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Abstract
Objectives  Quantitative research on the psychological effects of lockdown conditions during the COVID-19 pandemic is 
needed to inform mental health interventions which aim to alleviate potential adverse effects. The goal of this study was to 
investigate psychological distress during the lockdown in New Zealand.
Methods  We implemented a longitudinal quasi-experimental research design using a sample (n = 81) who completed sur-
veys on mindfulness, satisfaction with life, and mental health indicators at three time-points, separated by at least 2-week 
intervals. The sample was divided into two parts, the baseline group (n = 44) and the lockdown group (n = 37). The baseline 
group completed the surveys the first time prior to lockdown, and mostly completed the second and third surveys during 
lockdown. The lockdown group mostly completed the survey for the first time during lockdown and the second and third 
surveys during or after lockdown.
Results  Mindfulness and satisfaction with life at baseline significantly predicted lower levels of depression, anxiety, and 
stress during uncertain and emergency conditions before and during lockdown. The baseline group experienced significantly 
less anxiety and stress during lockdown compared to just prior to the lockdown (baseline condition).
Conclusions  Individuals who have higher levels of mindfulness and those with greater life satisfaction experience signifi-
cantly less depression, anxiety, and stress over time, during both uncertain and emergency conditions such as during the threat 
of COVID-19. The finding of anxiety and stress reduction during lockdown may be specific to New Zealand, as conditions 
differ in many ways from those in other countries. Preventative measures which increase mindfulness and satisfaction with 
life could help alleviate depression, anxiety, and stress during uncertain and emergency conditions.
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The coronavirus pandemic has caused an alarming loss 
of human life and continued danger, resulting in over 4.3 
million deaths and more than 207 million cases worldwide 
(Worldometer, 2021). The International Labour Organiza-
tion (2021) reported that the livelihoods of millions of peo-
ple have been seriously disrupted due to the effects of the 
pandemic, and projections indicated that the number of peo-
ple experiencing poverty could increase by 119 million–124 
million in 2021 (Beaumont, 2021). The effects of COVID-
19 have also led to widespread and severe food insecurity 

globally, which disproportionately disadvantages those in 
low- and middle-income countries (The World Bank, 2021).

Bereavement, fear of infection, isolation, and financial 
insecurity due to the effects of the pandemic are precipitat-
ing mental health problems and exacerbating existing condi-
tions (World Health Organization, 2020). Many individuals 
may be experiencing elevated levels of anxiety as well as 
increased insomnia and alcohol and/or drug intake. Such 
factors have taken an enormous toll, with mental health care 
facilities in 93% of nations around the world disrupted or 
halted, according to a recent survey by the World Health 
Organization (2020).

A recent study from the USA (Ettman et al., 2020) with 
a large community sample of adult participants demon-
strated that the prevalence of depression in March and April 
2020 increased by more than 300% from levels prior to the 
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pandemic. The authors concluded that the pandemic sig-
nified a traumatic event in the lives of many Americans, 
resulting in high levels of psychological distress. Similarly, 
a study by Twenge and Joiner (2020) featuring a nation-
ally representative sample showed that American adults 
were approximately three times more likely to report anxi-
ety symptoms during the pandemic (April and May 2020) 
than they were in pre-COVID-19 times. However, results 
from this study showed that anxiety levels decreased slightly 
between April and May 2020, whereas levels of depressive 
symptoms continued to rise.

A study facilitated in the UK (Shevlin et  al., 2020), 
also with a large community sample of adult participants, 
demonstrated an increase of depressive and anxiety symp-
toms following the onset of the pandemic. In the study, the 
prevalence of depression during the pandemic was reported 
to be 22%, which is higher than pre-COVID-19 times, 
although the increase is not substantial. However, the data 
during the pandemic were collected in March 2020, which 
was relatively early in the history of the virus. Due to the 
spike in number of cases and resulting lockdowns in the UK 
(McMullan et al., 2021), the prevalence of depression and 
anxiety may have increase further.

The results of a longitudinal study conducted in China 
(Wang et al., 2020) with a very large community sample 
made up of participants of various ages (children, adoles-
cents, and adults) demonstrated that despite a sharp increase 
in the number of COVID-19 cases between the first and sec-
ond surveys, there was no significant change in depression 
or anxiety levels. The first surveys were completed from 
January 31 to February 2, 2020, and the second surveys 
were open from February 28 until March 1, 2020. The find-
ings are therefore inconsistent with those of the aforemen-
tioned studies from the USA (Ettman et al., 2020) and the 
UK (Shevlin et al., 2020); however, it is important to note 
that both surveys in the study by Wang et al. (2020) were 
conducted during the pandemic (unlike the American and 
UK studies, in which pre-COVID-19 levels of distress vari-
ables were measured). Wang et al. (2020) posited that the 
swift, responsive action taken by the Chinese Government 
reduced the spread of the virus and such measures could 
be generally protective against the development of mental 
health conditions.

While there is no substitute for physical safety, finan-
cial security, and adequate food supplies, research is nev-
ertheless critical in determining the psychological protec-
tive factors against adverse mental health outcomes during 
such challenging times. Research has shown that various 
aspects of dispositional mindfulness are predictive of lower 
levels of psychological distress among general and student 
populations (Medvedev et  al., 2018a). The results also 
demonstrated that nonjudgment was the strongest predictor 
of lower levels of depression, anxiety, and stress for both 

groups, with a moderate effect size. Another study by Med-
vedev et al. (2020) using network analysis with a sample 
made up of equal numbers of students and members of the 
general public showed that all mindfulness facets interact 
with one another to achieve health benefits, while having a 
nonjudgmental attitude specifically was highly and inversely 
linked to depression, negative affect, and anxiety. The results 
of this study further indicated that acting with awareness 
and non-reactivity were inversely linked with anxiety and 
stress, respectively.

Research has also demonstrated that mindfulness-based 
interventions help significantly decrease the symptoms of 
depression (Strauss et al., 2014) and lower stress (Chiesa 
& Serretti, 2009). Similarly, mindfulness- and acceptance-
based interventions have been demonstrated to reduce anxi-
ety symptoms (Vøllestad et al., 2012). Satisfaction with life 
has been shown to have significant, moderate inverse cor-
relations with distress variables (Headey et al., 1993). It is 
therefore instructive to investigate the potentially protective 
effects of mindfulness and satisfaction with life during the 
COVID-19 pandemic.

Mindfulness has been defined as a non-judgmental and 
non-reactive awareness of, and attention to the present 
moment, approached with as much openheartedness as 
possible (Kabat-Zinn, 2015). It encompasses the nonjudg-
mental observation of both internal and external phenom-
ena as they occur (Baer, 2003). Operating on autopilot or 
paying little attention to one’s own actions is therefore the 
opposite to mindfulness (Nagy & Baer, 2017). Rumination, 
preoccupation with the past, and worry or anxiety pertain-
ing to the future hamper attention to the present moment 
and thereby thwart mindfulness (Brown & Ryan, 2003). 
Conversely, the nonjudgmental observation of emotions, 
cognitions, and experiences which are key to mindfulness 
allow for increased self-regulation and selection of adap-
tive responses, rather than impulsive or automatic reactions 
(Roemer et al., 2021b).

Conceptions of mindfulness emanated from ancient East-
ern traditions but have more recently been adopted in West-
ern settings (Nagy & Baer, 2017). Mindfulness is conceived 
as an intrinsic quality of the mind; however, it can be further 
refined through practices such as meditation (Kabat-Zinn, 
2015). Mindfulness which has been cultivated intention-
ally often leads to spontaneous manifestations of effortless 
mindfulness.

The capacity of mindfulness and mindfulness-based 
interventions to reduce psychological distress with a wide 
range of samples has been well documented (Krägeloh et al., 
2019). For example, the results of a study with a sample of 
university students studying in Spain (Gallego et al., 2014) 
demonstrated that depression, anxiety, and stress levels were 
significantly lowered post-intervention among a group who 
received mindfulness-based cognitive therapy compared to 
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a control group. In a study by Joss et al. (2019), a sample 
of adults living in the USA who had been maltreated dur-
ing childhood were placed into either a mindfulness-based 
behavioral intervention group or a waitlist control group. 
The results indicated that the intervention group reported 
significantly greater increases in mindfulness and reduc-
tions of anxiety and stress than the waitlist control group. 
Similarly, the results of another study (Roemer et al., 2021b) 
showed distress among a sample of unemployed young 
adults in New Zealand was significantly reduced following 
participation in a low-dose mindfulness-based intervention, 
and those with higher levels of dispositional mindfulness 
and well-being benefited more from the intervention.

Life satisfaction is defined as the “the extent to which a 
person finds life rich, meaningful, full, or of high quality” 
by the American Psychological Association (2020, para. 1). 
Satisfaction with life may be defined as the level of similar-
ity between desired conditions and one’s individual percep-
tion of reality (Cummins and Nistico 2002); therefore, it is a 
cognitive process, as described by Diener et al. (1985). The 
degree to which the individual is satisfied with life usually 
depends on an assessment of how well one’s needs have been 
met in the past as well as an estimation of how likely they are 
to be satisfied in the future (Veenhoven, 2017).

Interventions which help increase satisfaction with life 
have been shown to have advantageous effects on mental 
health outcomes. For example, a recent study by Koydemir 
and Sun-Selışık (2016) demonstrated that following a 
strengths-based program, student participants from a uni-
versity in Turkey who were placed in an intervention group 
reported a significant increase in life satisfaction as well as 
psychological well-being compared to a control group. Adult 
participants living in Brazil who completed a gratitude-writ-
ing intervention in a recent clinical trial (Cunha et al., 2019) 
reported a significant increase in life satisfaction and signifi-
cant decreases of depressive symptoms over time. In another 
study from Hong Kong (Auyeung & Mo, 2019), university 
student participants who completed an online version of the 
Best Possible Self writing intervention reported significant 
gains of flourishing (conceptually similar to satisfaction 
with life in this context) and significantly reduced levels of 
depression compared to a control group.

Baseline levels of mindfulness and satisfaction with life 
may affect levels of distress resulting from the impact of 
the COVID-19 pandemic, and more specifically, lockdown 
conditions. Levels of mindfulness and satisfaction with life 
must therefore be controlled at baseline. However, this has 
rarely been implemented in past research with a few notable 
exceptions such as the study by Roemer et al. (2021b).

Research on the psychological effects caused by lock-
down must be specific to each country as lockdown condi-
tions vary substantially from country to country. Indeed, 
the lockdown conditions in New Zealand were unique 

in many ways and were described as among some of the 
strictest in the world by New Zealand’s Prime Minister, 
Jacinda Ardern (Jones, 2020). All new arrivals into New 
Zealand were required to go into a period of self-isolation 
from March 16, 2020, except for people travelling from 
some Pacific nations, which were largely unaffected by 
coronavirus at the time. There were only 102 cases of 
coronavirus and no deaths when New Zealand entered its 
first lockdown.

Unlike other countries such as the UK, New Zealand 
closed its borders to almost all non-citizens and non-resi-
dents, which dramatically decreased the number of people 
who had the virus entering the country (Jones, 2020). By the 
end of April, New Zealand had tested members of the public 
for coronavirus at a rate of 2190 per 100,000 people, which 
was a stark contrast to the USA where 1140 per 100,000 
people had been tested despite many more live cases (Gunia, 
2020; The Atlantic Monthly Group, 2021). The personal 
requirements of lockdown in New Zealand were also sig-
nificantly different to those of other nations. For example, 
individuals residing in New Zealand were allowed to go out 
in public to exercise during lockdown (Nielson, 2020), while 
in Russia, citizens were not permitted to do so (Coronavirus: 
Lockdown eased in Moscow after nine weeks, 2020). Fur-
thermore, existing literature shows that levels of depression 
and anxiety in the USA (Ettman et al., 2020) and UK (Shev-
lin et al., 2020) during the pandemic increased; however, 
there was no significant rise of these conditions in China 
(Wang et al., 2020). Longitudinal research from different 
countries around the world is needed to investigate the 
impact of the pandemic and lockdown conditions on psy-
chological distress.

Evidence from both intervention and cross-sectional 
studies carried out before the coronavirus pandemic dem-
onstrated that dispositional mindfulness and satisfaction 
with life may act as protective factors against psychological 
distress. Therefore, the first aim of the current study was to 
explore whether baseline levels of mindfulness and satisfac-
tion with life were inversely predictive of psychological dis-
tress during the coronavirus pandemic. Based on the findings 
of previous studies, it was hypothesized that individuals with 
higher levels of mindfulness and satisfaction with life would 
experience lower levels of depression, anxiety, and stress 
over time. As very little research regarding the effects of the 
lockdown on depression, anxiety, and stress had been carried 
out with New Zealand samples, a further aim of this study 
was to investigate such effects using a quasi-experimental 
design. One of the benefits of using quasi-experimental 
designs is that they have high generalizability to current life 
contexts due to their ecological validity. Given the previ-
ous research, it was hypothesized that levels of depression, 
anxiety, and stress would increase between the baseline and 
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lockdown conditions. We also explored the effects of indi-
vidual mindfulness facets on the distress variables over time.

Method

Participants

The participants (n = 81) were students studying psychology 
at under-graduate level at the University of Waikato, all of 
whom were living in New Zealand during the study. The 
participants’ ages ranged from 18 to 50 years, with a mean 
age of 24.31 years (SD = 7.82). There were over four times 
as many female participants (83%) than there were male par-
ticipants (17%). The sample comprised NZ European (62%), 
Māori (indigenous peoples of New Zealand) (17%), Asian 
(15%), and other ethnicities (6%). There were no significant 
demographic differences between the baseline group and 
lockdown group (see Table 1).

A part of the sample, the baseline group, completed 
the surveys the first time between March 16, 2020, and 

March 25, 2020, which was prior to the first lockdown 
in New Zealand (see Fig. 1). Participants in the baseline 
group mostly completed the second and third surveys 
during lockdown. The other part of the sample, the lock-
down group, mostly completed the survey for the first time 
between March 26, 2020, and April 27, 2020, which was 
during lockdown (see Fig. 1). Participants in the lockdown 
group completed the second and third surveys during or 
after lockdown.

Procedure

The Human Research Ethics Committee at the University 
of Waikato (New Zealand) granted ethical approval for this 
study prior to data collection. Information on the purposes 
of the study, how the data would be used, confidentiality, and 
participation was provided online, prior to the commence-
ment of each survey. One hundred and ninety-eight students 
studying a psychology research paper at under-graduate level 
at the University of Waikato, New Zealand, were invited to 
take part during a brief presentation prior to a lecture on 
campus. Ninety-three percent of the students in the class 
participated in the first survey. Forty-six percent of the stu-
dents in the class completed the first and second surveys, 
and 41% of the entire class completed all three surveys (see 
Fig. 2). Participants gave informed consent online before 
each questionnaire. The participants’ data was anonymized. 
Student participants received a small amount of course credit 
for completing each survey.

The three surveys (one for each time point) opened 
on March 16, 2020, 5 days before the introduction of the 
alert level system by the New Zealand Government and a 
week before the public were given 48 h to prepare for lock-
down (Supplementary Table S1). The national lockdown 
(Alert Level 4) in New Zealand lasted for approximately 
one month (Strongman, 2020), which is a relatively short 

Table 1   Demographic characteristics of the baseline group (n = 44) 
and the lockdown group (n = 37)

Note: at-test. bχ2test

Baseline group
(n = 44)

Lockdown group
(n = 37)

Test of 
statistical 
difference

Mean Age (SD) 23.93 (7.92) 24.76 (7.78) p > 0.05a

Sex n (%) p > 0.05b

Females 34 (77.3) 33 (89.2)
Ethnicity n (%) p > 0.05b

European 25 (56.8) 25 (67.6)
Māori 9 (20.5) 5 (13.5)
Asian 8 (18.2) 4 (10.8)
Other 2 (4.6) 3 (6.1)

Fig. 1   Timeline showing when the baseline group participants (n = 44) and the lockdown group participants (n = 37) completed the surveys and 
the alert levels in New Zealand (2020)
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duration compared to many other countries. The surveys 
remained open until June 19, 2020, at which time all of 
New Zealand was back in Level 1.

Measures

In this study, we used the short version of the Five Facet 
Mindfulness Questionnaire (FFMQ-18), because we wanted 
to keep our survey short, given it was administered at three 
separate time points (long surveys may result in higher levels 
of participant attrition and affect the accuracy of partici-
pants’ responses). In our main analysis, we used the total 
mindfulness score because it was found to be more reliable 
for the short version of the scale compared to the individ-
ual facets of mindfulness scores (Medvedev et al., 2018b). 
Moreover, recent network analysis conducted by Medvedev 
et al. (2020) demonstrated that all individual mindfulness 
facets contribute to the overall mindfulness construct in 
an interactive way, meaning that individual facets may not 
adequately represent the construct. Therefore, mindfulness 
was measured using the 18-item Five Facet Mindfulness 
Questionnaire (FFMQ-18), a self-report form covering five 
mindfulness domains: act with awareness, describe, non-
judge, non-react, and observe (Medvedev et al., 2018b). The 
FFMQ-18 uses a 5-point Likert-type scale, with response 
options from 1 (never or very rarely true) to 5 (very often or 
always true). The 18-item version has been shown to have 
good reliability and is considered a valid measure of trait 
mindfulness, with Cronbach’s alphas ranging from 0.79 to 
0.86 when measured over three occasions (Truong et al., 
2020). In the current study, Cronbach’s alpha ranged from 
0.85 to 0.88 over three time points.

The Satisfaction With Life Scale (SWLS) is a widely 
used 5-item self-report questionnaire which measures the 
extent to which individuals are satisfied with their lives. The 
measure requires individuals to rate their level of endorse-
ment for each item by the means of a 6-point Likert-type 
scale, with response options ranging from strongly agree to 

strongly disagree. It displays high internal consistency, evi-
denced by a Cronbach’s alpha of 0.87 (Diener et al., 1985). 
In the current study, Cronbach’s alpha ranged from 0.86 to 
0.91 over three time points. The SWLS also displays sound 
test–retest reliability, with a correlation coefficient of 0.82 
(Diener et al., 1985). Research has shown convergent and 
discriminant validities are satisfactory for this measure (van 
Beuningen, 2012). Well-established psychometric properties 
and brevity were major considerations for using this scale 
in the current study.

The Depression, Anxiety and Stress Scales (DASS-21) 
are an abridged version of the original 42-item self-report 
measure authored by Lovibond and Lovibond (1993). The 
measure requires individuals to rate their level of endorse-
ment for each of the 21 items on a 4-point Likert-type scale 
based on how they felt over the past week, with options rang-
ing from 0 (did not apply to me at all—never) to 3 (applied 
to me very much, or most of the time—almost always). The 
DASS-21 contains three 7-item subscales, depression, anxi-
ety, and stress, which each have been shown to demonstrate 
very high internal consistency, with Cronbach’s alphas of 
0.94, 0.87, and 0.91, respectively (Antony et al., 1998). In 
the current study, Cronbach’s alpha for the entire scale was 
0.92 for all three time points. The concurrent validity rat-
ings of the DASS-21 subscales were moderate to high when 
scores were compared to those of other frequently used 
measures of depression and anxiety (Antony et al., 1998). 
The DASS-21 is a reliable and relatively short scale, which 
is suitable to assess depression, anxiety, and stress in both 
clinical and non-clinical populations, providing sound rea-
sons for using this scale in the current study.

The demographic section of the surveys featured three 
items. The items asked participants to report their sex, age, 
and ethnicity. Participants were asked to check a box for 
their sex (male or female) and ethnicity (European/Pākehā, 
Māori, Pasifika, Asian, or other). The item on age requested 
participants to input their age in years.

Fig. 2   Flow chart of participant 
recruitment and attrition, show-
ing how many students partici-
pated and how many declined 
the invitation or left the study at 
each stage
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Data Analyses

Descriptive statistics were computed using IBM SPSS v27. 
A multi-level model was used with “time” as a level 1 pre-
dictor. The grouping variable (i.e., baseline vs lockdown 
group) was then entered as a level 2 predictor to investigate 
the effects of the lockdown on mental health constructs such 
as anxiety, depression, and stress. Mindfulness and life sat-
isfaction levels at Time 1 were not significantly different 
between the baseline and lockdown groups, which permitted 
us to add these variables as covariates of the outcome vari-
ables in the mixed model. Post hoc tests were conducted to 
investigate mean differences both within and between groups 
where significant main or interaction effects were found. In 
addition, we explored the overall contribution of individual 
mindfulness facets to depression, anxiety, and stress after 
controlling for effects of group and time, using multiple 

linear regression. We entered anxiety, stress, and depres-
sion, at Times 2 and 3 as outcomes and the five mindfulness 
facets measured at baseline as predictors, while controlling 
for the respective distress variables at Time 1 and the group-
ing variable (baseline vs lockdown). For all regression mod-
els, depression, anxiety, or stress at Time 1 was entered as 
a predictor in the first step followed by the group variable 
(baseline vs lockdown) in the second step, while all mind-
fulness facets were entered in a stepwise fashion in the next 
step, which permitted us to extract the most important pre-
dictor while simultaneously controlling for variance shared 
among mindfulness facets (see Medvedev et al., 2018a and 
Roemer et al., 2021a).

Table 2   Descriptive statistics 
including skewness and 
kurtosis values of the baseline 
group (n = 44) and lockdown 
group (n = 37) across the study 
variables at all time points

Variable Mean SD Min Max Skewness Kurtosis

Baseline group
FFMQ-18 Time 1 59.45 11.76 38 88 0.38  − 0.33
FFMQ-18 Time 2 60.64 11.22 42 86 0.27  − 0.65
FFMQ-18 Time 3 61.20 10.85 38 88 0.34  − 0.04
SWLS Time 1 20.66 5.28 5 30  − 0.68  0.60
SWLS Time 2 20.61 5.68 8 30  − 0.37  − 0.77
SWLS Time 3 21.41 4.79 9 30  − 0.48  − 0.23
Depression (DASS-21) Time 1 4.82 5.01 0 20 1.08 0.64
Depression (DASS-21) Time 2 4.93 3.87 0 13 0.54  − 1.01
Depression (DASS-21) Time 3 5.50 4.57 0 15 0.56  − 1.01
Anxiety (DASS-21) Time 1 5.02 4.14 0 15 0.92 0.25
Anxiety (DASS-21) Time 2 3.41 3.47 0 12 1.21 0.64
Anxiety (DASS-21) Time 3 3.30 3.12 0 13 1.04 0.98
Stress (DASS-21) Time 1 8.02 4.67 0 18 0.38  − 0.49
Stress (DASS-21) Time 2 6.11 3.82 0 14 0.42  − 0.46
Stress (DASS-21) Time 3 7.02 4.69 0 17 0.47  − 0.64
Lockdown group
FFMQ-18 Time 1 59.65 7.77 47 75 0.38  − 0.73
FFMQ-18 Time 2 59.76 8.30 44 78 0.25  − 0.70
FFMQ-18 Time 3 60.27 8.25 46 78 0.09  − 0.55
SWLS Time 1 19.35 5.33 7 28  − 0.37  − 0.49
SWLS Time 2 19.73 5.77 6 27  − 0.57  − 0.65
SWLS Time 3 20.35 5.80 9 30  − 0.43  − 0.85
Depression (DASS-21) Time 1 5.68 4.39 0 19 1.19 1.51
Depression (DASS-21) Time 2 6.54 4.95 0 20 1.01 0.87
Depression (DASS-21) Time 3 5.49 4.10 0 16 0.79 0.07
Anxiety (DASS-21) Time 1 4.00 3.53 0 14 1.41 1.71
Anxiety (DASS-21) Time 2 4.11 3.66 0 13 1.11 0.21
Anxiety (DASS-21) Time 3 3.81 3.20 0 12 0.93 0.15
Stress (DASS-21) Time 1 6.65 3.33 0 12  − 0.07  − 1.05
Stress (DASS-21) Time 2 6.81 4.02 0 16 0.63  − 0.11
Stress (DASS-21) Time 3 6.92 4.00 0 16 0.27  − 0.40
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Results

The means, standard deviations, minimum and maximum 
values, and skewness and kurtosis values for all variables 
at each time point of the baseline group and the lockdown 
group are displayed in Table 2. The scales and important 
subscale scores implemented in this study were normally 
distributed, with skewness and kurtosis values ranging 
from − 1.05 to 1.71 (West et al. (1995) stated that skewness 
and kurtosis values should fall between − 2 and 2 for data to 
be considered normally distributed). There were no inequali-
ties of variances across study variables between the baseline 
group and lockdown group. Mindfulness and life satisfaction 
levels at Time 1 were not significantly different between 
the baseline group and lockdown group, which permitted 
us to use these variables at Time 1 as additional predictors 
of distress outcomes in a mixed model.

For anxiety, a multi-level model showed a significant 
main effect of time (F(1,79) = 3.19, p = 0.04), η2 = 0.04), 
and interaction between group and time (F(1,79) = 5.44, 
p < 0.01), η2 = 0.07). The results indicated that anxiety lev-
els changed in different ways over time depending on the 
group (baseline or lockdown). Post hoc tests show that for 
the baseline group, anxiety levels were significantly higher 
at Time 1 compared to Time 2 and Time 3 (p = 0.001), 
while no significant difference was observed for the lock-
down group, (see Fig. 3), which was contrary to one of our 
original hypotheses. There were also significant main effects 
of mindfulness with a moderate effect size (F(1,79) = 5.42, 

p = 0.023, η2 = 0.07) and life satisfaction with a large effect 
size (F(1,79) = 11.83, p < 0.001, η2 = 0.13), indicating the 
protective roles of these variables against anxiety for both 
groups and over time.

A multi-level model was also applied for stress, which 
showed a significant main effect of time (F(1,79) = 5.92, 
p = 0.003), η2 = 0.07) and interaction between group and 
time (F(1,79) = 3.14, p = 0.046), η2 = 0.04). The results show 
stress levels changed in different ways over time depending 
on the group (baseline or lockdown). Post hoc tests indicated 
that for the baseline group, stress levels were significantly 
higher at Time 1 compared to Time 2 (p = 0.002) but not 
compared to Time 3 (see Fig. 4), which was contrary to one 
of our original hypotheses. The differences in the levels of 
stress between Time 2 and Time 3 were not significant for 
this group. For the lockdown group, anxiety levels did not 
change significantly over time. There was a significant and 
large main effect of mindfulness (F(1,79) = 15.64, p < 0.001, 
η2 = 0.17), and a medium to large effect for satisfaction with 
life (F(1,79) = 10.31, p = 0.002, η2 = 0.12), indicating the 
protective roles of these variables against stress for both 
groups and over time.

There was no significant main effect of time and interac-
tion between time and group observed for depression, indi-
cating no significant differences between groups and over 
time. However, there was a significant and moderate main 
effect of mindfulness (F(1,79) = 6.15, p = 0.015, η2 = 0.07) 
and a large effect of life satisfaction (F(1,79) = 47.51, 
p < 0.001, η2 = 0.38) on depression scores, signifying the 
protective nature of these variables against depression.

Fig. 3   Anxiety levels across the 
three time points of the baseline 
group (n = 44) and lockdown 
group (n = 37)
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Regression analysis showed that when controlling for 
depression at Time 1 (R2 = 0.49, p < 0.01) (the effect of the 
lockdown group was not significant), acting with awareness 
measured at Time 1 was the strongest significant inverse 
predictor of depression at Time 2 (standardized β =  − 0.20, 
p = 0.026). No other mindfulness facets were significant 
predictors after controlling for the acting with awareness 
effect. Similarly, acting with awareness significantly and 
inversely predicted depression scores at Time 3 (standard-
ized β =  − 0.20, p = 0.014) after accounting for depression 
at Time 1 (R2 = 0.55, p < 0.01) while there was no significant 
effect of the lockdown group. A multiple linear regression 
model indicated that after controlling for anxiety at Time 1 
(R2 = 0.45, p < 0.01) and the significant effect of the lock-
down group (R2 = 0.04, p = 0.02), having a nonjudgmental 
attitude was the strongest predictor of anxiety at Time 2, 
with a small to moderate effect size (standardized β =  − 0.20, 
p = 0.016). After controlling for nonjudge, no other mind-
fulness facets were significant predictors of anxiety at Time 
2. When anxiety at Time 3 was used as the outcome vari-
able, only anxiety at Time 1 (R2 = 0.45, p < 0.01) and the 
lockdown group effects (R2 = 0.03, p = 0.04) were significant 
predictors. Individual mindfulness facets measured at Time 
1 were not significant predictors of stress at Time 2 or Time 
3 after having controlled for stress at Time 1 and the effects 
of the lockdown group.

Discussion

The aim of the current study was to investigate anxiety, 
stress, and depression levels during lockdown in New Zea-
land using a quasi-experimental longitudinal research design 
controlling for baseline levels of mindfulness and satisfac-
tion with life. The results showed that mindfulness and sat-
isfaction with life at baseline significantly predicted lower 
levels of depression, anxiety, and stress during uncertain and 
emergency conditions, before and during lockdown, which 
aligned with our first hypothesis. Contrary to our second 
hypothesis, the results also indicate a significant reduction 
of anxiety and stress during lockdown compared to just prior 
to the lockdown baseline condition.

The findings suggest that individuals who have higher 
levels of mindfulness experience significantly less depres-
sion, anxiety, and stress over time, during both uncertain and 
emergency conditions such as during the threat of COVID-
19. The results are consistent with a study carried out in Italy 
showing that mindfulness was protective against psychologi-
cal distress during the pandemic (Conversano et al., 2020). 
A study facilitated in Turkey (Saricali et al., 2020) demon-
strated that lower levels of mindfulness were associated with 
greater levels of fear of COVID-19 using structural equation 
modeling with bootstrapping. As fear and/or worry are key 
components of anxiety, the findings of the current study are 
also consistent with the results of the study by Saricali et al. 
(2020) and demonstrate potential generalizability to other 
populations.

Fig. 4   Stress levels across the 
three time points of the baseline 
group (n = 44) and lockdown 
group (n = 37)
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The results of our study also suggest that people with 
higher levels of satisfaction with life experience signifi-
cantly less depression, anxiety, and stress over time, during 
both uncertain and emergency conditions such as during 
the threat of COVID-19. The findings of the current study 
were consistent with research carried out in Poland during 
the onset of COVID-19 by Trzebiński et al. (2020), which 
showed that higher levels of life satisfaction were associ-
ated with lower levels of state anxiety, using correlational 
methods. The study by Trzebiński et al. further demonstrated 
that life satisfaction mediated the relationship between basic 
hope and both anxiety and COVID-19 stress, using media-
tional analyses. Similarly, a study facilitated with Italian 
participants during the pandemic by Gori et al. (2020) dem-
onstrated the inverse relationship between life satisfaction 
and perceived stress using correlational analyses. The results 
of a study carried out with participants who were living in 
Canada in March and April 2020 (Best et al., 2020)—dur-
ing which time strict social distancing was enforced by the 
Canadian Government—showed an inverse relationship 
between life satisfaction and depression, using correlational 
methods.

The current study adds weight to the findings of the rela-
tionships between mindfulness, satisfaction with life, and 
psychological distress described in other studies, because 
of its longitudinal scope. Correlational studies are valuable 
because they demonstrate important links between factors; 
however, it is not possible to detect the direction of the rela-
tionship as correlation does not determine causation. The 
point of difference of the current study is that data were col-
lected across three time points, demonstrating mindfulness 
and satisfaction with life were predictive of lower psycho-
logical distress over time and in varying conditions.

The findings of the reduction in anxiety and stress after 
having gone into lockdown may be specific to the sample 
population as the New Zealand lockdown differed in many 
ways from those in other countries. Our findings are incon-
sistent with the results of the studies from the USA (Ettman 
et al., 2020), UK (Shevlin et al., 2020), and China (Wang 
et al., 2020) which were mentioned in the introduction sec-
tion. Furthermore, a recent systematic review (Xiong et al., 
2020) featuring studies from China, Denmark, Iran, Italy, 
Nepal, Spain, the USA, and Turkey indicated that anxiety, 
depression, and psychological distress were reported to be 
relatively higher during the COVID-19 pandemic, which is 
also inconsistent with the findings of the current study.

Another longitudinal study in New Zealand by Sib-
ley et al. (2020) investigated the impact of COVID-19 on 
psychological outcomes with a large sample which was 
representative of the general population using a matched-
samples design. The results showed that the post-lockdown 
group reported somewhat higher levels of psychological 
distress compared to the pre-lockdown group. This finding 

is consistent with studies from other countries (see Xiong 
et al., 2020).

However, a noteworthy difference between the study by 
Sibley et al. (2020) and the current study is the time range 
during which data were collected. In the study by Sib-
ley et al. (2020), participants in the pre-lockdown group 
completed the surveys from October 1 to December 31, 
2019. The first cases of the virus in Wuhan, China, were 
not reported until December 1, and information about the 
disease was provided to the World Health Organization on 
December 31, 2019 (Strongman, 2020). The coronavirus 
was deemed low risk to New Zealanders in January 2020 
by the Ministry of Health. Therefore, the study by Sibley 
et al. (2020) compares the psychological distress levels 
between individuals when the coronavirus was virtually 
unknown in New Zealand to those who were living through 
lockdown conditions due to COVID-19, whereas the cur-
rent study compares depression, anxiety, and stress levels 
of participants just prior to the lockdown, when COVID-19 
was known as a serious threat, and lockdown conditions. The 
results of the current study therefore indicate that the lock-
down measures in New Zealand may have alleviated some 
of the stress and anxiety caused by the threat of COVID-19.

The results of the multiple linear regression we carried 
out to investigate the contributions of mindfulness facets to 
depression, anxiety, and stress demonstrated that acting with 
awareness assessed at Time 1 inversely predicted depression 
at Time 2 and Time 3, while other mindfulness facets were 
not significant predictors of depression after accounting for 
the acting with awareness effect. Unlike the results from the 
study by Medvedev et al. (2018a), which indicated having a 
nonjudgmental attitude was the strongest inverse predictor 
of depression, we found that the ability to act with awareness 
was the major inverse predictor of depression over time. This 
could be explained by the fact that the current study was 
conducted during the COVID-19 pandemic, including the 
lockdown condition. Therefore, the ability to act with aware-
ness may be more effective in reducing depressive symptoms 
during uncertainty and emergency conditions. However, our 
results show that having a nonjudgmental attitude predicted 
lower levels of anxiety over time, which is fully consistent 
with the literature (Medvedev et al., 2018a) and emphasizes 
the important role this facet plays in protecting against anxi-
ety in both normal and emergency conditions. Interestingly, 
after accounting for the variance explained by these major 
mindfulness predictors, other facets were not significant in 
predicting anxiety.

Preventative measures which increase mindfulness could 
help alleviate depression, anxiety, and stress during both 
uncertain and emergency conditions. Indeed, participants in 
studies who undertook mindfulness-based programs during 
the COVID-19 pandemic reported a reduction of depres-
sive and anxiety symptoms. In a study in Italy (Matiz et al., 
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2020), the depression and anxiety levels of female teacher 
participants significantly decreased after the completion of 
an 8-week mindfulness-oriented meditation program. A 
mindfulness-based intervention was implemented for can-
cer patients and their informal caregivers in California in 
a study by Kubo et al., (2019). The findings demonstrated 
that participants experienced less depression after having 
completed the program.

Preventative measures which help increase satisfaction 
with life could also help reduce depression, anxiety, and 
stress in uncertain and emergency conditions. A search in 
June 2021, using PsycInfo, Web of Science, and Scopus 
revealed that there were no peer-reviewed studies investi-
gating the results of psychological treatments other than 
mindfulness-based interventions which aimed to enhance 
satisfaction with life solely during the COVID-19 pandemic. 
Interventions which have been successfully implemented 
at other times to help increase satisfaction with life have 
included strengths-based programs (Proctor et al., 2011), 
gratitude list-writing (Wood et al., 2010), hope enhancement 
strategies (Weis & Speridakos, 2011), and the Best Possible 
Self intervention (Peters et al., 2013).

As described in the introduction, satisfaction with life 
is based on a cognitive, evaluative approach to one’s life 
conditions (Diener et al., 1985) and therefore involves a type 
of self-judgment, which contrasts with the nonjudgmental 
facet of mindfulness. As outlined earlier, life satisfaction 
depends on evaluations based on various time perspectives, 
the present, as well as the past and future (Veenhoven, 
2017), which further contrasts to the focus on the present 
moment in mindfulness. It follows that mindfulness could 
contribute to greater life satisfaction, because it engenders 
appreciating the present moment and learning to let go of 
judgments or taking a nonjudgmental stance towards one’s 
own evaluations (Kabat-Zinn, 2001). Indeed, a mindfulness-
based intervention facilitated in Spain during the COVID-19 
pandemic was shown to have significantly increased life sat-
isfaction levels among a large sample of students (Pizarro-
Ruiz et al., 2021).

Interventions which help increase mindfulness and satis-
faction with life may also improve immune responses during 
the COVID-19 pandemic. Research has shown that increased 
levels of stress are linked to decreased levels of immune 
functionality (Herbert & Cohen, 1993). A meta-analysis 
demonstrated that mindfulness-based stress reduction leads 
to significant decreases in stress (Khoury et al., 2015), and 
other studies have shown the inverse relationship between 
stress and contentment or satisfaction with life (Cordaro 
et al., 2021; Schiffrin & Nelson, 2010). Therefore, measures 
which help raise mindfulness and satisfaction with life could 
reduce stress, thereby enhancing immunity during uncertain 
and emergency conditions.

Limitations and future research

The current study was conducted in New Zealand, where 
the government had enforced measures which were differ-
ent from those in other countries. The significant decreases 
in anxiety and stress experienced by the baseline group 
after having gone into the lockdown condition may not be 
generalizable to other populations, because conditions in 
New Zealand were (and continue to be) unique in many 
ways. Firstly, New Zealand is one of a few countries in 
the world to have a generally high standard of living. The 
information regarding the alert level system, requirements, 
and guidelines provided by the New Zealand Government 
throughout the pandemic was clear, concise, and com-
prehensive. The lockdown period in New Zealand was 
relatively short compared to those of other countries. 
Moreover, the requirements of citizens in New Zealand 
enforced by the government varied to those stipulated by 
governments of other regions around the world. A recent 
review (Brooks et al., 2020) demonstrated that inadequate 
supplies, inadequate information, and length of isolation 
impacted on distress levels during quarantine measures. 
Although the New Zealand–based sample limits the gen-
eralizability of some of the findings, the results also go 
some way to bear testimony to the effectiveness of the 
actions undertaken by the New Zealand Government 
during the COVID-19 crisis. However, the results which 
demonstrated that mindfulness and satisfaction with life 
protect against depression, anxiety, and stress in emer-
gency and uncertain conditions may still be generalizable 
to other populations, given that these results applied to 
both groups and across all time points, and are consistent 
with the results of other studies.

The sample was made up of undergraduate university stu-
dents, most of whom were young (between 18 and 29 years 
old) and female, which limits the generalizability of our find-
ings to a wider population. The students were required to 
submit assessments with a maximum of a 1-week extension 
offered; therefore, the usual pressures associated with study 
were not especially alleviated. A transition from attending 
lectures and tutorials on campus to learning remotely, with 
lessons provided online was required of the students, which 
was not without its stressors. New Zealanders, including stu-
dents, who lost their full-time or part-time jobs due to the 
effects of COVID-19 were able to access a relief payment 
(“Relief payments for people who lost jobs due to COVID-
19 announced,” 2020). Given the unique set of stressors the 
students faced, it is difficult to determine whether the results 
of the decreases in anxiety and stress after having gone into 
lockdown would be generalizable to other populations, such 
as children and youth, retired persons, wage- and salary-
earners, business-owners, or beneficiaries.
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In this study, we used the total mindfulness score to inves-
tigate the effects of mindfulness on psychological distress 
variables, due to using the short version of the FFMQ, in 
which reliability of individual subscales is less satisfac-
tory than that of the total score. However, we conducted an 
exploratory regression analysis to investigate the contribu-
tion of individual mindfulness facets on depression, anxiety, 
and stress, although the results may be affected by lower 
reliability of individual facets. Future studies could use the 
full version of the FFMQ to allow for the investigation of 
the effects of mindfulness facets.

The findings of this study are limited as none of the 
items in the surveys asked the participants about their 
personal meditation experiences. Previous research dem-
onstrates that individuals who meditate respond to FFMQ 
items differently to non-meditators (Van Dam et  al., 
2009). Responses to the observing facet in particular vary 
between meditators and non-meditators (Baer, 2011; Baer 
et al., 2006; Lilja et al., 2011). It is therefore difficult to 
make generalizable statements, especially in terms of 
individual facets, based on the results from data collected 
using the FFMQ when samples consist of individuals 
who probably vary substantially in relation to meditation 
practice.

Due to the inclusion of self-reported measures in the 
current study, a further limitation is common method bias. 
Spurious effects may occur when several constructs are 
measured by means of common methods such as multiple-
item scales due to the measures themselves, instead of the 
constructs under investigation. For example, social desirabil-
ity and item priming effects may influence the way in which 
participants respond to certain items, which are independent 
of the actual correlations between constructs under investi-
gation (Podsakoff et al., 2003, 2012).

A limitation of quasi-experimental designs is the absence 
of randomization (Reichardt, 2009). In non-equivalent group 
designs such as the one implemented in this study, the par-
ticipants of each group could differ systematically. Although 
it was demonstrated the groups do not significantly differ 
in terms of demographic variance, they could vary in other 
ways, which could have affected the results. However, in the 
estimation of the researchers, the differences in the levels of 
anxiety and stress between the first and second time points 
observed across the two groups were due to the lockdown 
condition, and not due to the characteristics of the partici-
pants of the specific groups. In addition, the sample size in 
the current study was relatively modest, which may limit the 
generalizability of our findings.

Further research is needed on the preventative effects 
of mindfulness interventions and treatments which help 
increase satisfaction with life on mental health outcomes 
such as depression, anxiety, and stress in the face of 

COVID-19 with samples from a range of populations. 
Interventions to increase mindfulness and raise levels of 
satisfaction with life vary in both content and mode of 
delivery, and more studies are needed to determine which 
types are most effective during times of uncertainty and 
in emergency conditions. Furthermore, a preventative pro-
gram designed to increase both mindfulness and satisfac-
tion with life levels simultaneously could be created and 
tested to potentially buffer against adverse mental health 
outcomes during uncertain times and emergency condi-
tions. The effects of mindfulness and satisfaction with life 
on immune responses need to be studied experimentally 
and developing a specific intervention which encompasses 
both these factors may prove worthwhile.

Further research on the psychological impact of the 
effects of COVID-19 with a range of samples and in 
various conditions is necessary to inform mental health 
practices around the world. As different populations face 
unique sets of problems in terms of number of active cases, 
healthcare access, standard of living, supplies, and access 
to information, a bespoke approach to mental health treat-
ment may be indicated. The COVID-19 pandemic situation 
continues to develop rapidly; therefore, research must be 
ongoing. Longitudinal datasets on mental health outcomes 
with similar timings to those of the current study may 
exist and it would be beneficial for such data to be ana-
lyzed wherever possible. Further analysis of longitudinal 
data would allow for a more thorough understanding and 
comparison of critical time points at which the pandemic 
effects were affecting mental well-being. Longitudinal 
and quasi-experimental studies could inform preventative 
measures and mental health treatments in terms of timing 
and content.
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