire (ERQ; Gross & John, 

2003) adapted to two-week timeframe. We adapted the primary measure used for assessing 

habitual suppression and reappraisal, the Emotion Regulation Questionnaire (ERQ; Gross & 

John, 2003), to the same two-week time window used for our measures of depression and 

anxiety. Participants were asked to indicate “Over the last 2 weeks, to what extent have you 

about:blank
about:blank
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used the following strategies to deal with your emotions…” from 1 Strongly Disagree to 7 

Strongly Agree, for each of ten items adapted from the original ERQ (6 reappraisal items + 4 

suppression items; Gross & John, 2003). We changed the wording of the original ERQ items 

only insofar as was needed to change the timeframe of reference from habitual use to the past 

two weeks. We did not change the statement content, just the temporal tense. For example, 

item 1 of the ERQ was changed from “When I want to feel more positive emotion (such as joy 

or amusement), I change what I’m thinking about.” to “When I wanted to feel more positive 

emotion (such as joy or amusement), I changed what I was thinking about.” (see Supplement 

S1 for all items). Total subscale scores are calculated by summing item scores, with higher 

scores indicative of greater use of reappraisal or suppression emotion regulation strategies.  

Depression: Patient Health Questionnaire (PHQ-9; Spitzer et al., 1999). The PHQ-

9 comprises nine items that ask how often someone has experienced symptoms associated with 

depression (e.g., “little interest or pleasure in doing things”, “feeling down, depressed, or 

hopeless”) over the last two weeks. Response options are: 0 = Not at all, 1 = Several days, 2 = 

More than half the days, 3 = Nearly every day. Total scale scores are calculated by summing 

item scores, with higher scores indicating higher levels of depression. 

Anxiety: Generalized Anxiety Disorder Screener (GAD-7; Spitzer et al., 2006). The 

GAD-7 comprises seven items that ask how often someone has experienced symptoms 

associated with generalized anxiety disorder (e.g., “feeling nervous, anxious, or on edge”, “not 

being able to stop or control worrying”) over the last two weeks. Response options are: 0 = Not 

at all, 1 = Several days, 2 = More than half the days, 3 = Nearly every day. Total scale scores 

are calculated by summing item scores, with higher scores indicating higher levels of anxiety. 
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Results 

Questionnaire Means, Range and Reliability 

Table 2 reports the means, standard deviations, range of scores and internal reliability 

for each questionnaire measure at each wave for our main sample of N = 704 (see Supplement 

S2 for descriptive statistics for all of the data that was useable at each wave, and comparison 

of main sample data with data excluded at each wave). In all cases, the actual range of scores 

was spread across the full potential range. Internal consistency was in the acceptable to good 

range for ERQ-suppression, and excellent for all other scales at every wave (Groth-Marnat, 

2009).  
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Table 2  

Descriptive Statistics for Questionnaire Measures, N = 704 

    Range Cronbach’s α 

Scale Wave M SD Actual Potential Actual1 Prior studies 

ERQ-suppression 

 w2 15.9 4.8 4-28 4-28 .77 .68-.762, .76-.803 

 w4 15.8 4.8 4-28  .81  

 w6 15.8 5.0 4-28  .84  

ERQ-reappraisal 

 w2 26.8 6.9 6-42 6-42 .92 .75-.822, .89-.903 

 w4 26.4 6.8 6-42  .93  

 w6 27.0 6.8 6-42  .93  

PHQ-9 (depression) 

 w2 5.6 6.0 0-27 0-27 .92 .86-.894, .935, .926 

 w4 5.1 5.7 0-27  .92  

 w6 4.6 5.6 0-27  .93  

GAD-7 (anxiety) 

 w2 4.5 5.0 0-21 0-21 .94 .925, .936, .857, .928 

 w4 4.0 4.9 0-21  .94  

 w6 3.6 4.6 0-21  .94  

Notes. 1There are minor differences in the N for Cronbach’s α values because these calculat ions 

did not tolerate any missing items, and some participants had missing data for a single item 

within a given scale. If a single item was missing from a scale with >5 items, then a total score 

was calculated as the average of the remaining item scores multiplied by the total number of 

items. Note, when there are few cases with missing values (as is the situation here), mean 
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imputation is a good method for dealing with missing data (Shrive et al., 2006). 2(Gross & 

John, 2003). 3(Preece et al., 2020). 4(Kroenke et al., 2001). 5(Batterham et al., 2017). 6(van 

Spijker et al., 2014). 7(Hinz et al., 2017). 8(Spitzer et al., 2006).  

Data analysis overview 

 We first examined univariate associations between ERQ-suppression, ERQ-

reappraisal, PHQ-9 (depression) and GAD-7 (anxiety) scores within and across waves. Because 

scores were non-normally distributed for every measure at every wave, we used Spearman’s ρ 

correlations. The non-normality of the ERQ-suppression and ERQ-reappraisal score 

distributions was primarily due to a middle response bias (i.e., some participants responded 

“neutral” to every statement within the suppression and/or reappraisal subscales of the ERQ at 

one or more waves). To check our findings were robust to this response pattern, we reran all of 

our analyses excluding data from participants who showed a middle response bias for both 

ERQ subscales within any given wave (15.9% of the sample showed this pattern in at least one 

wave; 2.3% of the sample showed this pattern at all three waves). Removing the 15.9% of 

participants who showed a middle response bias on both measures within any single wave did 

not change the pattern of findings.  

 Next, we moved on to building cross-lagged panel models (CLPMs) to test the 

directionality of relationships between emotion regulation and mental health symptoms. Each 

model included data from all three waves of interest (2, 4 and 6) for one of our emotion 

regulation measures (ERQ-suppression or ERQ-reappraisal) and one of our mental health 

symptom measures (PHQ-9 for depression or GAD-7 for anxiety). We initially tested the 

relationships between these variables separately for Wave 2 to 4 and Wave 4 to 6, using linear 

regression models. Because the findings from these models were consistent with our final 

CLPMs, the results of regression analyses are reported in Supplement S3. Note, as is typical in 

non-clinical samples, the PHQ-9 and GAD-7 variables had high frequencies at their lowest 
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possible values, resulting in incorrigible positive skew. However, we have previously found 

with this dataset that using compound Poisson-gamma (Tweedie distribution) generalized 

linear models produces results which are consistent with linear models (Dawel et al., 2020), 

suggesting our linear regression models are robust to this skew. In the CLPMs we accounted 

for the non-normality of our variables by using maximum likelihood estimation with robust 

errors and Satorro-Bentler scaled test statistics. Standard CLPM models were constructed 

following Hamaker et al. (2015) and estimated using the lavaan package in R (Rosseel, 2012). 

The model fit was evaluated by comparing each CLPM model with a null model that assumed 

the specified emotion regulation and mental health variables were not associated across waves 

(i.e., the cross-lagged paths were removed), using robust Comparative Fit Index (CFI), 

Standardized Root Mean Square Residual (SRMR), AIC and BIC values. We also tested the 

stationarity of the relationships by comparing the standard CLPM model with a restricted 

model that constrained both the autoregressive and cross-lagged paths to be the same across 

waves. A non-substantial difference in model fit indicates stationarity. Finally, we examine d 

gender differences by testing the moderation effects of gender on each path. 

Univariate associations between emotion regulation strategies and mental health 

 Table 3 reports Spearman’s ρ correlations within each measure across waves, and 

between each measure within and across waves. To interpret the correlations, we used a 

Bonferroni corrected α value of .05/9 = .006 to adjust for the family of nine correlations within 

each pair of variables (e.g., 3 waves of ERQ-suppression x 3 waves of PHQ-9 = 9 correlations). 

As expected, greater suppression was significantly associated with higher levels of both 

depression and anxiety within and across every wave, with ρ ranging from .334 to .448, all ps 

< .001.  

We also repeated these analyses using (1) Pearson’s r (to facilitate comparisons with 

previous data), (2) all of the useable data from each wave (e.g., including data from participants 
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who responded at w2 and w4 but not w6), (3) excluding data from participants who showed a 

middle response bias on both ERQ subscales within any given wave, (4) for males and females 

separately, and (5) for each age cohort separately. Detailed results from these analyses are 

reported in Supplements S4-S8, and invariably show greater suppression was associated with 

higher levels of both depression and anxiety within and across every wave, with ρ ranging from 

.231 to .494, all ps < .01. Overall, these findings for suppression are highly consistent with past 

work associating suppression with maladaptive mental health outcomes. 

However, in stark contrast, reappraisal did not show the expected adaptive relationship 

with mental health symptoms. Examining the correlations both within and across waves, there 

was not one instance in our main analyses (Table 3) where we observed a significant 

association between greater reappraisal and lower levels of depression or anxiety. The only 

correlation between reappraisal and depression or anxiety that was significant in our main 

analyses was in the opposite-to-expected direction: greater reappraisal at w2 was associated 

with higher anxiety at w2, ρ = .109, p = .004. Our Supplementary analyses also found minimal 

evidence of the expected adaptive relationship between reappraisal and depression or anxiety 

symptoms (see Supplement S9 for full evaluation of the evidence).  

 Finally, it is worth noting that each of the ERQ subscales correlated only moderately 

with itself across waves (average inter-wave ρ of .615 for reappraisal and .584 for suppression), 

consistent with our premise that the use of these strategies can change over relatively short 

periods of time. We also found that how much an individual’s score changed on one of the 

ERQ subscales from wave to wave correlated with how much their score changed on the other 

subscale across the same time period: (w2 ERQ-suppression − w4 ERQ-suppression) was 

significantly correlated with (w2 ERQ-reappraisal − w4 ERQ-reappraisal), ρ = .348, p <.001, 

and (w4 ERQ-suppression − w6 ERQ-suppression) was significantly correlated with (w4 ERQ-

reappraisal − w6 ERQ-reappraisal), ρ = .282, p <.001. These results indicate that if someone 
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reported using one strategy more (or less) they also reported using the other strategy more (or 

less) than they had at the previous wave.   

Table 3  

Spearman’s ρ Correlations Between Measures Within and Across Waves, N = 704 

  
ERQ-reappraisal ERQ-suppression PHQ-9 (depression) GAD-7 (anxiety) 

  
w2 w4 w6 w2 w4 w6 w2 w4 w6 w2 w4 

ERQ-reappraisal 

 
w4 .620*** 

          

w6 .594*** .630*** 
         

ERQ-suppression 

 
w2 .216*** .102 .029 

        

w4 .059 .186*** .060 .594*** 
       

w6 .035 .054 .140*** .553*** .605*** 
      

PHQ-9 (depression) 

 
w2 .033 -.024 .023 .367*** .339*** .381*** 

     

w4 .040 -.013 .038 .334*** .388*** .398*** .801*** 
    

w6 .041 -.003 .047 .345*** .398*** .448*** .798*** .838*** 
   

GAD-7 (anxiety) 

 
w2 .109** .040 .069 .354*** .343*** .372*** .856*** .745*** .731*** 

  

w4 .072 .012 .040 .332*** .388*** .364*** .740*** .867*** .759*** .788*** 
 

w6 .079 .009 .071 .326*** .364*** .430*** .741*** .785*** .852*** .772*** .826*** 

Notes. **p < .006. ***p < .001. 

Do depression and anxiety symptom levels predict subsequent use of emotion regulation 

strategies, and vice versa? 

 The core question in this study was whether the use of emotion regulation strategies is 

symptomatic, as well as causal, of depression and/or anxiety. Figure 1 reveals the answer to 

this question is yes for suppression, but no for reappraisal. Additional details of the CLPM 
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results, including 95% confidence intervals and model comparisons, are in Supplements S10-

S11. 

First, Figure 1A shows that higher levels of both depression and anxiety significantly 

predicted greater suppression at subsequent waves. In turn, greater suppression significantly 

predicted higher levels of depression and anxiety at subsequent waves, in three out of four 

instances. Together, these results support a bi-directional relationship between suppression and 

depression/anxiety.  

In contrast, Figure 1B shows the use of reappraisal did not significantly predict 

depression nor anxiety at subsequent waves. Nor did depression or anxiety significantly predict 

the use of reappraisal at subsequent waves. Though surprising in the context of the broader 

literature (Aldao et al., 2010; Hu et al., 2014), the finding of no relationship between reappraisal 

and depression or anxiety is consistent with our univariate and regression results (see 

Supplements S3-8).  

For both suppression and reappraisal, the tests of stationarity indicated that both the 

autoregressive and cross-lagged paths were not significantly different across waves. The AIC 

and BIC values all favored the more parsimonious models where the paths between variables 

were constrained to be the same across waves (Supplement S10).  

Gender differences 

Moderation analyses revealed some significant gender differences in the models 

(Supplement S10). First, anxiety at Wave 2 predicted suppression at Wave 4 more positive ly 

for males than females, β = -.068, SE = .034, CI95 = [-.134, -.002], p = .045. Second, suppression 

at Wave 4 predicted anxiety at Wave 6 more positively for males than females, β = -.046, SE 

= .020, CI95 = [-.086, -.006], p = .023. Third, depression at Wave 2 predicted depression at 

Wave 4 more positively for males than females, suppression model: β = -.076, SE = .032, CI95 

= [-.139, -.013], p = .019; reappraisal model: β = -.068, SE = .029, CI95 = [-.125, -.011], p = 
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.020. Finally, reappraisal at Wave 4 predicted depression at Wave 6 more positively for males 

than females, β = -.041, SE = .021, CI95 = [-.081, -.001], p = .046. 

Figure 1 

Cross-Lagged Panel Models (CLPMs) for depression and anxiety with (A) reappraisal and (B) 

suppression.  

 

Notes. Reappraisal = ERQ-reappraisal. Suppression = ERQ-suppression. Depression = PHQ-

9. Anxiety = GAD-7. Estimates are standardized estimates. Unbroken lines indicate significant 

paths. Dashed lines indicate non-significant paths. *p < .05. **p < .01. ***p < .001. 
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Discussion 

The present study provides compelling evidence that the association between emotiona l 

suppression and mental health symptoms is bi-directional. Our key finding was that higher 

levels of depression or anxiety symptoms predicted greater subsequent use of emotiona l 

suppression. As causal theories of emotion regulation suggest, this relationship was also found 

to be significant in reverse. Importantly, stationarity tests showed these relationships involving 

suppression were stable across waves. In contrast, cognitive reappraisal was not associated with 

symptoms of mental disorders in our sample. This effect was robust; it held in univariate and 

longitudinal analyses, for males and females, and across age cohorts. While this finding 

conflicts with previous meta-analytic findings (Aldao et al., 2010; Hu et al., 2014), it is 

consistent with recent work showing reappraisal is not always associated with reduced mental 

health symptoms (e.g., Cavanagh, Fitzgerald & Urry, 2014; Haines et al., 2016). 

Our hypothesis that emotion regulation strategy use might be symptomatic, not just 

causal, of psychopathological distress was supported for suppression. Higher depression and 

anxiety symptoms both predicted greater use of emotional suppression at later waves. 

However, there also remained a forward contribution of suppression to mental health 

symptoms. Together, these findings indicate that the well-established association between 

higher suppression and poorer mental health reflects a bi-directional relationship. The bi-

directionality of this association may be one reason why effect sizes tend to be quite large in 

studies of suppression and mental health relative to some other emotion regulation strategies, 

including cognitive reappraisal, for which effects are smaller (Aldao et al., 2010). While further 

research is needed to tease apart how much each direction of effect contributes to the overall 

association between suppression and mental health, our results from a nationally representative 

adult sample suggest that both depression and anxiety symptoms predict suppression at least 

as strongly as the reverse. In contrast, previous longitudinal work in adolescents found evidence 
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was strongest for a uni-directional relationship whereby depression predicted subsequent 

suppression but rarely the reverse (De France et al., 2018; Larsen et al., 2012). Thus the 

findings from adolescents suggest that suppression did not have any causal role in depression. 

The reason for the difference between our adult findings and previous adolescent findings is 

unclear, but could be related to age specifically, or the pandemic context in which we conducted 

our study.  

A key question is why mental health symptoms lead to greater suppression. While the 

present study is unable to answer this question directly, we have proposed that the 

psychological distress and intense negative emotions associated with psychopathology—

including anxiety and depression symptoms—are likely to motivate people to regulate their 

emotions, including via suppression. Theoretically, this argument aligns with Milyavsky et 

al.’s (2019) recent application of cognitive energetics theory (Kruglanski et al., 2012) to 

emotion regulation. This theoretical framework contends that emotion regulation is the 

outcome of driving forces (e.g., how important it is to regulate an emotion) in combination 

with restraining forces (e.g., how difficult it is to regulate an emotion). In the present study, the 

psychological distress associated with depression or anxiety symptoms can be conceptualized 

as a driving force for emotion regulation. This driving force may be further increased in people 

with mood disorders because they tend to appraise negative or strong emotions as unacceptable 

(e.g., “I shouldn’t feel this way”) (Campbell-Sills et al., 2006). Supporting this argument, such 

appraisals are associated with increased suppression (Campbell-Sills et al., 2006). Distressed 

individuals may also be motivated to suppress the expression of their emotions by social 

display rules that encourage them to hide negative feelings (Matsumoto et al., 2008). For 

instance, distressed individuals in Western cultures may believe they need to put on a “happy 

face”. It will be important for future research to test these theoretical ideas more directly.  
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Neurobiological evidence also points to the possibility of a bi-directional relationship 

between psychological distress and suppression. Some of the brain regions most consistent ly 

implicated in anxiety and depression symptomatology include the amygdala, the hippocampus, 

the thalamus and striatum (Espinoza Oyarce et al., 2020). These are evolutionarily old 

structures which are strongly connected to frontal cortical regions known to be involved in 

suppression including the anterior cingulate and medial prefrontal cortex (Pan et al., 2018). It 

is therefore expected that the activity of older limbic regions would be modulated by newer 

frontal regions underlying suppression processes. However, it is also well-established that 

limbic activity, and specifically in the amygdala, also modulates frontal activity (Garcia et al., 

1999; McGaugh, 2004), and thus greater psychological distress associated with increased 

limbic activity is likely to modulate suppression processes in frontal regions. In addition, the 

anterior cingulate and medial prefrontal cortex, which underlie suppression (Hermann et al., 

2014), are also involved in the neuropathophysiology of depression (Pandya et al., 2012). It is 

implausible that unidirectional influences would occur between suppression and psychologica l 

distress within the same cortical regions. 

Turning now to cognitive reappraisal, we found no evidence that the use of this strategy 

was associated with depression nor anxiety. Our results are contrary to the usual finding that 

cognitive reappraisal is associated with reduced mental health symptoms (e.g., Aldao et al., 

2010), including when faced with various stressors (e.g., in PTSD, Boden et al., 2012; and 

depression, Troy et al., 2010). However, our results are in line with those of Cavanagh, 

Fitzgerald and Urry (2014), who found no association between ERQ-reappraisal scores and 

mental health symptoms following the 2011 earthquake, tsunami and nuclear crisis in Japan. 

One possibility is that people are not able to successfully use cognitive reappraisal when they 

are acutely stressed. Speaking to this possibility, Raio et al. (2013) found that people who were 

trained to use cognitive reappraisal to regulate their emotions in a fear conditio ning paradigm 
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were less able to do so when acutely stressed (but cf. Shermohammed et al., 2017 for evidence 

that cognitive reappraisal can be effective when moderate stress is induced). A second 

possibility is that reappraisal is an ineffective strategy for responding to the factors that were 

impacting most strongly on mental health symptoms during the lockdown. For instance, major 

factors associated with mental health problems during lockdown in Australia included financ ia l 

distress and disruption to work and social functioning (Batterham et al., 2021; Dawel et al., 

2020). Reappraisal may be an ineffective strategy for managing the acute emotional impacts of 

such large and sudden disruptions, when reframing the situation is difficult or unrealist ic 

(Iglewicz et al., 2020).  

Overall, our results for cognitive reappraisal highlight the importance of recent 

arguments that no emotion regulation strategy is universally helpful or harmful (e.g., Ford et 

al., 2019; Haines et al., 2016; McRae, 2016; Troy et al., 2013). Understanding when and for 

whom reappraisal helps is critical because this strategy is core to many psychological therapies. 

For example, reappraisal is espoused as a key component of psychological interventions for 

emotional disorders (e.g., Barlow et al., 2017), and a brief reappraisal intervention is the focus 

of one of three studies in the Psychological Science Accelerator Rapid Response COVID-19 

Project (https://psysciacc.org/studies/psacr-1-2-3/) (Wang et al., 2020). 

Limitations and Future Directions 

There are several important limitations to consider. Firstly, the results of the present 

study are limited to self-reported general use over two-week periods, with waves spaced at 

monthly intervals. Medium-term data like this is useful, but only part of the picture. It is 

plausible that these associations will have distinct fast and slow dynamics, with the shorter-

term dynamics being more situationally influenced and the longer-term dynamics more 

strongly influenced by psychological traits. Ecological momentary assessment (EMA) methods 

have potential to give more nuanced insight into associations between emotion regulation and 

about:blank
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mental health over shorter time periods, including providing nuanced information about 

strategy-situation fit. In the present study, it is possible that some people applied reappraisal in 

situations where it did help with mental health symptoms, but others did not, or applied 

cognitive reappraisal in ways that were unhelpful.  

A limitation of the ERQ is that it measures the extent to which people use reappraisal 

and suppression, not their ability to use them effectively. Logically, emotion regulat ion 

strategies should only impact mental health symptoms if they are used effectively—and using 

a strategy more does not necessarily equate to using it more effectively (Troy et al., 2010). 

Indeed, Cavanagh et al. (2014) found reappraisal ability but not use was associated with 

reduced mental health symptoms following the 2011 Japan crises. It would be beneficial for 

future studies to routinely measure reappraisal ability as well as use. Self-report measures can 

also be subject to personal biases (Wilhelm & Grossman, 2010), and thus it would be helpful 

to include behavioral measures of emotion regulation such as Cavanagh et al.’s (2014) measure 

of reappraisal ability. 

Implicit to the correlational design of this study, causation cannot be definitive ly 

demonstrated but only inferred. It is also possible that a third variable might explain the 

observed association between suppression and depression or anxiety. For instance, stress , 

which has known associations with all three variables (Aldao et al., 2010; McEwen, eiland, 

Hunger & Miller, 2012; Park et al., 2019), could account for the associations we observed or 

mediate the effect of suppression on depression and anxiety, or vice versa. A key next step will 

be to use experimental methods to causally test whether a bi-directional relationship exists 

between suppression and mental health symptoms. It will also be important to see if the 

findings of the present study generalize to non-crisis times. For instance, to test if a longitud ina l 

bi- or uni-directional relationship between cognitive reappraisal and mental health symptoms 

can be found once the pandemic recedes.  
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A final limitation is that, although we deliberately designed the study to be 

representative of the Australian population, it is possible the survey did not adequately capture 

all groups. For example, the study was conducted online, so people without internet access 

were not able to be included. In addition, an important question for future research is whether 

a bi-directional relationship between suppression and mental health is universally present 

across cultures and ethnicities. Meta-analytic work indicates suppression is not associated with 

poorer mental health in Eastern cultures (Hu et al., 2014), and Asian Americans endorse 

suppression more than European Americans (Gross & John, 2003; Mauss, Butler, Roberts and 

Chu, 2010) yet experience smaller increases in anger expression and experience when 

provoked (Mauss et al., 2010). These East-West differences in findings for suppression may 

reflect Eastern cultural norms that value not openly showing or expressing emotions to protect 

group harmony (Bond, 1993). That is, the drivers and outcomes of suppression may differ in 

Eastern relative to Western cultures. 

Implications for clinical practice  

There is no universal emotion regulation strategy that is useful for all people in all 

situations, particularly during dramatic and life-altering events. Indeed, evidence-based 

psychological treatments, such as cognitive behavior therapy (CBT), aim to equip clients with 

a range of skills so that these can be employed effectively in different situations as relevant to 

a client. For example, in CBT for anxiety and depression, a highly distressed client may be 

encouraged to first use techniques other than cognitive reappraisal, such as breathing or 

grounding exercises (Barlow et al., 2018). Indeed, other data from the present survey indicate 

that many people turned to breathing techniques during lockdown: over 80 percent of 

respondents who had a history of psychological therapy reported using breathing techniques, 

and most found breathing very or somewhat helpful (Gulliver et al., 2021). The key for 

clinicians is to equip clients with a variety of tools for effectively managing emotions and 
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knowledge about when to use different tools. The present study emphasizes that cognit ive 

reappraisal is not always effective for reducing mental health symptoms. The findings are a 

reminder that clinicians should carefully explore with their clients the conditions under which 

they find cognitive reappraisal helpful, including when they are likely to have the necessary 

cognitive resources required for this, and remain cognizant that some clients may not find this 

strategy helpful at all. 

Our results suggest a fundamentally new interpretation of the phenomenon of emotiona l 

suppression: that it is not just a driver but also a symptom of distress. It may be useful to 

monitor emotional suppression in clinical practice, particularly for clients who have difficulty 

reporting their level of distress. However, our finding that the relationship between suppression 

and mental health symptoms is bi-directional reinforces the role of suppression in perpetuating 

mental health symptoms, consistent with traditional causal arguments. These findings suggest 

that the relationship between emotional suppression and mental health is perhaps more 

complex than previously conceptualised. In clinical settings, it is therefore important to explore 

with clients the underlying drivers and functions of emotional suppression rather than 

instructing them to avoid suppressing their emotions. Rather than asking clients to avoid 

suppressing their emotions, we suggest that clinicians explore the underlying beliefs that are 

driving suppression in the first place. For example, beliefs about negative and strong emotions 

being unacceptable are associated with increased suppression (Campbell-Sills et al., 2006). If 

psychological distress is indeed driving suppression, directly helping clients to reduce their felt 

distress (e.g., breathing exercises) is also likely to alleviate suppression.  

Conclusion 

The present study found a bi-directional relationship between higher symptoms of 

depression or anxiety and greater emotional suppression. The nature of this relationship is 

consistent with suppression having a symptomatic as well as causal role in mental health 
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disorders. However, unlike previous research (Aldao et al., 2010), we did not find a relationship 

between cognitive reappraisal and depression or anxiety symptoms. These results challenge the 

accepted wisdom that cognitive reappraisal is universally helpful and bolster recent arguments 

that applying different strategies in the right situations is key (Ford et al., 2019; Haines et al., 

2016; McRae, 2016; Troy et al., 2013). Exactly what the right situations are is a critical question 

for future research. We believe a systematic multi- lab approach that tests the boundary 

conditions of strategy efficacy is needed, with a focus on using representative samples and 

testing replicability across the globe. 
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