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Abstract 

The current research tests the links between emotion regulation and psychological and 

physical health during the COVID-19 pandemic. In Study 1, parents (N = 365) who had 

reported on their psychological and physical health prior to the pandemic completed the same 

health assessments along with their use of emotion regulation strategies when confined in the 

home with their school-aged children during a nationwide lockdown. In Study 2, individuals 

(N = 1,607) from a nationally representative panel study completed similar measures of 

psychological and physical health and use of emotion regulation strategies 1-year prior to the 

lockdown and then again during the lockdown. Accounting for pre-pandemic psychological 

health, greater rumination and emotional suppression were independently associated with 

poorer psychological health (greater depressive symptoms and psychological distress, lower 

emotional and personal well-being), even when controlling for the emotional challenges of 

the pandemic (emotion control difficulties, perceived support; Studies 1 and 2) and a range of 

demographic covariates (Study 2). Greater rumination was also associated with greater 

fatigue in both studies, but greater rumination and emotional suppression were only 

independently associated with poorer perceptions of physical health in Study 2. The results 

for cognitive reappraisal were mixed; positive associations with personal well-being and 

general health only emerged in Study 2. The results provide evidence that key models in 

affective science help explain differences in psychological and physical health within the 

throes of a real-world demanding context, and thus offer targets to help facilitate health and 

resilience during the pandemic (and other crises). 
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Emotion Regulation and Psychological and Physical Health during a 

Nationwide COVID-19 Lockdown 

The COVID-19 pandemic poses considerable challenges that may undermine health 

and well-being. Mandatory lockdowns to contain the spread of the virus require people to 

isolate in their homes and manage work, childcare, economic loss and the stress of the 

pandemic with little support and physical contact with others outside their household. As the 

pandemic emerged, experts forecasted a rise in mental health issues (Holmes et al., 2020) and 

many people reported heightened levels of stress, anxiety, and depression (e.g., Joiner & 

Twenge, 2020) and demonstrated declines in well-being (Zacher & Rudolph, 2020) in the 

initial months of the pandemic (also see Aknin et al., in press). Yet, based on typical 

trajectories of health following loss and disasters, resilience experts have argued that most 

people will likely sustain health and well-being (Chen & Bonanno, 2020), which fit with 

some studies finding only small average drops in health and well-being during a nationwide 

COVID-19 lockdown (Sibley et al., 2020) and relative resilience in well-being and life 

satisfaction after the early months of the pandemic (Aknin et al., in press).  

Examinations of average levels of well-being fail to identify who may experience 

poorer psychological and physical health versus who may remain relatively resilient. Given 

the cumulative challenges of the pandemic, identifying the factors that may risk versus 

protect psychological and physical health is of utmost importance (Zacher & Rudolph, 2020). 

One central factor that should influence the degree to which the challenges of the pandemic 

negatively affect health and well-being is emotion regulation, which involves the conscious 

or unconscious efforts to influence the experience, expression, duration, and magnitude of 

emotions (Gross, 1998). In particular, theories of emotion regulation highlight that, rather 

than simply encountering emotional challenges, the ways people regulate emotions during 

challenging situations should influence psychological and physical health (Gross, 2015; 

Gross & Muñoz, 1995). The current research tests the links between the enactment of 
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different emotion regulation strategies during the COVID-19 pandemic and relative levels of 

psychological and physical health.  

We focused on three key emotion regulation strategies that have been reliably 

associated with health outcomes, and that theoretical and empirical work indicates disrupts 

psychological and social processes that should be important in sustaining health and well-

being during the pandemic. Rumination, involving fixating on the sources and experience of 

distress, has been shown to be critical to the development and maintenance of depression 

(Nolen-Hoeksema, 1991). Emotional suppression, involving inhibiting the expression and/or 

experience of emotions, tends to prolong negative emotions, interfere with problem solving, 

and impede social connections, which should increase the risk of poorer psychological and 

physical health (Gross & Muñoz, 1995). By contrast, cognitive reappraisal, involving 

changing the way one thinks about the situation (Gross, 1998), is theorized to reduce distress, 

foster optimism for the future, and help buffer emotionally challenging situations (see 

Marroquín et al., 2017; Quoidbach et al., 2010).  

To test whether the use of rumination, emotional suppression and cognitive 

reappraisal during the pandemic was associated with relative levels of psychological and 

physical health, we drew upon two samples of participants who completed assessments of 

psychological and physical health prior to the COVID-19 pandemic. Participants in both 

Study 1 (N = 365) and Study 2 (N = 1,607) completed the same health assessments along 

with assessments of emotion regulation during a mandatory nationwide COVID-19 

lockdown. These repeated assessments allowed us to test whether emotion regulation during 

this acute challenging context was associated with relative levels of psychological and 

physical health accounting for health prior to the pandemic. 

Emotion Regulation and Psychological and Physical Health 

In this section, we summarize a body of work providing evidence that rumination, 

emotional suppression, and cognitive reappraisal are associated with psychological and 
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physical health. We also review evidence of how these emotion regulation strategies disrupt 

personal and interpersonal processes that are likely to be important in sustaining 

psychological and physical health in the emotionally challenging context of the pandemic.  

Rumination. Greater trait rumination is associated with greater negative affect (Aldao 

et al., 2010), greater depressive symptoms and poorer mental health (Fritz, 1999), and is 

generally associated with poorer physical health, such as increased and prolonged cortisol 

reactivity (Zoccola et al., 2008), poorer cardiovascular recovery from stress (Radstaak et al., 

2011), and lower self-reported health (Thomsen et al., 2004).  

Theories of rumination point to various mechanisms for these poor health outcomes. 

Rumination involves repetitive thinking about sadness and the circumstances related to one’s 

sadness, which is likely to intensify and prolong negative emotions, and maintain depressed 

mood (Conway, 2000; Nolen-Hoeksema, 1991). People who report greater rumination also 

are more self-focused and perceive the self and others more negatively within social 

interactions (Mellings & Alden, 2000; Takano et al., 2011). Greater fixation on negative 

thoughts and emotions also depletes cognitive resources and so likely reduces the degree to 

which people can problem solve (McNally, 1995). Indeed, rumination is associated with 

difficulties with problem solving (Clore & Gasper, 2000; Watkins & Brown, 2002), reduced 

motivation (Lyubomirsky et al., 1999), less instrumental behaviors (Nolen-Hoeksema, 1998), 

and increased reckless and unhealthy behaviors (e.g., alcohol abuse; Nolen-Hoeksema, 2004). 

Taken together, this prior theoretical and empirical work indicate that greater 

rumination during the COVID-19 pandemic and lockdowns may exacerbate negative affect, 

negatively tinge views of social interactions, interfere with problem solving and motivation, 

and interfere with people’s ability to engage in activities that promote health (e.g., exercise, 

meditation). Thus, greater use of rumination when experiencing the challenges of the 

COVID-19 pandemic, such as a mandatory nationwide lockdown, is likely to be associated 

with poorer psychological and physical health (accounting for pre-pandemic health).  
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Emotional suppression. Laboratory experiments, daily sampling paradigms, 

behavioral observation and longitudinal designs provide consistent evidence that emotional 

suppression poses a risk to psychological and physical health. Greater use of emotional 

suppression is concurrently associated with higher negative affect and lower positive affect 

(Brans et al., 2013; Impett et al., 2012; Low et al., 2017) and predicts longitudinal increases 

in anxiety and depressive symptoms (Cameron & Overall, 2018; Gross & John, 2003; 

Kashdan et al., 2008; Wenzlaff & Luxton, 2003). Greater use of emotional suppression 

increases physiological threat responses (Gross & Levenson, 1993, 1997; Peters et al., 2014; 

Peters & Jamieson, 2016), and is linked to higher levels of inflammation (Appleton et al., 

2013), greater risk of cardiovascular disease (Graves et al., 1994) and faster progression of 

disease (Tamagawa et al., 2013). Similar avoidance-oriented coping strategies, such as 

attempts to avoid stressor-related thoughts, also are associated with more negative outcomes, 

such as increased PTSD symptoms and psychological distress (Glass et al., 2009; Kamo et 

al., 2011).   

A variety of mechanisms for why emotional suppression risks poorer health and well-

being have been identified. Attempts to inhibit or suppress negative emotions tend to 

exacerbate negative emotions and increase the accessibility of negative thoughts (Dalgleish et 

al., 2009; Kelly & Kahn, 1994). Emotional suppression also requires substantial effort, 

reducing cognitive and regulatory resources that could otherwise be directed towards problem 

solving (Goldberg & Grandey, 2007; Richards & Gross, 1999, 2000). These reductions in 

resources are likely one reason why emotional suppression interferes with people’s ability to 

overcome challenges in their daily lives, such as resolving relationship conflicts or sustaining 

motivation to persevere with personal goals (Low et al., 2017, 2019; Thomson et al., 2018). 

Finally, suppressing emotions tends to reduce social connectedness (English & John, 2013; 

Srivastava et al., 2009), which is critical for sustaining health and well-being.  
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In sum, a range of prior theoretical and empirical work indicate that people who enact 

emotional suppression within emotionally relevant contexts are susceptible to prolonged 

negativity, poorer problem solving, and reduced social connectedness. Given the importance 

of managing negative emotions, sustaining social connections, and problem solving in the 

challenging context of the pandemic, the use of emotional suppression during COVID-19 

lockdowns is likely to be associated with relatively poorer psychological and physical health 

(accounting for pre-pandemic psychological and physical health).   

Cognitive reappraisal. The detrimental effects typically associated with rumination 

and emotional suppression are why these are often referred to as “maladaptive” emotion 

regulation strategies. Cognitive reappraisal, in contrast, is generally thought to be an 

“adaptive” strategy, which is supported by research showing cognitive reappraisal is 

associated with more positive health and well-being outcomes. Greater use of cognitive 

reappraisal is associated with lower negative affect, greater well-being, and lower depressive 

symptoms (Cludius et al., 2020; Gross & John, 2003; Hopp et al., 2011; Mauss et al., 2005). 

Moreover, unlike rumination and emotional suppression, prior research indicates that 

cognitive reappraisal does not increase sympathetic activation of the cardiovascular system 

(Mauss et al., 2007), is associated with lower levels of inflammation (Appleton et al., 2013) 

and greater levels of heart rate variability, which is an indicator of adaptive emotion 

regulation (Denson et al., 2011). Similar types of approach-oriented coping strategies, such as 

positive reframing or seeking social support, are also associated with greater subjective well-

being and post-traumatic growth (Kishore et al., 2008; Mesidor & Sly, 2016).  

 There are several reasons why cognitive reappraisal is likely to be more beneficial for 

health and well-being. According to Gross’ (1998) process model of emotion regulation, 

cognitive reappraisal is typically enacted at the start of the emotion generation process and 

should therefore be more effective at reducing the subjective experience and physiological 

signs of negative emotions. Experimentally induced cognitive reappraisal produces less 
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emotional reactivity to stressors (Richards & Gross, 2000), and does not undermine cognitive 

and regulatory resources as emotional suppression does (Butler et al., 2003; Richards & 

Gross, 2000). By reducing the intensity and duration of negative emotions, and leaving 

cognitive and regulatory resources intact, people should be more effective at dealing with and 

solving emergent challenges (e.g., Low et al., 2019) and sustaining psychological health 

(Smith et al., 2021). Thus, compared to rumination and emotional suppression, people who 

use cognitive reappraisal during the pandemic should be less likely to experience poorer 

psychological and physical health (accounting for pre-pandemic health).   

Current Research and Contributions  

An array of expert commentary and rapid research have warned the challenges of the 

COVID-19 pandemic may risk health and well-being, but the potential health outcomes of the 

current crisis will not be uniform. In the current research, we apply affective science to 

examine a key factor—emotion regulation—that should play an important role in relative 

levels of psychological and physical health while faced with the challenges of COVID-19 

lockdowns. Rumination and emotional suppression are theorized (with empirical support) to 

disrupt a range of personal and interpersonal processes in emotionally challenging situations 

that should be critical to successfully traversing the pandemic and lockdowns, including 

exacerbating distress, interfering with problem solving, creating more negative evaluations or 

distance within social interactions, and undermining motivation. Cognitive reappraisal, by 

contrast, may have the opposite and more beneficial effects by facilitating equanimity and 

promoting problem solving. Thus, testing the links between emotion regulation and 

psychological and physical health in the midst of an unprecedented challenge puts to the test 

whether key models in affective science provide insight into health risk versus resilience 

when emotion regulation processes should really matter. 

We conducted this ‘real-world’ test in two studies that examined emotion regulation 

during an acute context that was likely challenging for most people—a 5-week mandatory 
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nationwide lockdown in which people were confined to their home. This Level 4 lockdown in 

New Zealand (NZ) was one of the strictest legally enforced lockdowns in the world.1 During 

the 5-week lockdown (March 26 to April 27, 2020), people were legally required to stay 

within their immediate household ‘bubbles’ at all times with no physical contact with anyone 

outside their home. The only exceptions allowed one person to leave the house to gather 

essential resources (e.g., groceries, medicine) or exercise outside within local neighborhoods 

as long as strict physical distancing from others outside the immediate household was 

maintained. In both studies, we assessed people’s enactment of emotion regulation strategies 

during the lockdown to capture the degree to which participants enacted these strategies in 

the midst of a novel, emotionally relevant, and challenging situation.   

In addition to offering the first examination of rumination, emotional suppression and 

cognitive appraisal in the throes of the COVID-19 pandemic (to date), by leveraging ongoing 

longitudinal studies, both studies also extended the majority of examinations of the effects of 

the pandemic on psychological and physical health. Despite an eruption of pandemic-related 

research, most studies (to date) present cross-sectional examinations that do not account for 

psychological and physical health preceding the pandemic. By drawing on samples that had 

completed health assessments prior to the pandemic, and then assessing emotion regulation 

and health during the lockdown, we tested whether emotion regulation in the midst of a 

current, acute challenge was associated with relative residual changes in psychological and 

physical health. By accounting for psychological and physical health prior to the pandemic, 

the design in both Study 1 (N = 365) and Study 2 (N = 1607) provides a strong test of 

whether emotion regulation enacted during the COVID-19 lockdown was associated with the 

relative risk versus resilience of psychological and physical health during the pandemic. 

  If models of emotion regulation are relevant to explaining health and well-being 

within acute challenging contexts, then participants who enact greater rumination and 

emotional suppression to regulate negative emotions during the lockdown should be more 
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likely to experience poorer psychological and physical health. By contrast, participants who 

enact greater cognitive reappraisal should be less likely to experience poorer psychological 

and physical health. To provide further evidence for the unique effect of each emotion 

regulation strategy and ensure that the results were not simply the result of the emotional 

challenges of the pandemic, we controlled for the shared associations across each emotion 

regulation strategy (and thus the general need to enact emotion regulation). Furthermore, in 

both studies we ran a range of additional analyses controlling for difficulties in controlling 

emotions (and thus the general challenge of regulating emotions), stress across life domains 

(and thus the overall difficulty of the current context), and perceived support (and thus the 

degree to which the challenge of the pandemic was eased by support from others).    

Study 1 

In Study 1, adults who were part of an ongoing longitudinal study were invited to take 

part in an online survey assessing their experiences during the nationwide lockdown. Prior to 

the pandemic, participants had completed assessments of their psychological health 

(depressive symptoms, emotional well-being) and physical health (energy [low fatigue], 

general health). During the mandatory lockdown, participants completed repeat assessments 

of their psychological and physical health and reported on their use of rumination, emotional 

suppression, and cognitive reappraisal during the lockdown. By leveraging a pre-pandemic 

study, this design allowed us to examine whether the use of different emotion regulation 

strategies during the lockdown were associated with residual changes in psychological and 

physical health (i.e., controlling for pre-pandemic psychological and physical health). 

Method 

Participants 

Sample size was determined by the pool of participants (N = 468) who had already 

participated in an ongoing study. Participation in the study prior to the COVID-19 pandemic 

involved families (two parents and one child) completing online questionnaires and attending 
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a laboratory session. Parents who continued to live together and reside in NZ were emailed an 

invitation to complete a questionnaire during the 5-week nationwide Level 4 lockdown. The 

questionnaire was sent two weeks into the lockdown and open for completion until the end of 

the lockdown (between April 8 and 27, 2020). Participants received $NZ25 for completing 

the lockdown questionnaire. Of the 468 parents who were contacted, 78% agreed to 

participate providing a sample of 365 individuals (201 females, 163 males, 1 gender diverse), 

of which 314 were drawn from the same family (N = 157 dyads, 51 individuals whose 

partners did not complete the lockdown questionnaire). Participants who completed versus 

did not complete the lockdown assessment did not differ in pre-lockdown measures of 

psychological or physical health (ts < 1.57, ps > .12; see Online Supplemental Material 

[OSM]). Power sensitivity analyses accounting for the dependence in the data (Ackerman et 

al., 2016) indicate high power (.98) to detect small (r = .20) associations between emotion 

regulation during the lockdown and psychological and physical health. 

Parents were on average 37.06 years old (SD = 4.85), involved in long-term marital 

relationships (M = 11.85 years, SD = 4.54; 86% married, 14% cohabiting but not married) 

with an average of two children (M = 2.26, SD = 0.87). Participants identified as Māori 

(5.8%), Pacific Nations (5.5%), Indian (4.9%), Asian (10.7%), non-NZ European (12.6%), 

NZ European/Pākehā (55.9%) and Other (4.1%). Participants covered a range of income 

brackets as they entered the pandemic prior to lockdown [per annum NZD; 35.1% < 40,000, 

11.5% 41-60,000, 17.5% 61-80,000, 16.2% 81-100,000, 19.7% > 100,000]. Around a third 

lost work (N = 112; 31%) and/or income (N = 122; 34%) due to COVID-19, which is evident 

in change in income groups during the lockdown [19.4% < 40,000, 15.7% 41-60,000, 24.1% 

61-80,000, 24.1% 81-100,000, 25.9% > 100,000]. See OSM for further sample information. 

Procedure and Materials 

The study was approved by the [removed for review] ethics committee. Informed 

consent was obtained. Prior to the lockdown, all families had completed an initial assessment 
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phase, and 78 of the families who completed the lockdown questionnaire had completed a 

second assessment phase. At both prior assessment phases, parents completed an online 

questionnaire assessing their psychological and physical health, which were used as baseline 

measures to examine residual change in psychological and physical health during lockdown. 

For the current project, we drew on the most recent assessment of health completed, which 

was on average 207 days (SD = 128; range 25–658) before the lockdown assessment. 

Accounting for days between the pre-pandemic and lockdown assessments did not alter the 

results (see OSM). The same measures of psychological and physical health were included in 

the lockdown questionnaire along with additional measures assessing emotion regulation 

strategies, emotion control difficulties, stress across life domains, and perceived support 

during the lockdown. Completion of the questionnaire occurred on average 20 days (SD = 4; 

range = 14-33) into the lockdown. Measures and primary data to replicate the analyses are 

available here: https://osf.io/e5ftj/?view_only=eeccf5b10c1d486782ef0c278443e4d0 

Psychological and Physical Health Prior to and During Lockdown 

Depressive symptoms. Prior to the pandemic, participants completed the 20-item 

Centre of Epidemiological Studies Depression Scale (CES-D; Radloff, 1977), which assesses 

the frequency of depressive symptoms experienced during the past week (e.g., “I felt 

depressed”; “I felt that everything I did was an effort”; 0 = Rarely or none of the time (less 

than one day) to 3 = Most or all of the time (5-7 days)). To reduce burden of participation 

during the lockdown, we used a shorter 10-item version of the CES-D, which has shown 

satisfactory test-retest correlations and good predictive accuracy (Andresen et al., 1994). 

Participants rated each item according to how they felt and behaved during the lockdown 

(e.g., “I felt depressed”; 0 = Rarely or none of the time (less than one day per week) to 3 = 

Most or all of the time (5-7 days per week)). We generated equivalent measures of depressive 

symptoms prior to and during the lockdown by summing the items included in the 10-item 
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CES-D prior to (α = .86) and during (α = .83) lockdown. Higher scores out of 30 indicate the 

presence of more depressive symptoms. 

At each assessment phase, participants also completed the RAND-36 Item Health 

Survey 1.0 (Ware et al., 1980), which assesses both psychological and physical health. We 

focused on the global measures of health from the RAND-36 survey that along with 

depressive symptoms provided two broad indicators of psychological (depressive symptoms, 

emotional well-being) and physical health (energy, general health; see OSM for analyses on 

more specific indices that illustrated similar patterns as reported below). In the pre-lockdown 

assessments, participants rated each item according to their experiences over the past four 

weeks. In the lockdown assessments, participants rated each item according to their 

experiences during the lockdown. Using the scoring outlined by RAND (n.d.), all the items 

were recoded to 0-100 scales and then averaged so that higher scores (out of 100) reflect 

better psychological and physical health. 

Emotional well-being. Participants rated five items according to how often (1 = None 

of the time, 5 = All of the time) they experienced indices of emotional well-being (e.g., “felt 

calm and peaceful” (reversed-coded; Pre-Lockdown α = .85, Lockdown α = .84).  

 Energy (Low Fatigue). Participants rated four items according to how often (1 = None 

of the time, 5 = All of the time) they experienced energy/fatigue (e.g., “felt full of life”, “felt 

worn out” (reversed-coded; Pre-Lockdown α = .83, Lockdown α = .81). 

General Health. Physical health was assessed using five items such as “In general, 

would you say your health is… (1 = Poor, 5 = Excellent), and “I seem to get sick a little 

easier than most people (reversed-coded; 1 = Definitely false, 5 = Definitely true; Pre-

Lockdown α = .79, Lockdown α = .78).  

Emotion Regulation During Lockdown  

 Participants were asked to think about how they thought, felt, and behaved during the 

lockdown, and rated a series of items used in prior research to assess rumination, emotional 



 14 

suppression, and cognitive appraisal during specific emotionally relevant contexts. Items 

were averaged to index each emotion regulation strategy, with higher scores indicating 

greater enactment of rumination, emotional suppression, or cognitive reappraisal. 

Rumination. Participants rated four items: “I kept thinking about how sad or angry I 

was feeling”, “I kept thinking “Why am I feeling or reacting this way?””, “I kept thinking 

about all of the problems we had”, “I kept thinking about the same things over and over” (1 = 

Not at all, 7 = Very much; α = .86). These items were derived from prior theory and research 

on the components of ruminative response style associated with depressed mood, including 

an excessive tendency to focus on potential causes, meaning, and consequences of depressed 

mood (Gratz & Roemer, 2004; Nolen-Hoeksema, 1987, 1991), and have been used in prior 

research to assess rumination during challenging social interactions (Low et al., 2019).  

Emotional suppression. Participants rated three items: “I tried to control or suppress 

my negative emotions”, I tried to hide my negative thoughts and feelings”, “I kept my 

negative emotions to myself” (1 = Not at all, 7 = Very much; α = .79). These items were 

derived from the Emotion Regulation Questionnaire (ERQ; Gross & John, 2003) and have 

been used in many prior studies to assess emotional suppression during social interactions 

and daily life (e.g., Cameron & Overall, 2018; Low et al., 2017, 2019; Peters et al., 2019).   

Cognitive reappraisal. Two items adapted from the ERQ (Gross & John, 2003) 

assessed cognitive reappraisal: “I tried to change the way I was thinking to feel better about 

the situation”, “I tried to think in a way that helped me stay calm” (1 = Not at all, 7 = Very 

much; α = .76). These items have been used in prior research to assess cognitive reappraisal 

during social interactions and weekly life (Low et al., 2017, 2019).  

Alternative Explanation Measures Assessed During Lockdown 

 We gathered additional measures to rule out the possibility that any effects of emotion 

regulation strategies were due to the challenges of the pandemic, including general 
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difficulties with controlling emotions, levels of life stress, and perceived support. The items 

for each measure were averaged.  

Emotion control difficulties. Participants rated three items derived from the 

Difficulties with Emotion Regulation Scale (DERS; Gratz & Roemer, 2004): “I felt like my 

emotions were out of control”, “I had difficulty managing my emotions”, “I felt like I 

couldn’t control my behavior” (1 = Not at all, 7 = Very much; α = .89).  

Stress. Participants rated 12 items to assess how stressful an array of central life 

domains were during the lockdown (see Neff & Broady, 2011), such as “parenthood”, “living 

conditions”, “your health” (1 = Not at all stressful, 7 = Extremely stressful; α = .86).  

Perceived support. Participants rated seven items assessing how much support they 

perceived from their partner during the lockdown, such as how often their partner had “given 

you support”, “offered you encouragement” (1 = Never, 5 = Always; α = .92).  

Results 

Table 1 presents descriptive statistics. Pre-lockdown and lockdown assessments of 

emotional well-being, energy/fatigue and general health are not directly comparable because 

the pre-lockdown assessments asked participants to reflect on their health across the prior 

four weeks, whereas the lockdown assessments were worded specific to the lockdown period. 

However, both pre-lockdown and lockdown assessments of depressive symptoms asked 

participants to rate the presence of symptoms according to frequency per week. Average 

levels of depressive symptoms increased from pre-lockdown (M = 6.34, SD = 4.52) to 

lockdown (M = 7.62, SD = 5.10; t(364) = -4.25, p < .001), and calculating the reliable change 

index (Jacobson & Truax, 1991) revealed that 47 out of 365 participants (13%) demonstrated 

a clinically significant within-person change in depressive symptoms. Nonetheless, regardless 

of absolute levels across variables and time points, our analyses controlling for pre-lockdown 

levels of psychological and physical health provide evidence that any significant effects of 
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emotion regulation strategies on psychological and physical health during lockdown reflect 

relative residual changes from general pre-lockdown health.  

Table 2 presents correlations across all measures. The positive correlations between 

the three emotion regulation strategies are similar to other investigations assessing emotion 

regulation within specific contexts (e.g., use during specific days, weeks, or emotionally 

relevant situations) indicating that, when people experience emotional or stressful situations, 

they typically employ a range of strategies to regulate emotions (Brockman et al., 2016; Ford 

et al., 2019; Low et al., 2017, 2019). As detailed in the OSM, confirmatory factor analyses 

supported the distinction between the three emotion regulation measures, and variance 

inflation factor (VIF) and tolerance statistics indicate that multicollinearity was not an issue 

in models in which all emotion regulation strategies (and other control variables, such as 

emotion control difficulties) were modelled simultaneously. Not surprisingly, depressive 

symptoms and emotional well-being were highly correlated, and these indicators were also 

strongly associated with energy (low fatigue; see Table 2). We analyze each measure 

separately given the pre-lockdown distinctions across assessments, the scoring system 

associated with the RAND-36 Health Survey, and to ensure readers are able to interpret the 

effects in line with how the scales are typically used in the wider literature.  

Primary Analyses: Emotion Regulation and Psychological and Physical Health 

All three emotion regulation strategies were significantly associated with 

psychological and physical health outcomes in the expected directions (see Table 2). Our 

primary analyses examine whether each emotion regulation strategy was associated with 

residual changes in psychological and physical health by controlling for baseline (pre-

lockdown) assessments of psychological and physical health. Given 314 participants were 

drawn from the same family, we followed the guidelines by Kenny et al. (2006) using the 

MIXED procedure in SPSS 27 to run dyadic regression models that accounted for the dyadic 

dependencies in the data (see OSM for annotated syntax and further information).  
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We first ran separate analyses to assess the associations between each emotion 

regulation strategy and each health outcome by regressing each measure of 

psychological/physical health during lockdown on the (1) pre-lockdown assessment of 

psychological/physical health so that any significant effects represented the degree to which 

emotion regulation during the lockdown was associated with relative residual changes in 

psychological/physical health, and (2) each emotion regulation strategy (in separate models). 

As shown in the top of Table 3, and as expected, greater rumination and emotional 

suppression were associated with greater depressive symptoms, and lower emotional well-

being, energy and general health, accounting for pre-pandemic levels of health.  

Cognitive reappraisal—a proposed adaptive emotion regulation strategy—also was 

associated with poorer health, likely because of the positive correlations across strategies (see 

Table 2) indicating that the more people needed to regulate emotions during a challenging 

situation the more they enacted a range of emotion regulation strategies (also see Kivity et al., 

2016; Low et al., 2017). Accordingly, following prior research (e.g., Low et al., 2019) to 

examine the unique effects of emotion regulation strategies accounting for these shared 

associations and the general need to regulate emotions, we ran models including the three 

emotion regulation strategies as simultaneous predictors to calculate the unique associations 

between rumination, emotional suppression, and cognitive reappraisal, with each health 

outcome. As shown in the bottom of Table 3, greater rumination was uniquely associated 

with greater depressive symptom, poorer emotional well-being and lower energy (greater 

fatigue), and greater emotional suppression was uniquely associated with greater depressive 

symptoms and poorer emotional well-being. By contrast, greater cognitive reappraisal only 

was independently associated with lower energy (greater fatigue), perhaps because of the 

energy required to engage in cognitive reappraisal.  
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Additional Analyses: Ruling out Alternative Explanations 

All three emotion regulation strategies were associated with greater difficulties in 

controlling emotions and experiencing more stress (see Table 2), which provide additional 

evidence that individuals facing greater challenges use a range of strategies to try to regulate 

their negative emotions. To provide further evidence that the results were not explained by 

the emotional challenges of the pandemic, we present additional analyses modelling the 

effects of each emotion regulation strategy simultaneously (as shown by the models in the 

bottom of Table 3) controlling for (in separate analyses) (1) emotion control difficulties (an 

indicator that people were having difficulty coping with their emotions), (2) stress (an index 

of the challenging nature of the lockdown), and (3) perceived support (assessing how much 

the challenge of the lockdown was potentially eased by partners).  

Given that none of the emotion regulation strategies were uniquely associated with 

perceptions of general health in the primary analyses (see bottom of Table 3), we ran these 

additional analyses only examining the effects on depressive symptom, emotional well-being 

and energy (low fatigue). As shown in Table 4, rumination continued to be significantly 

associated with greater depressive symptoms, poorer emotional well-being and energy 

controlling for the shared associations across emotion regulation strategies and the significant 

effects of emotion control difficulties, stress and perceived support. Emotional suppression 

also continued to be significantly associated with greater depressive symptoms and poorer 

emotional well-being across these control analyses. Finally, however, the unexpected link 

between cognitive reappraisal and lower energy (greater fatigue) was reduced when 

controlling for stress suggesting that this link may be the result of enacting cognitive 

reappraisal to deal with more stressful situations.  

Study 1 Discussion 

Study 1 provided initial evidence that different emotion regulation strategies during a 

COVID-19 lockdown were associated with residual changes in psychological health and 
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energy, but not general perceptions of physical health. Accounting for pre-pandemic 

psychological health, greater rumination and emotional suppression were associated with 

greater depressive symptoms and lower emotional well-being, and these effects were robust 

when controlling for the need to enact emotion regulation (shared associations across emotion 

regulation strategies) and when controlling for the emotional challenges of the pandemic as 

indexed by emotion control difficulties, stress, or perceived support. Greater rumination was 

also robustly associated with lower energy (greater fatigue) during the lockdown, but the 

effects of cognitive reappraisal on lower energy (greater fatigue) appeared to be explained by 

greater stress across life domains.  

Study 2 

In Study 2, we drew on a larger study from a nationally representative panel study—

the New Zealand Attitudes and Values Study (NZAVS)—that included similar measures as 

Study 1, including psychological and physical health before the pandemic and during the 

nationwide lockdown as well as items assessing rumination, emotional suppression, and 

cognitive reappraisal. Our aim was to replicate the effects of Study 1 in a larger, broader 

sample that allowed us to account for various demographic factors, increasing 

generalizability. In addition, because participants in the NZAVS are sampled at the same time 

each year, the time between pre-pandemic and lockdown assessments was more uniform than 

Study 1, which varied because participants entered the initial pre-pandemic study at different 

time points. As in Study 1, our primary analyses examined whether the emotion regulation 

strategies reported at the time of lockdown were associated with relative levels of 

psychological and physical health accounting for psychological and physical health the 

previous year. Like Study 1, we also tested the degree to which the links between emotion 

regulation and psychological and physical health were independent of emotion control 

difficulties and perceived support. Additionally, in Study 2 we also had pre-pandemic 

measures of emotion regulation, which we examined to test the theorized importance of 
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emotion regulation during challenging situations (i.e., at the time of the lockdown) for 

psychological and physical health rather than the associations simply arising from stability in 

emotion regulation and health across time points.  

Method 

Participants 

The NZAVS is an ongoing 20-year national longitudinal panel study of social 

attitudes, personality, and health outcomes that began in 2009. Over the first decade of the 

NZAVS, samples were drawn from random electoral roll samples, stratified electoral roll 

samples, and opt-ins through word-of-mouth (see Sibley, 2020 for a detailed description of 

the sampling procedure for the NZAVS). The eleventh wave of the study commenced in 

October 2019 and continued during the nationwide Level 4 lockdown. The sample analyzed 

in the current study involve participants who completed the survey during the nationwide 

Level 4 lockdown (25 March - 27 April 2020) as well as around the same time period the 

prior year in the tenth wave of the study. Sibley et al. (2020) reported the mean-level 

differences in pre-pandemic and lockdown psychological and physical health for participants 

who completed the survey in the first 18 days of the Level 4 lockdown (Ns = 918-940 across 

analyses). We extend this initial examination in the current study by analyzing all data 

gathered across the entire Level 4 lockdown period (matching the focus in Study 1) and 

examine the associations between emotion regulation and residual changes in psychological 

and physical health. The sample of participants with pre-pandemic and lockdown measures 

for the analyses included 1,607 individuals (Ns = 1,595-1607 across primary analyses due to 

missing data on some health outcomes). See Table 5 for demographics.  

Procedure and Materials 

The NZAVS is reviewed every three years by the University of Auckland Human 

Participants Ethics Committee (approval number 014889 for the waves analyzed here). At 

both pre-pandemic and lockdown assessments, the NZAVS survey included measures of 
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psychological health (psychological distress, personal well-being), physical health (fatigue 

[low energy], general health), emotion regulation (rumination, emotional suppression, 

cognitive reappraisal) and two of the control variables used in Study 1 (emotion control 

difficulties, perceived support). Details about all measures are available here. The data used 

in the research cannot be publicly shared as the data are part of a large ongoing longitudinal 

study with stringent privacy rules. The syntax and Mplus output are available here: 

https://osf.io/e5ftj/?view_only=eeccf5b10c1d486782ef0c278443e4d0.  

Psychological and Physical Health 

The measures are labelled and scored as they were intended for use in the NZAVS, 

which means some labels are not equivalent with Study 1 despite assessing similar constructs 

(e.g., psychological distress vs. depressive symptoms), some measures are scored differently 

despite assessing the same measure (e.g., fatigue [low energy] vs energy [low fatigue]), and 

some measures are broader (personal well-being across domains vs. emotional well-being). 

These distinctions also mean that the associations across health measures were not as strong 

in Study 2 compared to Study 1 (see Table 7), and thus the tests in Study 2 may provide a 

stronger test of the breadth of effects of emotion regulation during lockdown.  

Psychological distress. The NZAVS includes the Kessler-6, a short-form scale of 

psychological distress (Kessler et al., 2010) that includes 6 items that overlap with the CES-D 

items used to assess depressive symptoms in Study 1: “During the last 30 days, how often 

did.... you feel hopeless?”; “you feel so depressed that nothing could cheer you up?”; “you 

feel that everything was an effort?”; “you feel worthless?”; “you feel restless or fidgety?”; 

“you feel nervous?” (0 = None of the time, 4 = All of the time; Pre-Lockdown α = .85, 

Lockdown α = .86).  

Personal Well-being. The NZAVS assessment of well-being represents a more global 

measure than the emotional well-being assessed in Study 1. Participants rated how satisfied 

they were with their “standard of living,” “health,” “future security,” and “personal 
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relationships” (0 = completely dissatisfied, 10 = completely satisfied; Cummins et al., 2003; 

Pre-Lockdown α = .73, Lockdown α = .73) 

Fatigue (Low Energy). The NZAVS includes one item assessing fatigue: “During the 

last 30 days, how often did.... you feel exhausted?” (0 = None of the time, 4 = All of the time).  

General Health. The NZAVS uses the short-form general physical health scale from 

the SF-36 used in Study 1, including three items: “In general, would you say your health is… 

(1 = Poor, 5 = Excellent), and “I seem to get sick a little easier than most people”, “I expect 

my health to get worse” (reversed-coded; 1 = Definitely false, 5 = Definitely true; Pre-

Lockdown α = .58, Lockdown α = .62).  

Emotion Regulation 

Rumination was assessed with a single item adapted from Nolen-Hoeksema and 

Morrow (1993): “During the last 30 days, how often did.... you have negative thoughts that 

repeated over and over?” (0 = None of the time, 4 = All of the time).  

Emotional suppression and cognitive reappraisal were each assessed with single 

items similar to those used in Study 1: “When I feel negative emotions, I suppress or hide my 

emotions” and “When I feel negative emotions, I change the way I think to help me stay 

calm” (1 = strongly disagree, 7 = strongly agree). Unlike the assessment of rumination or the 

measures in Study 1, these items did not specifically assess emotion regulation within the 

lockdown period. We expected that current experiences would be salient and so that 

participants’ ratings completed during the lockdown period would capture variation in 

emotion regulation during the lockdown (in addition to potentially incorporating more 

general tendencies). This assumption is supported by the associations across pre-pandemic 

and lockdown assessments of emotional suppression (r = .49) and cognitive reappraisal (r = 

.41; see Table 7), which indicate use of these strategies were not extremely stable across time. 
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Alternative Explanation Measures 

Emotion control difficulties were assessed with a single item similar to the items used 

in Study 1: “When I feel negative emotions, my emotions feel out of control” (1 = strongly 

disagree, 7 = strongly agree). 

Perceived support was assessed with three items adapted from Cutrona and Russell 

(1987): “There are people I can depend on to help me if I really need it”, “There is no one I 

can turn to for guidance in times of stress” (reverse-coded), and “I know there are people I 

can turn to when I need help” (1 = very inaccurate, 7 = very accurate; Pre-Lockdown α = 

.80, Lockdown α = .82). 

Demographic Covariates 

Gender was assessed using an open-ended item and coded according to the NZAVS 

gender coding scheme (0 = women, 1 = men; Fraser et al., 2019). Participants self-reported 

date of birth was used to calculate their age. Ethnicity was assessed with the standard 

Statistics New Zealand (2020) question which allows for multiple ethnic identities. Analyses 

included codes for the minority groups “Māori” (0 = no, 1 = yes), Pasifika (0 = no, 1 = yes), 

and Asian (0 = no, 1 = yes) with the reference group representing the NZ Pākehā /European 

majority. We used two indicators of socio-economic status, the New Zealand Socio-

Economic Index (Fahy et al., 2017) and the New Zealand Deprivation Index (Atkinson et al., 

2014). Participants’ highest level of education was asked with an open-ended question and 

then coded according to levels of education recognized by the New Zealand Qualifications 

Authority (2012), leaving a 0 (low) to 10 (high scale). Binary (yes/no) variables were created 

from open-ended or multi-response items to indicate whether participants were: employed, in 

a serious relationship, a parent, lived in an urban area, and were born in New Zealand or not. 

See Table 5.  
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Results 

Table 6 presents descriptive statistics. In general, average levels of psychological and 

physical health and emotion regulation did not differ across pre-lockdown to lockdown 

assessments, with the exception that people reported lower fatigue (also see Sibley et al., 

2020) and greater cognitive reappraisal. Calculating the reliable change index (Jacobson & 

Truax, 1991) as in Study 1 revealed that 129 out of 1,595 participants (8%) demonstrated a 

clinically significant change in psychological distress from pre-lockdown to lockdown. In the 

context of this relative resilience on average, our analyses tested whether the use of different 

emotion regulation strategies during the lockdown were associated with relative levels of 

psychological and physical health accounting for pre-pandemic levels of health.  

Primary Analyses: Emotion Regulation and Psychological and Physical Health 

As shown in Table 7, emotion regulation strategies were associated with 

psychological and physical health prior to the lockdown (above the diagonal) and during the 

lockdown (below the diagonal). To assess whether the use of each emotion regulation 

strategy during the lockdown was associated with psychological and physical health 

accounting for psychological and physical health prior to the pandemic, our primary analyses 

mimicked that of Study 1 with two exceptions. First, as evident in Table 7, the associations 

between the three emotion regulation strategies were not as strong as in Study 1, probably 

because the assessments in Study 2 were not worded to assess emotion regulation within the 

specific context of the lockdown. Given these distinctions and combined with the larger 

sample and established links in Study 1, our initial models regressed psychological and 

physical health during lockdown on all three emotion regulation strategies simultaneously to 

calculate the unique associations between rumination, emotional suppression, and cognitive 

reappraisal with psychological and physical health during lockdown (controlling for pre-

lockdown psychological and physical health).  
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Second, given the larger and more diverse sample, and following procedures applied 

across analyses using NZAVS data, we included in all regression models a standard set of 

demographic covariates, including gender, age, ethnicity, socioeconomic status, education 

attainment, employment, relationship and parent status, urban residence, and born in NZ; see 

Table 5). For clarity of presentation, we present the effects of emotion regulation in Table 8 

and present the effects of the demographic covariates in the OSM (see Table SM7). In 

general, the demographic variables did not predict variation in outcomes although older 

participants reported lower depressive symptoms and fatigue, people in close relationships 

reported higher personal well-being, and greater deprivation was associated with poorer 

general health. These demographic differences were controlled for across analyses.  

The results in Table 8 show a clear, strong pattern of independent associations 

between emotion regulation during the lockdown and psychological and physical health. Both 

greater rumination and emotional suppression during the lockdown were uniquely associated 

with greater psychological distress and fatigue (low energy) as well as lower personal well-

being and general health accounting for pre-pandemic levels of these variables. In contrast, 

and unlike Study 1, cognitive reappraisal during the lockdown was unrelated to fatigue (low 

energy) but was significantly associated with lower psychological distress as well as greater 

personal well-being and general health accounting for pre-pandemic levels of these variables.  

Additional Analyses: Ruling out Alternative Explanations 

As in Study 1, rumination and emotional suppression were associated with greater 

difficulties in controlling emotions (and, unlike Study 1, cognitive reappraisal was associated 

with lower difficulties in controlling emotions; see Table 7). As in Study 1, to illustrate that 

the results were not explained by the emotional challenges of the pandemic, we present 

additional analyses controlling for (1) emotion control difficulties (and in separate analyses) 

(2) perceived support. As displayed in Table 9, the significant associations between 

rumination during lockdown and all four health outcomes remained when controlling for 
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emotion control difficulties and perceived support. Emotional suppression also continued to 

be significantly associated with all health outcomes, except for personal well-being when 

controlling for the strong links between perceived support and personal well-being. Finally, 

the positive association between cognitive reappraisal during the lockdown and personal 

well-being and general health remained, but the links between cognitive reappraisal and 

psychological distress were reduced when controlling for emotion control difficulties (p = 

.030) and perceived support (p = .054).  

Additional Analyses Examining Emotion Regulation Prior to the Pandemic 

Our primary aim was to examine how emotion regulation enacted during the 

challenging context of the lockdown was associated with variation in relative levels of 

psychological and physical health accounting for pre-pandemic health outcomes. However, 

the longitudinal design of NZAVS allowed us to also test the degree to which emotion 

regulation assessed during the lockdown was associated with residual changes in 

psychological/physical health controlling for the stable associations between emotion 

regulation and health prior to the pandemic (see Table 7). We expected that emotion 

regulation during lockdown would continue to be associated with residual changes in 

psychological/physical health irrespective of emotion regulation reported 1-year earlier, and 

that any effects of pre-lockdown emotion regulation would be the result of the current 

enactment of emotion regulation during the challenging situation of the lockdown. 

We first ran analyses examining the effects of emotion regulation assessed prior to the 

pandemic on psychological/physical health during the lockdown (accounting for pre-

pandemic health) by rerunning the primary analyses in Table 8 replacing lockdown emotion 

regulation strategies with pre-pandemic assessments of emotion regulation strategies. We 

present these effects in the OSM (see Table SM8). Rumination assessed prior to the 

pandemic significantly predicted poorer health outcomes during the lockdown, including 

greater psychological distress, lower personal well-being, greater fatigue, and poorer general 
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health. Greater pre-pandemic emotional suppression also predicted greater psychological 

distress and fatigue during lockdown accounting for pre-pandemic health. There were no 

significant effects of pre-pandemic cognitive reappraisal on health during the lockdown.  

We next reran our primary analyses in Table 8 assessing the associations between 

emotion regulation during lockdown and psychological/physical health adding in each of the 

emotion regulation strategies assessed prior to the pandemic. As expected, when including all 

three emotion regulation strategies assessed at both time points, all of the associations 

between the emotion regulation strategies assessed during lockdown and health outcomes 

remained significant, whereas the effects of emotion regulation assessed prior to the 

lockdown described above were no longer significant (see OSM, Table SM9). These analyses 

illustrate that the links between emotion regulation during lockdown and psychological and 

physical health arise from the specific emotion regulation strategies assessed at the time of 

the lockdown and were independent of the stable associations between emotion regulation 

and psychological and physical health across time points. 

Study 2 Discussion 

 The results of Study 2 replicated and extended the findings from Study 1. As in Study 

1, greater rumination and emotional suppression during the lockdown were associated with 

poorer psychological health (accounting for pre-pandemic health). In contrast to Study 1, 

rumination and emotional suppression were both also independently associated with poorer 

physical health, including greater fatigue and poorer perceptions of general health. Moreover, 

unlike Study 1, the results in Study 2 provided evidence that cognitive reappraisal has 

protective effects, including positive associations with personal well-being and general health 

(accounting for pre-pandemic well-being and health). Differences in the measures and design 

across studies may explain why the associations between emotion regulation and health were 

generally stronger across health outcomes in Study 2. More distinct associations across the 

measures of emotion regulation and health, more uniform (1-year) time period between pre-
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pandemic and lockdown assessments, and the larger and more diverse sample likely 

enhanced the reliability and the power of the tests in Study 2. In addition, the measure of 

cognitive reappraisal in Study 2 specifically referred to reappraising when experiencing 

negative emotions (as the items for rumination and suppression did in both studies) and so 

may have more precisely assessed the importance of this strategy to manage emotional 

challenges. We consider the relevance and meaning of the differences across studies as we 

reflect on the implications and contributions of the current results in the General Discussion.  

General Discussion 

Can affective science be applied to understand who might be most at risk for poor 

psychological and physical health versus who remains resilient during the COVID-19 

pandemic? Not surprisingly, there are major concerns that the pandemic will negatively affect 

psychological and physical health as people across the globe face ongoing economic, social 

and personal challenges. Such challenges may be particularly acute during COVID-19 

lockdowns in which people are confronted with increased work and family demands while 

being isolated from support networks. Yet, many people show resilience in the face of 

substantial demands and relative levels of psychological and physical health are likely to be 

shaped by the strategies people use to regulate their emotions during this unprecedented time.  

The results of two studies that assessed psychological and physical health prior to and 

during the pandemic provide support that the use of different emotion regulation strategies 

during the challenges of the pandemic have important implications for sustaining health and 

well-being. Study 1 leveraged an ongoing study in which parents had completed assessments 

of their psychological and physical health prior to the pandemic. Parents (N = 365) then 

completed assessments of emotion regulation and psychological and physical health when 

they were confined to the home with their young children during a mandated nationwide 

COVID-19 lockdown. Study 2 leveraged a nationally representative longitudinal panel study 

to draw upon a sample of adults (N = 1,607) who had completed assessments of both emotion 
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regulation and psychological and physical health a year prior to completing the same 

assessments during the mandated nationwide COVID-19 lockdown.  

Despite warnings that the pandemic poses considerable risk to health and well-being, 

the results across both studies indicated that, in general, participants in the current studies 

were relatively resilient. Nonetheless, the results also demonstrated that, accounting for pre-

pandemic levels of psychological and physical health, the use of different emotion regulation 

strategies were reliably associated with relative levels of psychological and physical health 

during the lockdown. In both studies, greater rumination and emotional suppression were 

associated with poorer psychological health (greater depressive symptoms and psychological 

distress, lower emotional and personal well-being), even when controlling for the emotional 

challenges of the pandemic (emotion control difficulties, life stress, perceived support) as 

well as a range of demographic covariates. Greater rumination was also associated with 

greater fatigue (lower energy) in both studies. Additional associations also emerged in Study 

2, which included a larger and more diverse sample. Rumination and emotional suppression 

were related to poorer general health, and although cognitive reappraisal showed few unique 

associations in Study 1, cognitive reappraisal was positively associated with personal well-

being and general health in Study 2 (controlling for pre-pandemic well-being and health).  

By assessing psychological and physical health prior to the pandemic and during a 

mandatory nationwide lockdown, these studies illustrate that the effects of emotion regulation 

most often demonstrated in experimental studies, or within the context of daily life and social 

interactions, emerge in more extreme situations when emotion regulation matters most. In 

doing so, the results provide evidence that key models in affective science provide insight 

into health risk versus resilience within a real-world emergent context. Moreover, as 

discussed below, examining the unique associations of different emotion regulation strategies 

during lockdown with psychological and physical health, as well as ruling alternative 
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explanations within this distinct context, advances understanding of the connections and 

distinctions across different emotion regulation strategies.  

Rumination and Emotional Suppression are Independent Vulnerabilities for Poorer 

Psychological and Physical Health During the Pandemic 

The current research provides novel evidence that different emotion regulation 

strategies have important implications for psychological health during the COVID-19 

pandemic. Accounting for psychological health assessed prior to the pandemic, emotion 

regulation strategies typically considered to be “maladaptive”, including rumination and 

emotional suppression, were independently associated with poorer psychological health, 

including greater depressive symptoms and psychological distress as well as decreases in 

well-being during a nationwide lockdown. These results are consistent with the central role 

rumination is theorized to play in the development and maintenance of depression (Nolen-

Hoeksema, 2000; Spasojevic et al., 2004), but demonstrate the importance of rumination in a 

context in which rumination should have significant consequences. The results also establish 

that the associations between rumination and psychological/physical health are unique from 

emotional suppression and cognitive reappraisal, and were not accounted for by the relative 

emotional challenges of the situation (as indexed by difficulties in controlling emotions, 

stress across life domains, and perceived support). Similarly, emotional suppression has been 

reliably associated with poorer well-being (Gross, 2015; Webb et al., 2012), but the unique 

effects of emotional suppression compared to other maladaptive emotion regulation strategies 

have rarely been tested nor have the independent associations between suppression and 

psychological/physical health been tested in crisis situations. 

 The pattern of results testing the independent associations between rumination and 

emotional suppression with psychological and physical health highlights similarities and 

differences in the way these strategies may shape health outcomes. On the one hand, a range 

of similar processes likely explain why rumination and emotional suppression represent a 
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vulnerability for health and well-being. Both rumination and emotional suppression can 

interfere with self-regulation and deplete cognitive resources, which make it difficult for 

individuals to engage in problem solving (e.g., Clore & Gasper, 2000; Franchow & Suchy, 

2015; Watkins & Baracaia, 2002). These types of internal mechanisms may be particularly 

influential during COVID-19 lockdowns compared to other social mechanisms given that 

everyone was facing isolation from others outside the home. Indeed, although both 

rumination and emotional suppression can interfere with the constructive expression of 

emotions that elicit support from others (e.g., Nolen-Hoeksema & Davis, 1999; Srivastava et 

al., 2009), both strategies were only weakly associated with lower support. Moreover, 

rumination and emotional suppression continued to be associated with poorer psychological 

health when controlling for perceived support indicating that support was not a strong 

explanatory (i.e., mediating) factor, with the exception that emotional suppression was no 

longer associated with personal well-being in Study 2 when controlling for perceptions of 

support. Thus, the social nature of suppressing emotions from others may mean that, 

compared to rumination, social processes play a greater explanatory role in the links between 

emotional suppression and health outcomes (e.g., English & John, 2013; Srivastava et al., 

2009), but the social confinement of the lockdowns may have reduced the degree to which 

this social pathway emerged in the current studies.  

Rumination might also have additional effects beyond emotional suppression that 

accounted for the more consistent, robust associations between rumination and poorer 

psychological and physical health. Indeed, comparison of the effect sizes in both studies (see 

Tables 3 and 8) reveal that the independent effects of rumination on psychological health 

were 3-4 times larger than the effects of emotional suppression. Moreover, rumination was 

robustly associated with greater fatigue in both studies along with poorer physical health in 

Study 2. By contrast, emotional suppression was only associated with greater fatigue and 

poorer general health in Study 2 and these effects were half the size of rumination (see Table 
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8). This relative pattern may indicate that rumination poses a stronger risk factor for poorer 

health and well-being in this context, perhaps because the unpredictable and uncontrollable 

nature of the pandemic may amplify the tendency to repeatedly ruminate on the situation and, 

in turn, exacerbate resulting depletion and distress. Indeed, prior research indicates 

intolerance of uncertainty predicts greater depressive symptoms because such intolerance 

amplifies rumination (de Jong-Meyer et al., 2009; Yook et al., 2010). Yet, it is also possible 

that the larger effect sizes of rumination arise because measures of rumination and depressive 

symptoms strongly overlap. As is common (Olatunji et al., 2013), rumination and 

psychological health were highly correlated within each time point. Thus, despite theoretical 

models and empirical evidence differentiating rumination and depressive symptoms, it is 

possible that rumination is so reciprocally bound to depressed mood that the strong effects of 

rumination simply represent the continued presence of a broader, overarching syndrome. 

Nonetheless, the consistent effects of both rumination and emotional suppression found in the 

current studies highlight the importance of teasing apart the relative contributions of different 

emotion regulation strategies for psychological and physical health, especially within 

challenging contexts such as COVID-19 lockdowns.  

Mixed Evidence that Cognitive Reappraisal Facilitates Psychological and Physical 

Health During the Pandemic 

Cognitive reappraisal had mixed effects across studies showing independent, robust 

associations with only three (out of eight) outcomes tested across Studies 1 and 2. In Study 1, 

greater use of cognitive reappraisal was robustly associated with lower energy (greater 

fatigue), but not uniquely associated with any other outcomes after controlling for the need to 

use emotion regulation strategies (use of rumination and emotional suppression) and the 

emotional challenges of the lockdown (emotion control difficulties, life stress, perceived 

support). In Study 2, however, greater cognitive reappraisal was not associated with fatigue, 

but was robustly associated with better personal well-being and general health. The mixed 
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findings of cognitive reappraisal are somewhat at odds with prior evidence showing that 

cognitive reappraisal is generally associated with better psychological functioning and well-

being (e.g., Gross & John, 2003; Kim et al., 2021), although consistent with other research 

indicating that cognitive reappraisal may not have unique effects beyond rumination or 

emotional suppression within stressful social interactions (e.g., Low et al., 2017, 2019).  

One possibility for the lack of associations shown in Study 1 and some prior studies is 

that the items assessing rumination and emotional suppression referred specifically to 

regulating negative emotions and thus were more relevant to the emotional challenges of the 

pandemic. Yet, the cognitive reappraisal items assessed the degree to which people attempted 

to think in ways that helped them feel better about the situation and stay calm, which 

similarly captured a need to regulate negative or stressful states in order to feel better or stay 

calm. Moreover, cognitive reappraisal was positively associated with rumination and 

emotional suppression in Study 1, which involved assessments of the specific use of emotion 

regulation strategies during the lockdown. These positive associations are consistent with 

people needing to employ a range of emotion regulation strategies in specific challenging 

contexts (e.g., Brockman et al., 2016; Ford et al., 2019; Low et al., 2017, 2019), and 

inconsistent with the possibility that cognitive reappraisal measures capture positive rather 

than negative emotional states (which would yield negative or weaker associations with 

rumination and suppression). Finally, in Study 2, the assessment of cognitive reappraisal 

specifically referred to the enactment of this strategy when experiencing negative emotions. 

In this larger sample, cognitive reappraisal had robust positive associations with two 

(personal well-being, general health) of four outcomes, and these protective effects cannot be 

accounted for by a focus on positive emotions given all measures referred to the regulation of 

negative emotions.  

Furthermore, both studies provided evidence that cognitive reappraisal was as, or 

even more, relevant to the challenging context of the lockdown. Average levels and variation 
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of cognitive reappraisal was as high or higher than the other emotion regulation strategies in 

both Studies 1 and 2. Moreover, in Study 2, which included assessments of emotion 

regulation prior to the pandemic and during the lockdown, mean-level comparisons revealed 

that, on average, participants reported increases in the use of cognitive reappraisal. This novel 

finding indicates a general tendency for greater enactment of cognitive reappraisal to deal 

with the challenges of the pandemic and lockdowns. Although the results differed across 

studies, the increases in cognitive reappraisal shown in Study 2 may help explain why greater 

cognitive reappraisal was associated with greater fatigue in Study 1; parents may have 

required more energy and resources to use this strategy given the uncontrollable stressors 

they were encountering during lockdown. Moreover, although the more powerful analyses in 

Study 2 suggested that greater cognitive reappraisal helped sustain well-being and general 

health during this time, cognitive reappraisal did not have beneficial effects on fatigue. 

Nonetheless, it may be important for future research to assess whether the implied valence in 

assessments of emotion regulation play a role in the differential effects of different strategies, 

and whether the potential benefits of cognitive reappraisal may vary across different contexts. 

Indeed, the relative success and potential opposing effects of cognitive reappraisal 

may help explain the mixed results for cognitive reappraisal. Prior research suggests that 

greater cognitive reappraisal ability is particularly important for psychological health when 

facing situations of high uncontrollable stress when only emotional reactions to the 

situation—and not the situation itself—can be changed (Troy et al., 2013). Yet, these benefits 

likely only occur if people’s reappraisal attempts are successful. The results of Study 2 

suggested a trend for increases in cognitive reappraisal attempts to traverse the challenges of 

the pandemic, but prior experimental and diary studies show that many individuals who 

attempt cognitive reappraisal are unable to reframe the situation (Ford et al., 2017; Troy et 

al., 2010). The high levels of uncontrollability, uncertainty and unpredictability of the 

pandemic and lockdowns may make it very difficult to establish and sustain concrete, 
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positive and meaningful reappraisals even for people who have high cognitive reappraisal 

ability. This difficulty, and associated need for repeat reappraisal attempts, may have a range 

of costs (e.g., depletion and fatigue) that dilutes the potential protective effects of cognitive 

reappraisal. Moreover, recent evidence during the pandemic also highlights that cognitive 

reappraisal can have opposing effects, such as reducing fear and sustaining well-being while 

also reducing the enactment of behaviors required to protect physical health (Smith et al., 

2021). Thus, cognitive reappraisal may show more beneficial effects for people who are able 

to view the situation in ways that facilitate equanimity without depleting the regulatory 

resources they need to address what can actually be done to promote well-being and protect 

physical health within the confines of the pandemic.  

Strengths, Caveats, and Future Research 

Leveraging two ongoing longitudinal studies provided strong tests of whether emotion 

regulation enacted during a mandated nationwide lockdown played an important role in the 

relative risk versus resilience of psychological and physical health during the COVID-19 

pandemic. Nonetheless, the correlational nature of the data limits causal conclusions and 

opens the possibility of third variables. Perhaps the most challenging alternative explanation 

is that the effects of emotion regulation simply capture the additional emotional challenges of 

the pandemic. When assessing the specific use of emotion regulation within the confines of 

the lockdown in Study 1, rumination, emotional suppression, and cognitive reappraisal were 

strongly positively associated (as in other studies assessing emotion regulation in specific 

emotionally relevant contexts). This shared association provides confirming evidence that the 

lockdown created a relevant context to investigate the effects of various emotion regulation 

strategies, but also highlights the importance of controlling for this shared association to rule 

out that any effects were due to the need to enact a range of emotion regulation strategies. 

Additional analyses in both studies demonstrated that rumination and emotional suppression 

had independent associations with important psychological and physical health outcomes (as 
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did cognitive reappraisal on two outcomes in Study 2) revealing that it is unlikely that the 

effects were simply due to facing challenges and needing to regulate emotions. 

Further analyses also provided additional evidence that the links between emotion 

regulation and health were not simply due to the emotional challenges of the pandemic. In 

Study 1, the effects of rumination and emotional suppression on psychological health 

remained when controlling for (1) general emotion control difficulties, which is a good 

indicator that people were having difficulty coping with the emotional challenges of the 

pandemic, (2) stress across a number of life domains, which provided an index of the broader 

challenging nature of the lockdown, and (3) perceived support, which provided an index of 

how much the emotional challenge of the pandemic was potentially eased by partners. In 

Study 2, which did not have a distinct measure of life stress, the significant associations 

between all three emotion regulation strategies and psychological/physical health remained 

controlling for the shared associations across emotion regulation strategies, emotion control 

difficulties, and perceived support. These results provide good evidence that the replicated 

links across studies were not just a symptom of the emotional challenges of the pandemic.  

Our aim was to assess the effects of emotion regulation strategies enacted in the midst 

of a novel challenging situation, and thus we assessed the degree to which emotion regulation 

during the lockdown were associated with health accounting for pre-pandemic health. 

Another potential longitudinal design would be to examine how habitual emotion regulation 

assessed prior to the pandemic predicted psychological and physical health during the 

lockdown. However, any effects of habitual emotion regulation on context-specific outcomes 

should be (in large part) the result of the use of emotion regulation strategies within that 

context, and thus any effects of pre-pandemic emotion regulation should be mediated by the 

particular use of emotion regulation within that context (see Low et al., 2017; Peters et al., 

2020). The results of Study 2 supported our theorizing. Greater rumination and emotional 

suppression assessed 1-year prior to the lockdown predicted poorer psychological and 
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physical health during the lockdown (accounting for pre-pandemic health), but these effects 

were accounted for by the enactment of rumination and suppression during the lockdown. 

Thus, the results indicate that the ways people attempted to regulate emotions within the 

lockdown context played an important role in their relative resilience independent of the 

stable associations between emotion regulation and health across time. 

 Although the effects of rumination and emotional suppression on psychological health 

replicated across Studies 1 and 2, the results for physical health differed across studies. None 

of the emotion regulation strategies independently predicted general perceptions of physical 

health in Study 1, but all three strategies were reliably associated with general health in Study 

2. The associations between emotion regulation and physical health may be smaller and less 

reliable for several reasons. Study 1 involved a smaller and more uniform sample of parents 

with young children whose general health may be relatively robust, especially at the initial 

stages of the pandemic. Indeed, timing of assessment in both studies may offer conservative 

tests of the potential physical health effects. For example, the challenges of the lockdown in 

the early stages of the pandemic may have been counterbalanced by people having more time 

to sleep, exercise, spend time with family and participate in leisure activities, which likely 

accounts for the average decreases in fatigue observed in Study 2 (also see Sibley et al., 

2020). The effects on physical (and psychological) health may emerge more strongly over 

time as people have endured ongoing challenges arising from the pandemic. Finally, it is 

plausible that emotion regulation more powerfully and immediately impacts psychological 

health, which in turn undermines physical health across time. A valuable direction for future 

investigations examining changes across the pandemic will be to examine whether poorer 

psychological health predicts greater risk of physical health problems across time.  

The links between emotion regulation and relative levels of health emerged in the 

context of relative resilience. For example, focusing on the measures of depressive symptoms 

and psychological distress that were directly comparable prior to versus during the lockdown, 
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the majority of participants did not show marked declines in psychological health. In Study 1, 

depressive symptoms increased on average across the sample, consistent with other research 

suggesting that the current crisis risks declines in psychological health. Yet, only 13% of 

participants demonstrated a clinically significant change in depressive symptoms. In Study 2, 

there were no differences in average levels of pre-lockdown versus lockdown psychological 

distress, and only 8% demonstrated a clinically significant change in psychological distress. 

This overall picture of resilience aligns with prior examinations of the effects of disasters and 

loss, which show that the majority of people, despite facing significant challenges, exhibit 

sustained health and well-being (e.g., Bonnano et al., 2007, 2008; see Chen & Bonanno, 

2020). The results are also consistent with a review of studies documenting the impact of the 

COVID-19 pandemic, with average increases in psychological distress accompanied by 

resilience in life satisfaction and social well-being (Aknin et al., in press). 

Such resilience may be more common within samples in which pre-pandemic levels 

of depressive symptoms and psychological distress were low, and levels of well-being and 

physical health were high, as to be expected in non-clinical community samples. The risk of 

clinically significant declines in psychological and physical health are likely stronger for 

people entering the pandemic with poorer health or who endure greater economic hardship 

and social isolation. The relative risks to psychological and physical health also may emerge 

more strongly over time as people across the globe have to continually endure a range of 

challenges caused by the ongoing pandemic. Yet, regardless of average and absolute levels of 

psychological and physical health, the current studies provide valuable evidence that the use 

of different emotion regulation strategies during the lockdown is associated with variation in 

relative levels of psychological and physical health accounting for pre-pandemic health. 

Moreover, although our samples and results cannot speak to the risk of developing major 

depression or disease, even minor or subthreshold depression has a substantial impact on 

people’s daily lives, carries significant economic cost, and risks poorer health and mortality 
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outcomes (Cuijpers et al., 2013; Cuijpers et al., 2007; Rucci et al., 2003). Accordingly, the 

results highlight the potential importance of emotion regulation processes in a context in 

which emotion regulation should really matter and in samples for which variance in 

psychological and physical health still has important implications.  

Conclusions and Implications 

Inevitable limitations notwithstanding, the findings from the current studies both 

advance the emotion regulation literature and have important implications for facilitating 

positive health and resilience during the pandemic (and other crises). First, the current studies 

provide strong evidence for the utility of key models in affective science in explaining 

differences in psychological and physical health within the throes of a real-world demanding 

context. The results indicate that rumination and emotional suppression when facing the 

challenges of the pandemic may risk poorer psychological and physical health, whereas 

cognitive reappraisal may be more protective. Second, research examining emotion 

regulation and health during the pandemic are important because they provide valuable 

information for the varied ways health and well-being could be supported during and in the 

aftermath of the pandemic (Gruber et al., 2020). Despite the rapidly growing research into the 

health and well-being costs of the pandemic, evidence of factors that predict risk versus 

resilience have been restricted to demographic variables of the type that we controlled for in 

Study 2 (Aknin et al., in press). Accordingly, there is not enough longitudinal evidence yet to 

assess the relative effects of emotion regulation compared to other psychological processes 

that likely play a role in risking versus sustaining psychological and physical health during 

this time. Our results provide initial evidence that facilitating emotion regulation by helping 

people sit more comfortably with uncertainty, accept negative emotions, and effectively 

reappraise emergent challenges may be an important addition to policy, education and 

therapeutic interventions designed to help sustain health and well-being. 
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Footnotes 

 1 https://www.bsg.ox.ac.uk/research/research-projects/coronavirus-government-

response-tracker 
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Table 1.  
Descriptive Statistics across all primary measures in Study 1 

 Pre-Lockdown Lockdown 
Measures Range M SD Range M SD 
Depressive symptoms 0 - 28 6.34 4.52 0 - 24 7.62 5.10 
Emotional well-being 10 - 100 74.54 15.20 25 - 100 74.04 16.46 
Energy (Low Fatigue) 0 - 100 53.32 18.37 0 - 100 54.18 20.49 
General health 5 - 100 66.85 18.91 10 - 100 69.62 17.73 
Rumination - - - 1 - 7 2.28 1.30 
Emotional suppression - - - 1 - 7 3.08 1.45 
Cognitive reappraisal - - - 1 - 7 4.23 1.64 
Emotion control difficulties - - - 1 - 6.75 2.42 1.32 
Stress - - - 1 - 5.58 2.66 0.96 
Perceived support - - - 1 - 5 3.28 0.90 

Note. Depressive symptoms are summed index that can range from 0-30. All other psychological and 
physical health assessments are scored on scales of 1-100. All other lockdown measures are assessed 
on 1-7 scales. Pre-lockdown and lockdown assessments of emotional well-being, energy/fatigue and 
general health are not directly comparable because the pre-lockdown assessments asked participants to 
reflect on their health across the prior four weeks, whereas the lockdown assessments were specific to 
the lockdown period. 
  



 2 

Table 2.  
Correlations Across All Measures in Study 1 

Measures 1. 2. 3. 4. 5. 6. 7. 8. 9. 
1. Depressive symptoms .28** -.79** -.67** -.44**      
2. Emotional well-being -.82**  .34**  .66**  .37**           
3. Energy (Low Fatigue) -.69** .73**  .47** .51**           
4. General health -.30** .33** .37**  .64**          
5. Rumination .75** -.74** -.64** -.26**      
6. Emotional suppression .60** -.56** -.48** -.21** .63**     
7. Cognitive reappraisal .35** -.30** -.32** -.14** .38** .53**       
8. Emotion control difficulties .72** -.71** -.62** -.22** .81** .58** .33**     
9. Stress .65** -.62** -.58** -.33** .64** .55** .39** .61**   
10. Perceived support -.21** .21** .18** .13* -.17** -.21** -.06 -.16** -.22** 

Note. Correlations for pre-lockdown measures are above the diagonal. Correlations across measures assessed during the lockdown 
are below the diagonal. Bold correlations on the diagonal represent the within-measure associations across pre-lockdown and 
lockdown assessments. *p < .05. **p < .01.  
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Table 3.   
The Associations between Emotion Regulation Strategies and Psychological and Physical Health during Lockdown in Study 1 

Note. All analyses control for the pre-lockdown assessment of the health outcome. The top section presents results from three separate models assessing the effect of 
each emotion regulation strategy controlling for health prior to the lockdown. The bottom section presents results from one model including each emotion regulation 
strategy as simultaneous predicts to assessing the unique effects of each emotion regulation strategy controlling for health prior to the lockdown. Effect sizes (r) were 
computed using Rosenthal and Rosnow’s (2008) formula: r = √(t2 / t2 + df). In these multilevel models, the Satterthwaite approximation is applied to provide specific 
degrees of freedom for each effect representing the weighted average of the dyad- and individual-level degrees of freedom, which were used to calculate the effect sizes.   

 

 

 

 

 

  

Predictors Depressive Symptoms Emotional Well-being Energy (Low Fatigue) General Health 
B 95% CI t p r B 95% CI t p r B 95% CI t p r B 95% CI t p r 

Three Separate Models Assessing the Effects of Each Emotion Regulation Strategy 
Rumination 2.74 2.483, 3.006 20.64 <.001 .74 -8.75 -9.637, -7.864 -19.41 <.001 .72 -8.68 -9.845, -7.514  -14.64 <.001 .61 -1.64 -2.716, -.562 -2.99 .003 .16 

Emotional 
suppression 

1.91 1.613, 2.200 12.76 <.001 .56 -5.73 -6.696, -4.766 -11.68 <.001 .52 -5.81 -6.953, -4.658  -9.95 <.001 .47 -1.20 -2.178, -.228 -2.43 .016 .13 

Cognitive 
reappraisal 

.98 .697, 1.258 6.87 <.001 .35 -2.75 -3.671, -1.826 -5.86 <.001 .30 -3.80 -4.850, -2.752 -7.13 <.001 .36 -.86 -1.720, -.005 -1.98 .049 .10 

 
One Model Assessing the Unique Effects of Each Emotion Regulation Strategy 
Rumination 2.37 2.047, 2.697 14.35 <.001 .62 -7.72 -8.822, -6.615 -13.76 <.001 .60 -7.33 -8.803, -5.867 -9.83 <.001 .46 -1.28 -2.667, .100 -1.82 .069 .10 

Emotional 
suppression 

.55 .228, .871 3.36 .001 .18 -1.77 -2.852, -.692 -3.23 .001 .17 -1.13 -2.549, .296 -1.56 .120 .08 -.26 -1.625, 1.101 -0.38 .705 .02 

Cognitive 
reappraisal 

.03 -.210, .263 0.22 .827 .01 .32 -.480, 1.117 0.78 .433 .04 -1.08 -2.134, -.028 -2.02 .044 .11 -.37 -1.373, .635 -0.72 .471 .04 
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Table 4.   
Controlling for Alternative Explanations for the Links Between Emotion Regulation Strategies and Psychological and Physical Health during 
Lockdown in Study 1 
Predictors Depressive Symptoms Emotional Well-being Energy (Low Fatigue) 
 B 95% CI t p r B 95% CI t p r B 95% CI t p r 

Controlling for Emotion Control Difficulties 
Rumination 1.60 1.159, 2.040 7.14 <.001 .36 -5.13 -6.623, -3.644 -6.78 <.001 .34 -4.49 -6.462, -2.520 -4.48 <.001 .23 

Emotional suppression .44 .122, .756 2.73 .007 .15 -1.36 -2.424, -.304 -2.53 .012 .13 -.68 -2.089, .729 -0.95 .343 .05 

Cognitive reappraisal .04 -.186, .274 0.38 .706 .02 .26 -.516, 1.034 0.66 .511 .03 -1.13 -2.160, -.096 -2.15 .032 .11 

Emotion Control  
Difficulties 

1.07 .644, 1.494 4.95 <.001 .26 -3.54 -4.955, -2.119 -4.91 <.001 .25 -4.00 -5.897, -2.104 -4.15 <.001 .21 

Controlling for Stress 
Rumination 1.91 1.562, 2.258 10.81 <.001 .51 -6.24 -7.419, -5.063 -10.42 <.001 .49 -5.47 -7.051, -3.896 -6.82 <.001 .34 

Emotional suppression .40 .083, .711 2.49 .013 .13 -1.23 -2.278, -.174 -2.29 .022 .12 -.49 -1.891, .911 -0.69 .492 .04 

Cognitive reappraisal -.05 -.282, .177 -0.45 .653 .02 .58 -.192, 1.351 1.48 .140 .08 -.72 -1.753, .303 -1.39 .166 .07 

Stress 1.32 .863, 1.770 5.71 <.001 .29 -4.28 -5.793, -2.770 -5.57 <.001 .28 -5.30 -7.305, -3.302 -5.21 <.001 .27 

Controlling for Perceived Support 
Rumination 2.36 2.033, 2.684 14.26 <.001 .61 -7.69 -8.798, -6.592 -13.72 <.001 .60 -7.32 -8.791, -5.850 -9.79 <.001 .46 

Emotional suppression .52 .197, .844 3.16 .002 .17 -1.67 -2.758, -.583 -3.02 .003 .16 -1.07 -2.507, .364 -1.47 .143 .08 

Cognitive reappraisal .04 -.200, .272 0.30 .765 .02 .279 -.521, 1.078 0.69 .493 .04 -1.09 -2.150, .040 -2.04 .042 .11 

Perceived Support -.31 -.706, .090 -1.52 .129 .08 .906 -.384, 2.197 1.38 .168 .08 .50 -1.249, 2.241 0.56 .576 .03 

Note. Analyses controlling for alternative explanations were only conducted when the emotion regulation strategy had illustrated unique associations in models 
controlling for the shared variance across emotion regulation strategies (see bottom of Table 4). Each model included all three emotion regulation strategies along 
with the alternative explanation variable. Effect sizes (r) were computed using Rosenthal and Rosnow’s (2008) formula: r = √(t2 / t2 + df). In these multilevel 
models, the Satterthwaite approximation is applied to provide specific degrees of freedom for each effect representing the weighted average of the dyad- and 
individual-level degrees of freedom, which were used to calculate the effect sizes.  
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Table 5. 

Demographic Information for Study 2 (N = 1607) Included as Covariates across Analyses 

Variable % (n) M (SD) 
Ethnic Identification (compared to NZ 
European/Pākehā majority) 

  

Māori 9.5% (153)  
Pacific 2.0% (32)  
Asian 3.4% (54)  

Gender    
Women 65.2% (1048)  
Men 34.8% (559)  

Age  51.57 (13.40) 
Education (0 low - 10 high)  5.54 (2.70) 
Employed 79.7% (1280)  
New Zealand Deprivation Index (1 low - 10 high)  4.63 (2.71) 
New Zealand Socioeconomic Index (10 low - 90 high)  55.28 (16.20) 
Live in Major Urban Area 82.9% (1332)  
In a serious relationship 73.9% (1187)  
Parent 71.6% (1151)  
Born in New Zealand 79.6% (1279)  
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Table 6. 
Descriptive Statistics and Mean Differences Between the Pre-Lockdown and Lockdown 
Samples Across Measures in Study 2 

  Pre-
lockdown 

Lockdown    

Measures Range M (SD) M (SD) t df p 
Psychological Distress 0-4 0.88 (0.65) 0.91 (0.63) -1.65 1594 .099 
Personal well-being 0-10 7.09 (1.65) 7.07 (1.68) 0.68 1606 .494 
Fatigue (Low Energy) 0-4 1.65 (1.07) 1.48 (1.04) 7.63 1590 <.001 
General health 1-7 5.03 (1.14) 5.04 (1.18) -1.23 1605 .221 
Rumination 0-4 0.82 (0.97) 0.80 (0.94) 1.02 1623 .308 
Emotional suppression 1-7 4.21 (1.64) 4.23 (1.62) -0.34 1634 .732 
Cognitive reappraisal 1-7 4.80 (1.41) 4.93 (1.39) -3.27 1539 .001 
Emotion control difficulties 1-7 2.78 (1.59) 2.82 (1.63) -0.84 1618 .401 
Perceived support 1-7 5.96 (1.11) 5.99 (1.15) -1.24 1646 .216 

Note. Ns and df varied due to small amount of missing data on some variables. 
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Table 7.  
Correlations Across All Measures in Study 2 

Measures 1. 2. 3. 4. 5. 6. 7. 8. 9. 
1. Depressive symptoms .66** -.50** .57** -.35** .70** .26** -.19** .50** -.41** 
2. Personal well-being -.44** .71** -.37** .53** -.37** -.21** .16** -.30** .51** 
3. Energy/Fatigue .56** -.33** .59** -.31** .39** .16** -.10** .27** -.24** 
4. General health -.35** .49** -.33** .70** -.24** -.15** .13** -.25** .27** 
5. Rumination .66** -.31** .37** -.23** .56** .20** -.14** .43** -.31** 
6. Emotional suppression .25** -.20** .20** -.17** .17** .49** -.01 .15** -.23** 
7. Cognitive reappraisal -.17** .19** -.09** .16** -.15** -.04 .41** -.18** .19** 
8. Emotion control difficulties .49** -.30** .29** -.23** .41** .15** -.17** .51** -.27** 
9. Perceived support -.36** .48** -.23** .27** -.29** -.20** .22** -.27** .65** 

Note. Correlations for pre-lockdown measures are above the diagonal. Correlations across measures assessed during the lockdown 

are below the diagonal. Bold correlations on the diagonal represent the within-measure associations across pre-lockdown and 

lockdown assessments. *p < .05. **p < .01.  

 

  



 8 

Table 8.  
The Associations between Emotion Regulation Strategies and Psychological and Physical Health in Study 2 

Predictors Psychological Distress Personal Well-being Fatigue (Low Energy) General Health 
B 95% CI t p β B 95% CI t p β B 95% CI t p β B 95% CI t p β 

Emotion Regulation Strategies 

Rumination .29 .267, .315 23.87 <.001 .43 -.24 -.301, -.171 -7.12 <.001 -.13 .24 .197, .287 10.49 <.001 .22 -.12 -.169, -.077 -5.24 <.001 -.10 

Emotional 
suppression 

.03 .020, .044 5.04 <.001 .08 -.04 -.078, -.006 -2.29 .022 -.04 .06 .036, .086 4.79 <.001 .10 -.04 -.065, -.013 -2.93 .003 -.05 

Cognitive 
reappraisal 

-.02 -.036, -.008 -3.01 <.001 -.05 .10 .053, .137  4.46 <.001 .08 -.01 -.043, .015 -0.94 .347 .02 .05 .011, .081 3.32 .001 .06 

Note. All analyses control for the pre-pandemic assessment of the health outcome assessed 1-year earlier along with the demographic covariates. See OSM for full 

details of the effect of demographic variables. Ns for these analyses varied from 1,595 to 1,607 due to small amounts of missing data in the health outcomes.  
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Table 9.  
Controlling for Alternative Explanations for the Links Between Emotion Regulation and Psychological and Physical Health in Study 2 

Predictors Psychological Distress Personal Well-being Fatigue (Low Energy) General Health 

 B 95% CI t p β B 95% CI t p β B 95% CI t p β B 95% CI t p β 

Controlling for Emotion Control Difficulties 

Rumination .27 .242, .291 21.55 <.001 .40 -.20 -.266, -.129 -5.66 <.001 -.11 .23 .177, .273 9.22 <.001 .20 -.10 -.150, -.052 -4.02 <.001 -.08 

Emotional suppression .03 .017, .042 4.71 <.001 .08 -.04 -.074, -.002 -2.08 .038 -.04 .06 .033, .083 4.52 <.001 .09 -.04 -.062, -.010 -2.69 .007 -.05 

Cognitive reappraisal -.02 -.030, -.002 -2.17 .030 -.04 .09 .044, .127 4.01 <.001 .07 -.01 -.039, .020 -0.64 .523 -.01 .05 .016, .076 2.99 .003 .06 

Emotion Control  
Difficulties 

.06 .041, .068 7.94 <.001 .14 -.07 -.111, -.032 -3.56 <.001 .07 .03 .006, .060 2.36 .019 .05 .04 -.070, -.052 -2.85 .004 -.06 

 
Controlling for Perceived Support 
Rumination .28 .254, .302 22.81 <.001 .41 -.17 -.231, -.103 -5.12 <.001 -.09 .23 .180, .273 9.58 <.001 .20 -.10 -.150, -.055 -4.25 <.001 -.08 

Emotional suppression .03 .015, .040 4.33 <.001 .07 -.02 -.056, .014 -1.20 .230 -.02 .06 .031, .081 4.38 <.001 .09 -.03 -.058, -.006 -2.45 .014 -.05 

Cognitive reappraisal -.01 -.028, .000 -1.93 .054 -.03 .06 .021, .103 2.98 .003 .05 -.01 -.036, .023 -0.45 .653 -.01 .04 .012, .073 2.72 .007 .05 

Perceived Support -.07 -.083, -.046 -6.82 <.001 -.12 .30 .243, .352 10.72 <.001 .20 -.06 -.096, .020 -3.01 .003 -.06 .07 .035, .113 3.71 <.001 .07 

Note. All analyses control for the pre-pandemic assessment of the health outcome assessed 1-year earlier along with the demographic covariates.  

 


