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ABSTRACT

Objective: Understanding the impact of the COVID-19 pandemic
on mental health and the psychological factors associated can
help inform subsequent interventions to protect psychological
health. In particular, psychological flexibility has been shown to
be an important target for intervention. The current study aimed
to investigate associations between protective factors (state mindfulness, values and self-compassion) and risk factors (COVID-19
stress, worry and rumination) for mental health during the early
stages of the COVID-19 pandemic.
Design: 439 participants completed three online surveys during
the 1st wave of the pandemic in the UK: Time 1 (April 1–5th 2020),
Time 2 (April 15–19th April), Time 3 (May 13–17th 2020).
Main outcome measures: Measures of wellbeing, burnout and
life satisfaction.
Results: Psychological health outcome measures were found to
be lower (worse) than normative comparison data during the early
stages of the UK lockdown, while COVID-19 stress and worry
reduced over time. Multilevel models found that higher levels of
trait and state measures of psychological flexibility and
self-compassion were associated with better psychological health
across time points. Higher levels of COVID-19 stress, worry and
rumination were also associated with poorer psychological health.
Conclusion: The results showed that mindfulness, values and
self-compassion are potential targets for intervention.
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Introduction
Public health emergencies are a substantial threat to healthcare systems and the health
and wellbeing of both patients and the general public (Quinn, 2008). In January 2020,
a novel coronavirus outbreak spread from China to more than 215 other countries,
including the United Kingdom (UK). The novel coronavirus was named severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), while the disease associated with it
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was named COVID-19 (Ciotti et al., 2020). COVID-19 has brought significant changes
and serious challenges to mental and physical health worldwide (e.g. COVID fatigue,
long COVID, changes to job roles, hours and redeployment, bereavements at scale)
(Holmes et al., 2020; O’Connor et al., 2020a; Xiong et al., 2020). Moreover, recent reports
in the UK suggest that one in three NHS staff suffered mental health issues related to
the pandemic (Al-Ghunaim et al., 2021; Cullen et al., 2020; Pfefferbaum et al., 2020).
The emerging psychological evidence on COVID-19 has mainly focussed on understanding the negative effects of the pandemic on psychological health (e.g. Fullana
et al., 2020; Li et al., 2020; Wang et al., 2020). These studies confirmed data from
previous infectious diseases (e.g. Brooks et al., 2020), showing that public health
measures such as isolation, quarantine and community containment are effective in
slowing down the spread of the disease (Wilder-Smith & Freedman, 2020). However,
restrictive measures are also likely to give rise to poorer mental health (e.g. Cheng
& Tang, 2004; García-Fernández et al., 2020; Holmes et al., 2020; O’Connor et al., 2020a;
O’Connor et al., 2020b; Wang et al., 2020; Xiong et al., 2020; Yu et al., 2005) especially
in healthcare professionals (e.g. Al-Ghunaim et al., 2021; Cartwright & Thompson,
2020; Kadhum et al., 2020; Kannampallil et al., 2020; Khalafallah et al., 2020; Salazar
de Pablo et al., 2020; Wu et al., 2020).
During the COVID-19 pandemic, behavioural scientists and psychologists have
played an important role in advising governments on how to implement lockdown
and social distancing measures (Chater et al., 2021; O’Connor et al., 2020a). However,
as argued by O’Connor and colleagues (2020a) in their COVID-19 psychological research
priorities position paper, there was an urgent need for further evidence that informs
governments and policies not only about the effects of the COVID-19 pandemic on
the health and wellbeing of populations but also on the psychological factors that
may be associated with increased wellbeing and life satisfaction during the pandemic.
Indeed, whilst a large amount of the emerging evidence has focussed on understanding the negative effects of the pandemic on psychological health, less has investigated
which psychological factors may protect or confer resilience (Xiong et al., 2020, for
a review). One such factor is psychological flexibility.
Psychological flexibility can be defined as ‘the capacity to persist or to change
behaviour in a way that includes conscious and open contact with thoughts and
feelings, appreciates what the situation affords, and is guided by one’s goals and
values’ (McCracken & Morley, 2014, p. 8). As may be apparent in this definition, psychological flexibility is a broad process that is often considered to include several
sub-processes, such as: values, knowing and doing activities that enrich one’s life;
mindfulness, awareness of the present moment; and, self-compassion, approaching
oneself with kindness and acceptance.
Recent studies have shown that at times of great difficulty, such as wars (Tol et al.,
2020), school shootings, devastating storms, or violent crime (e.g. Brockman et al.,
2016; Gold & Marx 2007; Kumpula et al., 2011), higher psychological flexibility can
help people function effectively even when experiencing strong emotions such as
fear and anxiety. Presti et al. (2020) have argued that psychological flexibility skills
can help individuals cope with understandable anxious and fearful responses that
were often apparent in the early stages of the pandemic. For example, in an uncertain
situation, such as the early days of the COVID-19 outbreak, a normal and common
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response included getting caught up in our thoughts and fears about what could
happen—to worry and ruminate. However, being able to catch ourselves unhelpfully
getting caught up in our thoughts, and instead choosing to bring our attention into
the present moment, to who or what is in front of us (mindfulness), with a stance of
self-kindness (self-compassion) may help people maintain engagement in activities
they find meaningful (values).
In support of this, a small number of cross-sectional studies have investigated the
relationship between psychological flexibility and the negative effects of mental health
during the COVID-19 pandemic. For example, Landi and colleagues (2020) assessed
psychological flexibility, trait health anxiety, COVID-19 distress, anxiety, and depression
in Italian adults. Results from this study showed that overall psychological flexibility
was associated with reduced negative effects of trait health anxiety during the nationwide lockdown. In another study in Italian adults, four sub-processes of psychological
flexibility (self-as context, defusion, values, committed action), were found to be
positively associated with mental health (Pakenham et al., 2020). In a study of UK
residents (Dawson & Golijani-Moghaddam, 2020), overall psychological flexibility was
positively related to wellbeing and negatively associated with depression, anxiety,
COVID-19 stress and worry.
To the best of our knowledge, no studies have longitudinally examined the specific
psychological flexibility processes that may help mitigate the rising levels of mental
ill-health as a result of COVID-19 (Cullen et al., 2020) and there has been an over-reliance
on cross-sectional methodologies. A longitudinal assessment and investigation with
alternative methods (e.g. multilevel modelling) may offer a deeper understanding of
whether psychological flexibility can lessen the detrimental effects of COVID-19 on
psychological health.

The current study
The early stages of the pandemic represented a novel context—that included sudden
and unknown risks to health, local and international lockdowns, mass movement to
home-working, bereavements and social isolation (e.g. Holmes et al., 2020; O’Connor
et al., 2020). By employing a multilevel modelling approach with longitudinal data
collected across three time-points during the first wave of the COVID-19 pandemic,
we aimed to assess whether specific components of psychological flexibility were
differentially predictive of wellbeing. Unlike other studies conducted during the pandemic, we have included three reasonably distinct components within these analyses
(i.e. state mindfulness, values and self-compassion).
Given the robustness of psychological flexibility as a construct and promoter of
psychological health (Kashdan & Rottenberg, 2010 for a review), in this study, we
hypothesised that dispositional psychological flexibility may help individuals face the
challenging environments driven by the pandemic and be associated with more
adaptive responses to the COVID-19 related stressors people experienced during the
early stages of the crisis. We hypothesised that individuals with greater dispositional
psychological flexibility may have had more internal personal resources to deal with
emotions, anxiety or stress when COVID-19 related stressors arose. Furthermore, given
that how one tends to respond to challenging situations may differ from how one
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responds to novel challenges (as with the pandemic), we anticipated that state-level
psychological flexibility (how one is behaving now) could differ from trait-level psychological flexibility (how one tends to behave), and we expected that both state
and trait-level variables would also show significant positive relationships with mental
health. In this study if, as hypothesised, psychological factors (mindfulness, values,
self-compassion) have a positive influence on facilitating better psychological health
and mitigate the negative effects of lockdown, targeting these factors that are modifiable by an intervention can inform and determine what psychological support is
available throughout the pandemic, especially for the most vulnerable (immediate
action). This study will also help inform interventions to protect mental wellbeing,
including frontline staff, in the post-COVID-19 pandemic (long-term action).
Given the aforementioned theoretical position of psychological flexibility as a means
to function well in the context of a stressful situation that includes uncertainty and
lends itself to worry and rumination, we expected that psychological flexibility would
be an important predictor of mental health in addition to worry and rumination
regarding the specifics of COVID-19.
Lastly, we theorised that individuals with higher dispositional psychological flexibility
would be better equipped to deal with challenging situations in stressful environments
and also be better able to respond more mindfully and according to one’s values
and goals regardless of the stressors they may experience. Given the multiple COVID-19
contextual factors that may have occurred during the early stages of the pandemic,
the association between how one tends to behave (dispositional psychological flexibility) and how one behaves (state psychological flexibility) may not be direct and,
thus, needs further exploration. Therefore, we sought to assess whether dispositional
characteristics of psychological flexibility were associated with state-level psychological
flexibility during the early stages of the COVID-19 pandemic.
Therefore, in summary, we set out to explore the following aims and hypotheses.

Preregistered primary aims
1.

2.
3.
4.

To investigate the association between state mindfulness, values and self-compassion
and psychological health during COVID-19 pandemic, and test whether these
relationships are moderated by trait mindfulness, values and self-compassion.
To examine whether trait mindfulness, values, and self-compassion are associated with better psychological health during the COVID-19 pandemic.
To examine whether higher levels of COVID-19 stress, worry and rumination
are associated with poorer psychological health during COVID-19 pandemic.
To examine whether trait mindfulness, values and self-compassion are associated
with state mindfulness, values and self-compassion during COVID-19 pandemic.

Hypotheses
Informed by these aims, the following hypotheses were tested:
1.

Higher levels of state mindfulness, values and self-compassion will be associated
with better psychological health during the early stages of the COVID-19
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pandemic and these relationships will be moderated by trait mindfulness,
values and self-compassion (such that, the relationships will be stronger in
individuals higher on these traits).
Higher levels of trait mindfulness, values and self-compassion will be associated
with better psychological health during the early stages of the COVID-19
pandemic.
Higher levels of COVID-19 stress, worry and rumination will be associated with
poorer psychological health during the early stages of the COVID-19 pandemic.
Higher levels of trait mindfulness, values and self-compassion will be associated
with higher levels of state mindfulness, values and self-compassion.

Method
Ethics and preregistration
This study received ethical approval (reference number: PSYC-23) from the School of
Psychology (University of Leeds) Ethics Committee. The hypotheses for this study were
preregistered at AsPredicted (URL: https://aspredicted.org/blind.php?x=xh9es6). The
data were collected prior to preregistration, however, importantly, preregistration was
completed before the research team viewed the data and the analysis commenced.

Participants
Participants were recruited through advertisements on Prolific, social media (e.g.
Twitter, Facebook) and a university participant pool lists. Eligible participants were
identified if they satisfied the general inclusion criteria—UK residents, fluent in English
language and aged over 18 years old.
Five hundred and fifty-seven participants agreed to take part in this study. However,
four hundred and thirty-nine participants returned questionnaires at three time-points.
In this study we took a pragmatic approach and only included participants who
returned questionnaires for all three time-points (n = 439). Participants were aged
between 18 and 75 years-old (M = 35.05; SD = 13.65) and consisted of 346 females
(78.8%) and 93 males (21.2%). 77 (17.54%) participants were healthcare professionals,
and of these 62 (80.52%) were NHS workers. 18% of the participants were employed
in a professional occupation, 11.7% were technicians and 20.6% were students. 15.2%
of the participants were retired or unemployed because of COVID-19 at the start of
the pandemic. 10.9% of the sample declared to have lost their jobs at the start of
the pandemic (two weeks after the start of the lockdown), 16.2% to have had a pay
cut, and 0.7% declared to be still working but with a pay cut. The sample consisted
predominantly of White British (91.3%).

Design
Longitudinal questionnaire study with measures taken at three time-point measurements (see Figure 1 for details of the government restrictions in place) during the
1st wave of COVID-19 pandemic: T1 (April 1st–5th 2020), T2 (April 15th–19th April)
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Figure 1. COVID-19 restrictions in place during April and May 2020 when the study was
conducted.

and T3 (May 13th–17th 2020). This study employed an intensive repeated-measures
design during the early stages of the UK lockdown in order to allow us to examine
changes during this time window.

Procedure
Participants who were interested in the study were given an online participant
information sheet which outlined the nature of the study. Interested participants
also received a consent form, with a link and the baseline survey to complete.
Participants who wished to take part in the study were asked to return an online
pre-survey that asked to confirm if they were over 18 year-old and reside in the UK.
Participants returned a total of three surveys. All of the surveys were administered
using the Online Surveys platform, with the anonymous data stored in the Online
surveys servers in accordance with GDPR governance. Participants who completed
the study were then debriefed and given a chance of winning £100 Amazon voucher
upon completion of the study. Psychological health was measured with three questionnaires capturing wellbeing, life satisfaction and burnout.

Measures
Wellbeing
A brief seven-item self-report inventory scale, The Warwick-Edinburgh Mental Wellbeing
scale (Tennant et al., 2007), was used to assess wellbeing in the general population
(e.g. ‘Over the past two weeks have you been feeling optimistic about the future?’).
Items were rated on a scale that extended from 1 (none of the time) to 5 (all of the
time). Raw scores were then converted to metric scores, as published in Stewart-Brown
et al. (2009), to allow for comparisons with previous studies. This scale showed good
content validity with a Cronbach’s alpha score of 0.89 (student sample) and 0.91 (population sample) (Clarke et al., 2011; Stewart-Brown et al., 2009; Tennant et al., 2007).
Cronbach’s alphas for the summed scale in the current study were .84 for the first
survey, .86 for the second survey and .86 for the third survey.
Life satisfaction
One item was used ‘How satisfied are you with your life today?’ ranging from 0 (not
at all satisfied) to 10 (extremely satisfied) (Hegarty et al., 2019). This single item measure
has been shown to be reliable and valid (Hegarty et al., 2019).
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Burnout
A brief 10-item scale was employed to assess job burnout, the Burnout Measure Short
version (BMS) (Malach-Pines, 2005). Participants were asked to rate how often they
felt tired or disappointed with others (e.g. ‘During the past two weeks, when thinking
about your work overall, how often have you felt tired or disappointed with people?’)
for example, and to rate how often they felt burnout from 1 (never) to 7 (always).
The scale demonstrates good internal consistency (α = 0.86; Malach-Pines, 2005).
Cronbach’s alphas for the summed scale in the current study were .90 for the first
survey, .93 for the second survey and .94 for the third survey.
Trait measures of mindfulness, values and self-compassion were only assessed by
participants in the first survey.
Trait mindfulness
A brief 15-item scale, the 15-item Five Facet Mindfulness Questionnaire (Gu et al.,
2016), was employed to assess trait mindfulness (e.g. ‘I pay attention to sensations,
such as the wind in my hair and the sun in on my face’). Items were rated on a
scale that extended from 1 (never true) to 5 (always true). This scale is composed of
5 subscales that assess different aspects of mindfulness; observing, describing, acting
with awareness, non-judging of experience and non-reactivity to difficult inner experience. The factor structure of this scale is consistent with the longer version
(FFMQ-39) and has good internal consistency across a range of samples (.72–.92, Gu
et al., 2016; Baer et al., 2006, 2008). Cronbach’s alpha for the scale was .77 in the
current study.
Trait values
Trait values were assessed with an adapted version of the Chronic Pain Values Inventory
(CPVI; McCracken & Yang, 2006) published in Hegarty et al. (2019). Participants were
asked to rate how important a series of values were for them such as health, family
and friends, and work (e.g. ‘How important are family and friendship, work or health
and self-care for you?’) on a scale from 0 (not at all) to 10 (extremely important)). The
CPVI demonstrates very good internal consistency (Cronbach’s alpha = .82, McCracken
& Yang, 2006; Hegarty et al., 2019). Cronbach’s alpha for the scale was .68 in the
current study.
Trait self-compassion
State self-compassion was assessed with the 12-item Self-Compassion Scale (Raes
et al., 2011). This measure captures the dispositional ability to treat oneself with
kindness and compassion (e.g. ‘I try to be understanding and patient towards those
aspects of my personality I don’t like’). Items were rated on a scale that extended
from 1 (almost never) to 5 (almost always). The scale demonstrates high internal consistency (α ≥ 0.86, Hayes et al., 2016; Raes et al., 2011). Cronbach’s alpha for the scale
was .89 in the current study.
Participants completed state measures of mindfulness, values and self-compassion
at three time-points.
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State mindfulness
Participants rated state mindfulness by completing an adapted version of the Mindful
Attention Awareness Scale (MAAS; Brown & Ryan, 2003). In this study, this scale captured the present-to-present awareness experience over the past two weeks (e.g.
‘During the past two weeks, I found it difficult to stay focused on what was happening
in the present’. Items were rated on a scale that extended from 0 (extremely) to 6
(not at all)). The scale demonstrates good internal consistency (α ≥ 0.86, Brown & Ryan,
2003). Cronbach’s alphas for the scales were .86 for the first survey, .91 for the second
survey and .91 for the third survey.
State values
The engagement with personal values was rated on a three-item scale which was an
adapted version of the Chronic Pain Values Inventory (CPVI; McCracken & Yang, 2006).
Participants rated how engaged they were with their values (e.g. ‘During the past
two weeks, how successful have you been living according to your values?’) on a
scale from 0 (not at all engaged) to 10 (extremely engaged)). The CPVI demonstrates
very good internal consistency (Cronbach’s alpha = .82, McCracken & Yang, 2006).
Cronbach’s alphas for the scales were .68 for the first survey, .67 for the second survey
and .67 for the third survey.
State self-compassion
State self-compassion was assessed with an adapted version of the 12-item
Self-Compassion Scale (Neff et al., 2021). This measure captured the ability to treat
oneself with kindness and compassion (e.g. ‘During the past two weeks, I have tried
to be kind and reassuring to myself’). Items were rated on a scale that extended from
1 (almost never) to 5 (almost always). The scale demonstrates good internal consistency
(Cronbach’s alpha = 0.86 in all samples, Neff et al., 2021). Cronbach’s alphas for the
scales were .83 for the first survey, .80 for the second survey and .82 for the third survey.
COVID-19 stress, worry and rumination
COVID-19 related factors were assessed by investigating COVID-19 related stress, worry
and rumination during the pandemic. To assess COVID-19 stress, the participants were
asked ‘In the past two weeks, to what extent has life become more stressful, difficult
or upsetting because of the COVID-19 outbreak?’ on a scale from 0 (not at all stressful,
bothersome, upsetting) to 7 (very stressful, bothersome, upsetting). COVID-related rumination and worry were assessed using single item measures rated on a scale of 1
(never) to 7 (very often) informed by previous research (e.g. Clancy et al., 2020c,
2016). Worry was first defined as: ‘Negative, repetitive thoughts about future events
which have the potential to be stressful or upsetting. These worrisome thoughts are
usually distressing, can be difficult to control and can lead to a spiral of different
worries’. Then participants were asked ‘Over the last two weeks, how often did you
worry or focus on COVID-19-related things that may occur or happen in the future?’
and invited to respond on a scale from 0 (never) to 7 (often). Rumination was defined
as: ‘Negative, repetitive thoughts about upsetting emotions or events which have
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happened in the past (including today). These ruminative thoughts are usually distressing, can be difficult to control and can lead to a spiral of different ruminations’.
Then participants were asked: ‘Over the last two weeks, how often did you ruminate
over COVID-19-related things that have happened to you, or upset you in the past?’
on a scale from 0 (never) to 7 (often). Single item measures of stress, rumination and
worry have been used successfully in previous research and have been shown to be
reliable and valid (Clancy et al., 2020a; O’Connor & Ferguson, 2016; Zoccola et al., 2011).

Other measures
A demographics questionnaire asked questions about participants’ age, gender, occupation, job loss, keyworker status, healthcare professional or not.

Data analysis
Preliminary analyses were conducted to explore data distributions and missingness.
Outliers were visually assessed by computing boxplots. Little’s missing completely at
random (MCAR) test was performed to explore whether data were missing completely
at random. Simple imputation by using variable mean substitution was employed to
replace missing data. For level 2 (baseline measures) data, Little’s MCAR test showed
that the data were missing completely at random (X2 = 35.370, df = 27, p >.05). For
level 1 data, Little’s MCAR test showed that the data were also missing completely
at random (X2 = 60.348, df = 181, p > .05). Because Little’s test showed the data were
missing at random, it was decided that dealing with the missing data by column and
person means was acceptable and pragmatic.
Multilevel modelling analyses were employed using hierarchical linear modelling
software (HLM version 7) (Raudenbush et al., 2011). HLM allows for analyses of both
within and between-person processes. Multilevel modelling was chosen as the preferred statistical method of analysis as the data under consideration were hierarchical
in nature and had two levels. Level 1 capturing the within-person relations between
the time-point variables (e.g. state mindfulness, values and self-compassion and each
of the psychological health outcomes) and level 2 capturing the between-person
variability in the trait variables (trait mindfulness, self-compassion and values). Moreover
the multilevel modelling approach allows the researcher to examine whether
within-person level 1 slopes (or relationships) are moderated by the between-person
level 2 variables in the same model. More generally, multilevel modelling helps to
avoid making erroneous conclusions based on the ecological fallacy—the inappropriate
assumption that relationships at one level in a hierarchy apply at another (see Kreft
& De Leeuw, 2006 for further discussion). In the current study, level 1 variables (state
measure of stress, worry, rumination, wellbeing, burnout, mindfulness, values, and
self-compassion) were group mean centred. Level 2 variables (trait mindfulness, trait
values, trait self-compassion) were grand mean centred. Note that for the burnout
analyses we only included participants who were currently at work (375 out of 439).
Following calculating the descriptive statistics, we investigated whether there were
any significant changes in the main study variables using repeated measures ANOVAs
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with Time as the within-subjects factor. The main analyses were conducted using HLM
version 7.0. In order to reduce the number of comparisons and to be parsimonious,
the first and second hypotheses were tested in the same models. First, we tested
whether the state measures of mindfulness, values and self-compassion were associated with each of psychological health outcome measures (wellbeing, life satisfaction,
and burnout) across the time points by examining the level 1 within-participant slopes
(H1). The trait measures of mindfulness, values and self-compassion were also included
as level 2 variables in each of these models in order to examine their cross-level
effects on each of the outcomes (H2). Therefore, the general form for the cross-level
HLM model for each of the outcomes variables was:
Outcome variables (e.g. wellbeing, life satisfaction, burnout) =

 00   01 * Trait Mindfulness   02 * Trait Values   03 * Trait Self  Compassion 
10 * State Values  11 * Trait Mindfulness * State Values  12 * Trait Values
*State Values  13 * Trait Self  Compassion * State Values   2 0
*State Mindfulness   21 * Trait Mindfulness * State Mindfulness   22
* Trait Values * State Mindfulness   23 * Trait Self  Compassion * State Mindfulness 
 30 * Self  Compassion State   31 * Trait Mindfulness * State Self  Compassion 
 32 * Trait Values * State Self  Compassion   33 * Trait Self  Compassion
*State Self  Compassion  r0i  e
For the third hypothesis, we tested whether COVID-19 stress, worry and rumination
were associated with each of the psychological health outcome measures (wellbeing,
life satisfaction, and burnout) across the time points by examining the level 1
within-participant slopes (H3). The general form for the cross-level HLM model for
each of the outcomes variables was:
Outcome variables  e.g. wellbeing, life satisfaction, burnout 
  00   10 * COVID Stress 

 20 * COVID Worry
  30 * COVID Rumination
 r 0i  e
For the fourth hypothesis, we examined whether the trait mindfulness, values and
self-compassion measures had cross-level associations with the state measures of
mindfulness, values and self-compassion.
The general form for the cross-level HLM model for each of the outcomes variables was:
Outcome variables  e.g. wellbeing, life satisfaction, burnout  

 00   01 * Trait Mindfulness
  02 * Trait Mindfulness
  03 * Trait Values
 r0  e
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Results
Descriptive statistics
Descriptive statistics for the main study outcomes and psychological flexibility variables
are presented in Table 1. Overall, at the start of the pandemic, the level of positive
wellbeing reported by participants at T1 fell in the bottom 20% of responses meaning
that wellbeing levels at T1 were low by comparison with comparable UK normative
data (M = 23.60; SD = .05) available for the Warwick-Edinburgh Mental Wellbeing scale
(pre-pandemic). Life satisfaction (4.54/10) was lower compared to the mean average
for the UK population in 2019 (6.8/10; Helliwell et al., 2019) and levels declined from
T1 to T3. Overall burnout levels were low and were not markedly different by comparison to relevant normative data (Malach-Pines, 2005). Inspection of Table 1 also
reveals that COVID stress, rumination and worry levels appeared to decrease throughout the six-week assessment period.
Repeated measures ANOVAs with a Greenhouse-Geisser correction were performed
to explore whether these changes in psychological health (wellbeing, life satisfaction,
and burnout), COVID-19 stress, worry and rumination (see Table 1 and Figures 2 and
3) were statistically significant. From T1 to T3 there was a significant effect of Time
on life satisfaction, F (1.913, 837.837) = 262.727, p = <.001, partial η2 = .38, COVID-19
worry, F (1.975, 865.170) = 76.133 p = <.001, partial η2 = .15, and COVID-19 stress,
F (1.908, 839.195) = 58.145 p = <.001, partial η2=.12. From T1 to T3, participants
reported a significant decrease in COVID-19 stress, COVID-19 worry and life satisfaction.
Wellbeing, F (1.902, 833.140) = .698 p = .491, partial η2 = .00, burnout, F (1.69, 630.57)
= .71 p = .47, partial η2 = .00, and COVID-19 rumination, F (1.978, 866.532) = 2.349
p = .10 partial η2 = .01, did not change throughout the lockdown.
Pairwise comparisons using Bonferroni correction revealed that life satisfaction
declined substantially from T1 (M = 4.54; SD = 2.20) to T2 (M = 2.69; SD = 2.02) and
T3 (M = 2.76; SD = 2.09). This difference was statistically significant from T1 (p = <.001)
to T2 and from T1 to T3 (p = <.001), but was not significant from T2 to T3 (p = 1.000).
COVID-19 stress (M = 4.85; SD = 1.28) and COVID-19 worry (M = 5.00 SD = 1.28) were
Table 1. Means, standard deviations for main study variables.
Time-point 1
Level 1 variables
Wellbeing
Burnout
Life satisfaction
State mindfulness
State self-compassion
State values
COVID-19 worry
COVID-19 rumination
COVID-19 stress
Level 2 variables
Trait mindfulness
Trait values
Trait self-compassion
**p < .001; *p < .05.

Time-point 2

Time-point 3

M

SD

M

SD

M

SD

20.02
2.38
4.54
3.29
3.45
5.57
5.00
3.62
4.85

3.54
1.29
2.20
1.32
0.79
2.13
1.28
1.71
1.28

20.13
2.45
2.69
3.43
3.51
4.78
4.65
3.48
4.40

3.68
1.54
2.02
1.43
0.76
1.97
1.39
1.67
1.45

20.17
2.39
2.76
2.49
3.50
4.86
4.48
3.46
4.16

3.60
1.58
2.09
1.45
0.79
1.99
1.38
1.68
1.53

47.61
6.58
33.84

8.46
1.74
8.93

F
(p-value)

Partial
η2

.698 (p = .491)
.711 (p = .469)
262.727** (p < .001)
7.665** (p = .001)
2.791 (p = .06)
50.411** (p < .001)
76.133** (p < .001)
2.349 (p = .10)
58.145** (p < .001)

.00
.00
.38
.02
.00
.10
.15
.01
.12
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Figure 2. Levels of wellbeing, life satisfaction and burnout at Time 1 (April 1–5th 2020), Time 2
(April 15–19th, 2020) and Time 3 (May 13–17th 2020) with published norms for comparison. Error
bars represent standard errors.

Figure 3. Levels of COVID-19 stress, worry and rumination at Time 1 (April 1–5th 2020), Time 2
(April 15–19th, 2020), and Time 3 (May 13–17th 2020). Error bars represent standard errors.

higher at T1 than when these were measured at T2, for the former (M = 4.16; SD =
1.53) and the latter (M = 4.48; SD = 1.38), and these differences were statistically
significant (p = <.001). COVID-19 stress (M = 4.40; SD = 1.45) and COVID-19 worry
(M = 4.65; SD = 1.39) were also higher at T2 than at T3 and these differences were
significant (p = <.001).

Hypotheses 1 and 2
Higher levels of trait and state mindfulness, values and self-compassion will be associated
with better psychological health during the early stages of the COVID-19 pandemic and
the state relationships will be moderated by trait mindfulness, values and self-compassion.
The results for these analyses are presented in Table 2 and Figure 4 and they show
that higher levels of trait mindfulness (β = 0.125, p = <.001), trait values (β = 0.422, p
= <.001) and trait self-compassion (β = 0.218, p = <.001) were significantly associated
with better wellbeing during the early stages of the UK lockdown. Higher levels of
trait mindfulness (β = 0.025, p = <.001), trait values (β = 0.150, p = <.001) and trait
self-compassion (β = 0.074, p = <.001) were also significantly associated with greater

β

Coefficient

SE

p-value

Life
satisfaction
β
Coefficient

SE

p-value
Burnout

β

Intercept
β00
21.635
0.149
<0.001
β00
4.595**
0.081
<0.001
β00
Trait mindfulness
β01
0.125**
0.026
<0.001
β01
0.025
0.014
0.066
β01
Trait values
β02
0.422**
0.097
<0.001
β02
0.150*
0.054
0.005
β02
Trait self-compassion
β03
0.218**
0.023
<0.001
β03
0.074**
0.012
<0.001
β03
State values slope
Β10
0.335**
0.073
<0.001
Β10
0.212**
0.043
<0.001
Β10
Trait mindfulness* Level 1
Β11
−0.018
0.0127
0.170
Β11
−0.007
0.005
0.172
Β11
slope
Trait values * Level 1 slope
Β12
0.014
0.030
0.636
Β12
−0.036
0.021
0.078
Β12
Trait self-compassion * Level 1 Β13
0.014
0.008
0.092
Β13
0.009
0.005
0.091
Β13
slope
State mindfulness slope
Β20
0.491**
0.108
<0.001
Β20
0.013
0.066
0.847
Β20
Trait mindfulness * Level 1
Β21
−0.005
0.018
0.763
Β21
0.009
0.010
0.320
Β21
slope
Trait values * Level 1 slope
Β22
0.126
0.070
0.072
Β22
0.045
0.038
0.232
Β22
Trait self-compassion * Level 1 Β23
0.013
0.015
0.394
Β23
−0.000
0.008
0.959
Β23
slope
State self-compassion slope
Β30
1.639**
0.229
<0.001
Β30
0.537**
0.122
<0.001
Β30
Trait mindfulness * Level 1
Β31
−0.035
0.031
0.261
Β31
−0.011
0.016
0.484
Β31
slope
Trait values * Level 1 slope
Β32
0.127
0.120
0.291
Β32
0.018
0.076
0.812
Β32
Trait self-compassion * Level 1 Β33
−0.001
0.028
0.980
Β33
−0.011
0.016
0.467
Β33
slope
Note: Level 1 n = 1317 and Level 2 n = 439 (for the analyses with wellbeing and life satisfaction as outcome measures). Level 1 n = 1125, Level 2 n= 375
as outcome measure) β = hierarchical linear modelling symbol, Coefficient = unstandardized coefficient, SE = standard error.
**p < .001, *p < .05.

Wellbeing

0.045
0.007
0.019
0.007
0.092
0.010
0.055
0.013

−0.199**
−0.003
−0.025
0.009
−0.283*
−0.003
0.044
−0.003

0.429
0.818

0.002
0.735

0.209
0.202

<0.001
0.609

0.558
0.696

<0.001
0.017
0.065
<0.001
0.002
0.405

p-value

(for the analyses with burnout

0.010
0.003

−0.006
−0.001

SE
0.060
0.009
0.037
0.008
0.027
0.003

2.400**
−0.021*
−0.069
−0.043**
−0.084*
0.003

Coefficient

Table 2. Effects of trait and state mindfulness, values and self-compassion on psychological health outcomes and moderating effects of trait variables on
the level 1 slope relationships.
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Figure 4. Relationship between low, medium and high levels of trait mindfulness, values and
self-compassion and mean scores for wellbeing, life satisfaction and burnout during the early
stages of the UK lockdown (three-time points between April 1st and May 17th 2020). Error bars
represent standard errors.

life satisfaction scores. Similarly, higher levels of trait mindfulness (β = −0.021, p =
.017), and trait self-compassion (β = −0.043, p = <.001) were also significantly associated with lower burnout.
The HLM analyses also found that state mindfulness (β = 0.491, p = <.001), state
values (β = 0.335, p = <.001) and state self-compassion (β = 1.639, p = <.001) were
all significantly associated with wellbeing during the early stages of UK lockdown
(Table 2), such that higher scores in state values, state mindfulness and state
self-compassion were associated with better wellbeing across time points. State
self-compassion (β = .537, p = <.001) and state values (β = 0.212, p = <.001) had a
significant relationship with life satisfaction with higher scores being associated with
higher life satisfaction. State mindfulness (β = −1.998, p = <.001), state values (β =
−0.839, p = .002), and state self-compassion (β = −2.835, p = .002) had a significant
relationship with burnout. Higher scores in state mindfulness, state values and state
self-compassion were associated with lower burnout scores.
Trait mindfulness, trait values and trait self-compassion did not moderate any of
the relationships between state mindfulness, state values, state self-compassion and
wellbeing, life satisfaction and burnout in any of the models (Table 2).

Hypothesis 3
Higher levels of COVID-19 stress, worry and rumination will be associated with poorer
psychological health during the early stages of the COVID-19 pandemic.
The results of these analyses are presented in Table 3 and they showed that
COVID-19 stress (β = −0.524, p < .001) and COVID-19 rumination (β = −0.190, p
= .029) were associated with wellbeing. Lower scores in COVID-19 stress and
COVID-19 rumination were associated with higher wellbeing across the time
points. COVID-19 stress (β = −0.199, p < .001), but not COVID-19 rumination (β
= −0.076, p = .068), was associated with life satisfaction. Lower scores in COVID-19
stress were associated with higher scores in life satisfaction. COVID-19 stress
(β = 2.069, p < .001) and COVID-19 rumination (β = 0.996, p = .002) were associated
with burnout. COVID-19 stress and COVID-19 rumination were associated with
higher scores in burnout. COVID-19 worry was not associated with wellbeing
(β = 0.023, p = .799), life satisfaction (β = −0.086, p = 0.072) or burnout (β = 0.484,
p = 0.132).

β

Coefficient

SE

p-value

Life
satisfaction
β
Coefficient

SE

p-value
Burnout

β
Coefficient

SE

p-value

State mindfulness
β
Coefficient
Intercept
β00
3.401**
Trait mindfulness
β01
0.038**
Trait values
β02
0.039
Trait self-compassion β03
0.043**
Note: Level 1 n = 1317 and Level 2 = 439
as outcome measure), β = hierarchical
**p < .001, *p = <.05.

State
State
SE
d.f. p-value values
β
Coefficient
SE
d.f. p-value self-compassion
β Coefficient SE
d.f. p-value
0.051 435 <0.001
β00
5.710**
0.065 435 <0.001
β00 3.487** 0.028 435 <0.001
0.008 435 <0.001
β01
0.032*
0.011 435
0.003
β01
0.011*
0.004 435
0.004
0.032 435
0.220
β02
0.440**
0.041 435 <0.001
β02
0.061** 0.014 435 <0.001
0.008 435 <0.001
β03
0.063**
0.010 435 <0.001
β03
0.047** 0.003 435 <0.001
(for the analyses with wellbeing and life satisfaction as outcome measures). Level1 n = 1125, Level 2 = 375 (for the analyses with burnout
linear modelling symbol, Coefficient = unstandardized coefficient, SE = standard error.

Table 4. Associations between trait and state measures of mindfulness, values and self-compassion.

Intercept
β00
21.635**
0.203
<0.001
β00
4.595**
0.091
<0.001
β00
24.003**
0.662
<0.001
COVID stress
Β10
−0.524**
0.093
<0.001
Β10
−0.199**
0.050
<0.001
Β10
2.069**
0.393
<0.001
COVID worry
Β20
0.023
0.090
0.799
Β20
−0.086
0.048
0.072
Β20
0.484
0.321
0.132
COVID rumination
Β30
−0.190*
0.088
0.029
Β30
−0.076
0.042
0.068
Β30
0.996*
0.314
0.002
Note: Level 1 n = 1317 and Level 2 n = 439 (for the analyses with wellbeing and life satisfaction as outcome measures). Level1 n = 1125, Level 2 n = 375 (for the analyses with burnout
as outcome measure) β = hierarchical linear modelling symbol, Coefficient = unstandardized coefficient, SE = standard error.
**p < .001, *p < .05.

Wellbeing

Table 3. Associations between COVID stress, worry and rumination and psychological health.

Psychology & Health
15

16

A. PRUDENZI ET AL.

Hypothesis 4
Higher levels of trait mindfulness, values and self-compassion will be associated with higher
levels of state mindfulness, values and self-compassion.
The results of these analyses are presented in Table 4 and show that trait mindfulness (β = 3.401, p < .001) and trait self-compassion (β = 0.043, p < .001) had a
significant positive association with state mindfulness. Trait mindfulness (β = 0.032, p
< .001), trait values (β = 0.440, p < .001) and trait self-compassion (β = 0.063, p < .001)
had a significant positive association with state values. Trait mindfulness (β = 0.011, p
< .001), trait values (β = 0.061, p < .001) and trait self-compassion (β = 0.047, p < .001)
had also a significant positive association with state self-compassion.

Discussion
Three main findings emerged from the current study. First, the results showed that
psychological flexibility processes may mitigate the negative psychosocial effects of
the pandemic on mental health and help with better psychological adjustment
throughout the first wave of the pandemic. Second, this study also confirmed that
COVID-19 stress and rumination are important vulnerability factors for psychological
health. Third, the findings also showed trait psychological flexibility influenced state
levels of these variables. In terms of changes in psychological outcome measures
during the early stages, we also found that life satisfaction decreased, while wellbeing
and burnout levels did not change significantly throughout the six weeks of assessment. Nevertheless, when compared with normative comparison data, wellbeing levels,
in particular, remained lower than the published norms and COVID-19 stress and
worry decreased over time.
Our results for life satisfaction are in line with emerging (Satici et al., 2020) and
previous studies (e.g. Yu et al., 2005; Cheng & Tang, 2004) showing that the pandemic
may be a significant threat for different aspects of wellbeing. Results from our study
show a large decline in life satisfaction in the UK from 4.54/10 to 2.56/10 six weeks
after the start of the pandemic. It is noteworthy that average life satisfaction levels
in the UK in 2019 were 6.8 out of 10 (Helliwell et al., 2019). While the design of our
study cannot allow us to infer that changes in these measures were caused by the
pandemic, these findings are commensurate with the aforementioned studies, and
might be explained by the impact of physical distancing measures in place during
the first weeks of UK lockdown, the limited ability to stay connected to family and
friends, and higher unemployment rates. Conversely, a different pattern of results
emerged for wellbeing and burnout. Although it is not possible to make direct comparisons with the levels of wellbeing pre-pandemic, the reported levels of wellbeing
across the three time points were poor by comparison with the UK general population
norms (Fat et al., 2017). In terms of burnout, levels at T1 reflected good levels of
burnout as indicated by the normative data reported by Malach-Pines (2005). In
comparison with data pre-pandemic (M = 2.8; SD = 1.2) (Malach-Pines, 2005), burnout
levels did not worsen in the current study.
As outlined above, the current study found that psychological flexibility processes
may mitigate the negative psychosocial effects of the pandemic on mental health
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and may have helped individuals to adjust better during the first wave of the
pandemic. This finding is important and suggests that the hypothesised psychological factors (i.e. state mindfulness, values and self-compassion) might be protective of wellbeing and help individuals adjust to changes when faced with an
uncertain, challenging and stressful environment (Calhoun & Tedeschi, 1999;
Prudenzi et al., 2021b). In addition, these results are consistent with a number of
previous studies (Brockman et al., 2016; Gold & Marx 2007; Kumpula et al., 2011)
and build upon and improve the cross-sectional evidence that is emerging from
pandemic (Dawson & Golijani-Moghaddam, 2020; Landi et al., 2020; Pakenham
et al., 2020).
Psychological flexibility may function as a resilience resource and help with the
ability to shift perspectives and actions when unexpected events, such as the COVID-19
pandemic, arise. Moreover, in the current study we were able to identify specific
processes of psychological flexibility (mindfulness, values and self-compassion) that
emerged as significant protective factors that may have helped to adapt more easily
to stressful and difficult situations. These novel results suggest that those who have
been better able to bring more present-to-present awareness into their daily lives,
have been kinder to themselves or behave according to their personal values experienced better levels of wellbeing and life satisfaction and decreased burnout.
Therefore, these findings suggest that incorporating these processes into future psychological interventions may help to improve mental health in residents during and
post the COVID-19 pandemic. For example, promoting ACT-based training more widely
in the NHS and in communities could help lessen the negative effects of the pandemic
on people’s wellbeing and on healthcare staffs’ mental health (Hayes et al., 2006;
Prudenzi et al., 2021b).
Another important finding from the current study was that it confirmed that
COVID-19 stress and rumination are important vulnerability factors for psychological
health during the pandemic (e.g. Baiano et al., 2020; Satici et al., 2020; Zysberg &
Zisberg, 2020). Individuals who reported the highest levels of COVID related rumination
and stress experienced higher levels of psychological distress during the first UK
lockdown. The latter findings are unsurprising given that the effects of stress and
rumination on mental health, as well as on physical health outcomes, are well established (e.g. Clancy et al., 2016, 2020b; Lyubomirsky et al., 2015; McCarrick et al., 2021;
O’Connor et al., 2021). However, these outcomes are also concerning given that
behaviours driven by stress and fear (e.g. stockpiling goods or not wearing a face
covering) may accelerate the spread of the disease or exacerbate its impact (Shultz
et al., 2016) and can influence health behaviours including sleep (Clancy et al., 2020c).
On the positive side, the current study showed that COVID-19 stress, worry and rumination decreased over the six-week assessment during the early stages of the UK
lockdown. This is an interesting finding suggesting that, for example, instead of constantly thinking about not being able to see or spend time with family members, it
may be that mindfulness, values and self-compassion may have helped to strengthen
the relationship with others, especially the most vulnerable, and may have increased
a self-perception of vulnerability ‘it’s normal to feel vulnerable and wanting to spend
time with family and friends in isolation’, facilitating acceptance of negative emotions.
These possibilities ought to be investigated in future research. In addition, the
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identification of COVID-19 stress and rumination as important vulnerabilities factors
suggest that future mental health interventions should include components that
specifically target stress and ruminative tendencies (Hansen et al., 2021; McCarrick
et al., 2021).
Finally, we also found that people with higher trait psychological flexibility reported
higher state levels of psychological flexibility during the early stages of the pandemic,
suggesting that how one is behaving now (state-level psychological flexibility) was
associated with how one tends to behave (trait-level psychological flexibility). These
findings are important as they support the robustness of psychological flexibility as
a construct. Although several studies have showed that dispositional psychological
flexibility is a key ingredient of psychological health (Kashdan & Rottenberg, 2010 for
a review), to our knowledge this is the first study that shows that state and trait
measures are strongly related, and in our earlier analyses, that both trait and state
components are significantly associated with psychological health outcomes.
Dispositional psychological flexibility is associated with a greater ability to pursue
meaningful goals and adaptive responses despite experiencing distressing events (e.g.
COVID-19 pandemic). Therefore, it may be that individuals with greater dispositional
psychological flexibility may have been more willing to experience negative emotions
or have employed more flexible response patterns (e.g. state psychological flexibility)
when negative emotions or emotional distress arose. These findings align with daily
diary studies conducted in real-life and laboratory settings by Cheng (2001, 2003).
Cheng et al. (2001, 2003) found, on multiple occasions, that psychological flexibility
(one’s intentions to display situation-appropriate behaviours, Cheng, 2001, p. 814) was
a robust predictor of both problem-focused and emotion-focused coping strategies
during stressful events (one’s behaviours about coping effectively in situations,
Cheng, 2001).
This current study had a number of strengths. First, the longitudinal observation
window assessed in this study through a repeated assessment of the relationship
between psychological health (wellbeing, burnout and life satisfaction) and psychological coping mechanisms or resilience skills (state mindfulness, values and
self-compassion) over time may help build up an accurate and ordered account of
the participants’ inner experiences during the pandemic. Second, the sample size of
this study could be considered large by comparison with other psychological research
studies in the area (see Xiong et al., 2020 for a review of COVID-19 studies). Third,
this study adopted a within-participant design, using participants as their own controls. Fourth, the main observed effects were maintained when controlling for trait
measures of mindfulness, values and self-compassion. This is an important finding
and adds additional weight to the robustness of the current results.
Some limitations should also be noted. First, given the unprecedented speed at
which the disease spread, it was not possible for us to include appropriate baseline
measurements prior to lockdown. Without an appropriate baseline, there is not sufficient
information to attribute any findings to lockdown specifically because participants might
have felt the same during a ‘typical’ six week period (although, this is unlikely). Second,
this study aimed at assessing short-term psychological health during the pandemic. We
believe that understanding and raising awareness of the impact of the COVID-19 pandemic on health and mental health of people during the pandemic, would help
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stakeholders, healthcare organisations and research funders prioritise mental health as
a key health priority during any future pandemics or public health crises. A longer
follow-up would have been beneficial and would help to understand whether the
adverse effects of the pandemic on health and wellbeing are long-lasting or limited to
the post-pandemic period. Third, including more detailed assessments of each of the
main study outcomes may have provided more nuanced relationships between the
main study variables. However, we were mindful of balancing the reliability and validity
of the measures with participant burden.

Conclusion
The current study aimed to investigate associations between protective factors
(state mindfulness, values and self-compassion) and risk factors (COVID-19 stress,
worry and rumination) for mental health during the early stages of the COVID-19
pandemic. Psychological health outcome measures were found to be lower (worse)
than normative comparison data during the early stages of the UK lockdown, while
COVID-19 stress and worry reduced overtime. Higher levels of trait and state measures of psychological flexibility and self-compassion were associated with better
psychological health across time points. Higher levels of COVID-19 stress, worry
and rumination were also associated with poorer psychological health. These findings have implications for informing the design of psychological interventions
during and post COVID-19 pandemic and are relevant to both practitioners and
policy-makers.
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