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Abstract
COVID-19 has led to mental health adversities worldwide. The current study examined whether daily practice of brief mind-
fulness training has a beneficial impact on affective well-being, and mitigates the negative impact of exposure to COVID-19 
news during the pandemic. Participants were randomly assigned into a mindfulness training (MT) group or a waitlist control 
(WC) group. Participants in the MT group practiced guided mindfulness meditation for a minimum of 10 min each day 
for 10 days. Both groups completed questionnaires assessing well-being at baseline and after the 10-day period. We also 
included four ecological momentary assessments (EMA) interspersed throughout the day to measure fine-grained affective 
states and recent exposure to COVID-19-related news, which has been linked to negative affect. We observed an increase in 
positive affect in the MT group compared to the WC group in the post-training assessment. However, no group differences 
emerged in the other three post-training affective measures of negative affect, anxiety and depression. EMA revealed that 
the MT group also showed more positive affective valence than the WC group across the 10 days. Notably, the WC group 
reported more negative affective valence following COVID-19 news exposure, whereas the MT group was not impacted. 
Taken together, our study indicates brief sessions of guided mindfulness meditation during COVID-19 may boost positive 
affect and serve as a protective buffer against the negative impact of exposure to COVID-19-related news on affective well-
being. These findings highlight the utility of mindfulness meditation as an accessible and cost-effective technique to elevate 
positive affect amidst the COVID-19 pandemic.

Introduction

Designated as a pandemic by the World Health Organiza-
tion in March 2020, the coronavirus (COVID-19) has led to 
devastating health outcomes worldwide. Its impact on psy-
chosocial well-being is equally far reaching; an increasing 
number of studies around the world have documented symp-
toms of depression and anxiety as a result of the pandemic in 
the general population (González-sanguino et al., 2020; Luo 
et al., 2020), and especially among health care workers (Lai 
et al., 2020; Romero et al., 2020). Several systematic reviews 

and meta-analyses have substantiated these negative psycho-
social impacts of COVID-19 (Luo et al., 2020; Pappa et al., 
2020). Arising from uncertainty about the future, isolation 
due to quarantines, and health concerns among others, these 
adverse mental health effects may evolve into long-lasting 
consequences on quality of life well beyond the pandemic 
(Luo et al., 2020; Torales et al., 2020). Mental health pro-
fessionals and scientists alike have urged for the develop-
ment of timely, distance-based mental health intervention 
to address unmet mental health needs during COVID-19 
(Holmes et al., 2020; Xiang et al., 2020).

A potential effective coping strategy for addressing men-
tal health adversities during the pandemic may be mind-
fulness meditation. Although numerous characterizations 
exist, we refer mindfulness to the ability to focus on the 
present moment with openness (Brown & Ryan, 2003) and 
a non-judgmental stance (Bishop et al., 2004; Kabat‐Zinn, 
1990). Training in mindfulness mediation has been shown 
to enhance attention (Basso et al., 2019; Jha et al., 2007; 
Tang et al., 2007) and acceptance (Cheung & Ng, 2019), 
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suggesting mindfulness is an ability that can be improved 
with practice. Intervention studies collectively demonstrate 
that practicing mindfulness meditation is beneficial for affec-
tive well-being, with systematic reviews and meta-analyses 
reporting moderate effect sizes on alleviating symptoms of 
depression and anxiety (Goyal et al., 2014; Hofmann et al., 
2010; McClintock et al., 2019). When incorporated into clin-
ical programs such as Mindfulness-Based Cognitive Therapy 
or Mindfulness-Based Stress Reduction, this robust effect 
is observed in psychiatric and medical populations (Goyal 
et al., 2014; Grossman et al., 2004). Practicing mindfulness 
meditation also enhances positive affect, well-being, and 
quality of life in the general population (Eberth & Sedlmeier, 
2012; Garland et al., 2015; Khoury et al., 2015). Even short-
term mindfulness practices (with training lasting no more 
than two weeks) delivered via smartphone apps have been 
shown to reduce negative affect, stress, and depressive symp-
toms as well as enhance positive affect (Economides et al., 
2018; Flett et al., 2019; Lindsay et al., 2018; Schumer et al., 
2018). These converging lines of evidence underscore the 
benefits of mindfulness meditation on affective well-being.

Traditionally, intervention studies have examined group 
differences in aggregate levels of affective well-being at 
the conclusion of the mindfulness training. This approach 
inherently assumes that affect is stable and overlooks the 
fluctuations in affect over time within individuals. Nota-
bly, affective experiences are hardly static; instead, they 
dynamically change throughout the day as a function of 
our personal and interpersonal experiences (Kuppens et al., 
2010; Lapate & Heller, 2020). To capture the dynamics of 
affect, more recent intervention studies have begun to use 
ecological momentary assessments (EMA) to measure the 
moment-to-moment changes in affect (Chin et al., 2019; 
Geschwind et al., 2011; E. K. Lindsay et al., 2018; Row-
land et al., 2018). The advantages of this methodological 
approach are multifold (Shiffman et al., 2008): combined 
with the appropriate statistical analyses, it avoids washing 
out intra-individual differences across time; it enables the 
exploration of dynamic relationships between affect and 
ongoing experiences; it is ecologically valid as assessments 
take place in the real world. These intervention studies with 
EMA found that mindfulness training enhances momentary 
positive affect (Geschwind et al., 2011; Lindsay et al., 2018), 
as well as reduces momentary stress (Chin et al., 2019), and 
anxiety (Lahtinen & Salmivalli, 2020). Such findings high-
light the value of EMA in revealing the momentary relation-
ship between affect and ongoing experience. As the current 
study aimed to assess the impact of mindfulness training on 
affective experiences, EMA enabled us to measure intra-
individual differences in affective dynamics across time in 
the real world, highlighting the value of this methodological 
approach in mindfulness intervention research.

Of relevance to the current pandemic, an EMA approach 
allowed us to not only assess the dynamics of affect, but 
also determine the impact of exposure to COVID-19-related 
news on affective well-being. Negative news exposure has 
been linked to negative affective states (de Hoog & Verboon, 
2020; Unz et al., 2008). Evidence also points towards an 
additive effect in prolonged news exposure: for example, 
one study found that the amount of news exposure to the 
Boston Marathon bombings positively correlated with acute 
stress symptoms (Holman et al., 2014). Given the extent of 
daily news coverage on COVID-19 in the months following 
its designation as a pandemic, these findings suggest that 
exposure to COVID-19 news may contribute to the reported 
negative affect. In particular, one study found that obtain-
ing COVID-19 information was associated with the worst 
emotional experience compared to other measured activities 
(Lades et al., 2020). Thus far, mindfulness has been shown 
to be beneficial for our affective well-being. This raises the 
question of whether mindfulness training can attenuate the 
negative affect associated with exposure to negative news. 
The implementation of an ecologically valid and brief mind-
fulness intervention plus a focus on COVID-19 news expo-
sure sets our study apart from past research on mindfulness 
intervention.

The present study examined whether daily practice of 
brief mindfulness training had a positive impact on well-
being, especially following exposure to COVID-19-related 
news. To address this, participants were randomly assigned 
into a mindfulness training (MT) group or waitlist control 
(WC) group. Participants in the MT group, but not the WC 
group, were instructed to practice mindfulness meditation 
for at least 10 min each day for 10 days. To assess the overall 
impact of mindfulness training on well-being, all partici-
pants completed the same set of questionnaires before and 
after the 10-day period. To assess momentary changes in 
affect during the 10 days, both groups completed four EMA 
surveys each day for all 10 days, reporting their momen-
tary affect and exposure to COVID-19-related news. We 
assessed the impact of mindfulness meditation on changes 
in well-being post-training (via questionnaire responses) 
and throughout the study (via ecological momentary assess-
ments), and examined these changes as a function of their 
exposure to COVID-19-related news.

Methods

Participants

A total of 64 participants were recruited for this study on a 
rolling basis. Recruitment was conducted via emails to grad-
uate programs in several universities within North America, 
with our sample consisting primarily of graduate students 
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and their affiliates. Data collection occurred between May 
6th and May 31st, 2020. Subject recruitment ended as new 
COVID-19 cases began to plateau in Alberta, Canada, as 
that was the primary site of recruitment; other areas of 
recruitment (e.g. British Columbia, Canada; Ontario, Can-
ada; New Hampshire, USA) also showed a decrease or pla-
teau in new COVID-19 cases at the end of the recruitment 
period. We are not aware of any major COVID-19-related 
policy changes or unexpected events (beyond the recurring 
daily reports of COVID-19 cases) during this data collec-
tion period in the main sites of recruitment. Importantly, 
this sample size is comparable to a recent study that used 
the same delivery platform of mindfulness training (i.e. the 
smartphone app Headspace) for a similar duration and num-
ber of sessions (i.e. 10 min per session for 10 sessions), 
who reported medium effect sizes on its outcome measures 
of stress, affect and irritability (Economides et al., 2018).1 
Two participants did not complete the study, resulting in a 
final sample of 62 participants (52 females and 10 males; 
age range = 19–63 years, M = 29.9 years, S.D. = 8.8). Partici-
pant inclusion criteria included age 17–65, ability to speak 
and understand English, previous practice of mindfulness or 
meditation could not have exceeded once or more per week 
in the past 3 months. All participants provided informed 
consent and were paid for their participation in the form 
of e-gift certificates. The study was approved by the Con-
joint Faculties Research Ethics Board at the University of 
Calgary.

Design and procedure

This 12-day study consisted of baseline and post-training 
assessments that took place one day before and after the 
10-day mindfulness training period. Only one of two groups 
of participants completed the mindfulness training. How-
ever, both groups completed ecological momentary assess-
ments throughout the 10-day period. We describe each com-
ponent of the study in detail below.

Mindfulness training

Participants were randomly assigned to the Mindfulness 
Training (MT) group (n = 32) or the Waitlist Control (WC) 
group (n = 30). The MT group practiced guided mindfulness 

training every day for 10 days. They were provided with a 
one-month subscription to Headspace (Santa Monica, Cali-
fornia, USA), a smartphone application that offers various 
courses on guided training and has been used in previous 
mindfulness training studies (Bostock et al., 2019; Econo-
mides et al., 2018; Flett et al., 2019). Participants chose one 
of four 10-day courses, each targeting different aspects of 
well-being: kindness, managing anxiety, letting go of stress, 
or concentration. These courses all involve a core mindful-
ness component that focuses on cultivating attention and 
awareness in a nonjudgmental manner (Van Dam, 2017). 
Participants receive the option to practice meditating for 10, 
15, or 20 min each day. During each session, listeners were 
instructed to sit comfortably and were guided through mind-
fulness meditation to develop a sense of mindful awareness. 
At the end of each session, they completed a daily post-
practice survey that asked them to report on the following: 
1) the duration of their training, 2) how focused they were 
during the training (1 = extremely unfocused, 4 = extremely 
focused), and 3) how positive or negative they felt during 
the training (1 = extremely negative, 5 = extremely positive). 
Participants received the daily post-practice survey in the 
morning and were asked to complete the survey upon finish-
ing their daily session of mindfulness practice. This data is 
missing from one subject due to technical errors. The WC 
group did not participate in the mindfulness training dur-
ing this period, but was offered a 1-month subscription to 
Headspace after the study concluded.

Baseline and post-training assessment. At the baseline 
assessment on Day 1 and post-training assessment on Day 
12, all participants completed the same set of online ques-
tionnaires that broadly assessed their affective well-being. 
Additional measures were collected on thought patterns but 
will not be reported here. Of relevance to this study, par-
ticipants completed the Positive Affect and Negative Affect 
Scale (PANAS; state version), the Patient-Reported Out-
comes Measurement Information System (PROMIS)-depres-
sion scale, and the PROMIS-anxiety scale. The PANAS is a 
20-item scale assessing positive and negative affective states 
(Watson et al., 1988), where participants rate the extent to 
which they are currently experiencing 10 different positive 
and 10 different negative affective states (e.g., distressed, 
enthusiastic) on a 5-point Likert scale. The positive and 
negative affect subscales were computed as the sum of the 
scores across the 10 positive and negative items respectively, 
with possible scores on each subscale ranging from 10 to 
50. Both the PROMIS depression and anxiety scales short 
forms consist of 8 items, and are commonly used to assess 
depression and anxiety in healthy and clinical populations 
(Cella et al., 2010; Pilkonis et al., 2011, 2014). Participants 
rated how often they felt this way in the last 24 h for each 
item on a 5-point Likert scale. The PROMIS depression 
and anxiety scales were computed as the sum of the scores 

1 A post hoc power analysis indicated the number of subjects 
per group needed to achieve the effect size (Cohen’s d = 0.47) 
on the affective measure in Economides et  al. (2018) is n = 13 
(= .05, = 80%). This study also included other well-being measures, 
such as stress and irritability (Cohen’s d = 0.26–0.45). If we consid-
ered all their outcomes measures in our power analysis by computing 
the average effect size across these measures, the number of subjects 
per group needed to achieve this effect size is 17 (= .05, = 80%).
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across the 8 items in each scale, with possible scores on each 
scale ranging from 8 to 40. To assess dispositional mindful-
ness, participants also completed the Mindful Attention and 
Awareness Scale (Brown & Ryan, 2003). For each of the 15 
items, participants rated on a 6-point Likert scale questions 
assessing their disposition to attend to present moment expe-
riences. Finally, participants were also asked to report the 
frequency of COVID-19 news consumption over the 10 days 
at both time points as more than twice a day, one or twice a 
day, 2–3 times a week, or once a week.

Ecological momentary assessment

Ecological momentary assessments (EMA) consisted of 
four experience sampling surveys sent each day during the 
10-day period. Both groups received the experience sam-
pling surveys at four random times within a 10-h time win-
dow of their choice (inter-survey interval: mean = 144 min, 
range = 131–156 min). Participants were asked to choose 
their preferred 10-h time window during their waking hours 
that would best capture their natural circadian rhythm. Given 
the study was implemented during the early phase of the 
pandemic when individuals were still gradually adjusting to 
work from home policies, this individualized as opposed to 
a pre-determined 10-h time window was assumed to better 
capture the awake hours of each individual participant. The 
start time of the individualized 10-h time window ranged 
between 7 am and 1 pm.

These probes were sent by email with a link to an online 
survey via Qualtrics. Participants were asked to complete 
the survey within 15 min of receiving the email notification. 
Prior to the start of the study, participants were reminded 
to turn on their email notification on their phone so they 
could respond to probes within the 15-min time window. The 
online survey included a set of questions that asked partici-
pants to report on their current thoughts, affect, and behavior 
at the moment. These questions included 1) what they were 
currently doing, 2) how they felt at that moment (i.e., a meas-
ure of the valence of state affect rated on a 5-point Likert 
scale from 1 = extremely negative to 5 = extremely positive), 
3) whether they watched or heard COVID 19-related news 
in the last two hours. Additional questions were included, 
but are not reported here as they are outside the scope of the 
current research questions.

To ensure that participants understood the meaning of the 
questions, they completed a training session after baseline 
assessments the day before the start of EMA. We provided 
definitions and example scenarios of each question. Follow-
ing this, participants were given a new example scenario that 
they may encounter during the study and asked to answer 
the online survey based on the scenario. We implemented 
these extensive explanations and practice of completing the 
survey to familiarize the participants with the questions and 

to ensure their full understanding of them. Participants in 
both groups received a check-in email half-way through the 
study to encourage their continued participation in the study.

The following exclusion criteria were applied to the 2185 
responses obtained from the 62 participants. EMA responses 
that took more than five minutes to complete from the start 
time of the survey were excluded; this led to the exclusion 
of 47 (2.2%) responses. Responses to experience sampling 
probes that began more than 30 min after the probe was sent 
were also excluded; this led to the exclusion of 481 (22.0%) 
responses. Finally, subjects who responded to less than 20% 
of their probes were excluded (Mills et al., 2018); this led to 
the exclusion of four subjects (6.5%). Together, these exclu-
sion criteria led to a final sample of 1638 responses from 58 
participants.

Statistical analyses

Control analyses. To ensure that the two groups did not dif-
fer in demographics, we ran independent t tests for continu-
ous variables (i.e., age) and chi-square tests for categorical 
variables (i.e., gender, ethnicity and education level). We 
also compared past meditation experience and dispositional 
mindfulness between two groups using independent t-tests. 
Finally, we compared the two groups in their frequency of 
COVID-19 news consumption at baseline. To ensure train-
ing did not lead to a change in frequency of COVID-19 news 
consumption, we also compared the two groups at post-train-
ing assessment.

Baseline and post-training assessments. To examine 
group differences in outcome measures at post-training 
assessment on Day 12, we implemented a separate linear 
regression model for each of the four outcome measures: 
positive affect was assessed by the positive subscale of 
PANAS, negative affect was assessed by the negative sub-
scale of PANAS, depression was assessed by the PROMIS-
depression scale and anxiety was assessed by the PROMIS-
anxiety scale. Each linear regression model consisted of 
group (coded as 1 = WC and 2 = MT and specified as a fac-
tor) as the primary independent variable, age and gender 
as covariates, and the same outcome measure at baseline 
assessment to account for baseline differences. To determine 
whether the duration, focus and valence of daily practice of 
mindfulness meditation were associated with these outcome 
measures in the MT group, we also implemented separate 
linear regression models that consisted of the three mindful-
ness training-related variables and the same outcome meas-
ure at baseline assessment as independent variables. Each 
of these training-related variables was averaged across the 
10 days of training within individuals prior to its inclusion in 
the regression models. These analyses within the MT group 
elucidate the dose-dependent relationship between mindful-
ness training experience and outcome measures. Importantly, 
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such relationships would imply that any observed benefits of 
mindfulness meditation could not simply be accounted for 
by assignment to the MT group, instead any dose-dependent 
relationship would suggest that the experience of practic-
ing mindfulness tracks the magnitude of benefit gained as a 
result of the mindfulness training.

Ecological momentary assessments

To assess group differences in momentary affect dynam-
ics during the 10-day period, we implemented linear mixed 
effects regression analyses. Momentary ratings of the 
valence of state affect (as rated on a 5-point Likert scale) 
were regressed on three key fixed effects as our primary 
independent variables: group (coded as 1 = WC and 2 = MT 
and specified as a factor), exposure to COVID-19-related 
news (coded as 1 = yes and 2 = no and specified as a factor), 
and the group x news interaction term. We included day-in-
study as another fixed effect to account for changes across 
time. Participant was included as a random effect to account 
for baseline variability in state affect across participants. 
Inclusion of news and day-in-study as random slopes did 
not improve model fit, therefore only random intercepts of 
participants were considered in the model. The fixed effects 
of interest were tested using a two-tailed likelihood ratio test 
(i.e. Chi-square test) that compares the full models with the 
fixed effect of interest against the model without it. We also 
included age and gender as fixed effects covariates to ensure 
our results cannot be accounted for by these demographic 
variables. To determine whether the course, duration, focus 
and affective valence of daily practice of mindfulness medi-
tation impacted the state affect in the MT group, we also 
implemented a linear mixed effects regression that consisted 
of the four mindfulness training-related variables as inde-
pendent variables. Similar to the post-training assessments, 
these analyses within the MT group helps elucidate the dose-
dependent relationship between mindfulness training experi-
ence and state affect.

All statistical analyses were performed using R (R.1.2.5) 
and its subsidiary packages (car, colorspace, dplyr, ggplot2, 
lme4, lmerTest, parameters, plyr, sjPlot); the package param-
eters were used for standardizing coefficients, and the pack-
age car was used for significance testing (Fox et al., 2020).

Results

Table 1 reports the demographic information of our partici-
pants. The MT and WC groups did not differ in age, gender, 
ethnicity, years of education, past experience with medita-
tion, and dispositional mindfulness (p > 0.271). There were 
also no group differences in exposure to COVID-related 
news at baseline and post-training assessment (baseline: 

p = 0.219; post-training: p = 0.955). Specifically, both groups 
reported news consumption around once or twice a day at 
baseline and both groups reported consumption frequency 
between daily and 2–3 times a week at post-training assess-
ment. The two groups also did not show differences in any 
of the outcome measures at baseline assessment: positive 
affect, negative affect, depression, anxiety (p > 0.166). The 
majority of participants in our study reported at least aver-
age levels of affective well-being. Only a small percentage 
reported two standard deviations above population mean 
levels of depression (8%) and anxiety (5%) at baseline. The 
two groups did not differ in the proportion of individuals 
who experienced clinical levels of depression and anxiety 
(p > 0.779). Statistical values and regression coefficients for 
each test are reported in the Supplementary Information.

Post‑training assessment

To determine the overall impact of mindfulness meditation 
on affective well-being, we compared each of the outcome 
measures obtained at post-training assessment between the 
MT and WC groups, with baseline assessments included as 
covariates in the linear regression model. The MT group 
reported higher levels of positive affect (p = 0.039, Cohen’s 
d = 0.68) compared to the WC group. The two groups did not 
differ in negative affect (p = 0.905), depression (p = 0.739), 
nor anxiety (p = 0.575). Removal of age and gender as covar-
iates in these models did not change the direction or sig-
nificance of the effects. Table 2 reports all statistical values 
associated with these linear regression models.

Next, we examined whether daily experiences of practic-
ing meditation measured using the daily post-practice sur-
vey track with affective measures assessed at end-of-study 
within the MT group. In particular, we assessed the relation-
ship between the type of course, duration of the practice, 
focus and valence during the mindfulness training reported 
daily immediately following practice and the affective out-
come measures at end-of-study assessment. Participants 
who reported higher levels of positive affect following each 
mindfulness session also reported higher levels of positive 
affect at post-training assessment (p = 0.025). None of the 
training-related variables predicted variance in negative 
affect, depression, or anxiety. Details of these analyses are 
reported in Supplementary Information.

Ecological momentary assessments

On average, the MT group responded to 28.12 (70.3%) 
probes, and the WC group responded to 28.34 (70.9%) 
probes that fulfilled our inclusion criteria. To ascertain 
the day-to-day impact of mindfulness training on affective 
dynamics, we examined group differences in state affect 
obtained from EMA. Analyses revealed significantly more 
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positive affective valence in the MT group compared to 
the WC group (p = 0.004, Cohen’s d = 0.28; as shown in 
Fig. 1A). There was also a main effect of day-in-study, with 
state affect improving over time (p = 0.025, as shown in 
Fig. 1B). As state affect appears to show a steeper increase 
in the MT group relative to the WC group, we ran a sep-
arate analysis to examine group differences in affective 
changes over time in the study. The group x day-in-study 
interaction term was not significant (b = − 0.02, SE = 0.02, 
95%CI = [− 0.01, 0.05], p = 0.207; χ2(1) = 1.60, p = 0.206).

Given the negative impact of news exposure on affect 
(de Hoog & Verboon, 2020; Unz et  al., 2008), we also 
examined whether mindfulness training influenced the rela-
tionship between news and state affect. Analyses revealed 
a main effect of news exposure on state affect (p < 0.001), 
wherein exposure to COVID-19-related news within the two 
hours prior to each probe was associated with more negative 
affective valence. There was also a significant interaction 
between group and news exposure on state affect (p = 0.036, 
as shown in Fig. 1C). Follow-up analyses within each group 
revealed that exposure to COVID-19-related news was 
associated with more negative affective valence in the WC 

group (p < 0.001, Cohen’s d = 0.41). In contrast, there was 
no significant relationship between news and state affect in 
the MT group (p = 0.223). Removal of age and gender in 
these models did not change the direction or significance of 
the effects. Table 3 reports statistical values associated with 
these linear mixed effects regression models.

We implemented two control analyses to address potential 
explanations for this group effect. First, this group difference 
in state affect could possibly be explained by participants 
simply not paying attention to their task-at-hand, which 
has been associated with negative affect (Killingsworth & 
Gilbert, 2010). To ensure the relationship between news 
exposure and state affect cannot be accounted for by merely 
being inattentive, we controlled for task-related attention 
(i.e. attention is focused on task-at-hand versus on task-
unrelated thoughts) by including this measure in the model. 
This did not change the pattern of results—news exposure 
still significantly predicted more negative affective valence 
in the WC group, but not the MT group. Second, it is pos-
sible this group difference in state affect associated with 
COVID-19-related news exposure existed prior to the study 
and therefore cannot be attributed to training. To rule out 
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Fig. 1  Group differences in state affect assessed via ecological 
momentary assessment (EMA) as a function of day and exposure 
to COVID-19-related news. Response scale of state affect in EMA 
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this alternative explanation, we implemented post hoc analy-
ses to examine whether the group x news exposure interac-
tion differed between the first and second half of the study. 
This interaction was only significant in the second half of 
the study, indicating that the observed group differences in 
their affective response to COVID-news exposure could 

not have been attributed to baseline differences; rather, the 
group differences were only observed in the later part of the 
study after days of training thereby providing support that 
this group difference can be attributed to mindfulness train-
ing. Details of these analyses are reported in Supplementary 
Information.

Finally, we examined the relationship between the four 
training-related variables during mindfulness training 
reported daily immediately following practice and state 
affect assessed via EMA within the MT group. Affective 
levels following daily practice significantly predicted state 
affect measured during EMA (p < 0.001). Those who spent 
more time practicing each day also reported more posi-
tive affect throughout the 10 days (p = 0.039). These dose-
dependent relationships indicate daily experiences of prac-
ticing meditation track with affective dynamics within the 
MT group. Details of these analyses are reported in Sup-
plementary Information.

Discussion

The current study assessed the beneficial effects of daily 
practice of brief mindfulness meditation on affective well-
being, especially following exposure to COVID-19 news. 
We compared the affective well-being of participants who 
practiced guided mindfulness meditation with those who 
did not, both at the end of training via questionnaires, and 
throughout the course of the training via ecological momen-
tary assessments. At the end of the 10-day training, par-
ticipants who practiced mindfulness meditation reported 
higher levels of positive affect compared to those who did 
not. However, the two groups did not differ in other affective 

Table 1  Demographic information for the mindfulness training and 
waitlist control group

The two groups did not significantly differ on any of these demo-
graphic variables

Mindfulness training 
group (n = 32)

Waitlist 
control group 
(n = 30)

Age [n (SE)] 30.91 (0.37) 28.73 (0.10)
Gender [f/m] 27 / 5 25 / 5
Ethnicity [n (%)]
 African American 0 (0) 0 (0)
 Asian 5 (15.6) 8 (26.7)
 White 20 (62.5) 19 (63.3)
 Latino or Hispanic 2 (6.3) 0 (0)
 Native American 0 (0) 0 (0)
 Pacific Islander 0 (0) 0 (0)
 Two or more above 2 (6.3) 1 (3.3)
 Other 3 (9.4) 2 (6.7)

Education [n (%)]
 High School 3 (9.4) 0 (0)
 Bachelor 12 (37.5) 14 (46.7)
 Masters 14 (43.8) 15 (50)
 Doctoral Degree 1 (3.1) 1 (3.3)
 Medical Degree 1 (3.1) 0 (0)
 Trade school 1 (3.1) 0 (0)

Table 2  Four linear regression 
models testing the effect of 
group on four post-training 
assessment measures of 
affective well-being

Each row presents results from one linear regression model, with each model containing one of the four 
dependent variables assessed post-training. Each regression model consisted of the independent variable, 
group, which was coded as 1 = waitlist controls (n = 30) and 2 = mindfulness training (n = 32). All models 
also included age, gender (coded as 1 = female and 2 = male), and the same measure at pre-training baseline 
assessment as covariates
a DV = dependent variable. β = standardized coefficient. b = unstandardized coefficient. SE = standard error 
of the mean
b Positive affect was assessed by the positive and negative subscales of PANAS (possible range: 10–50), 
depression and anxiety were assessed by the PROMIS-depression scale and PROMIS-anxiety scale (pos-
sible range: 8–40)
c Standard errors of the mean, 95% CI (confidence interval) and p value associated with the unstandardized 
coefficient
d p value associated with the F statistic

DVa,b βa ba,c SEc 95%  CIc pc F(4,57)d pd Adj R2

Positive affect 0.36 3.32 1.57 [0.17, 6.47] .039 21.09  < .001 0.57
Negative affect 0.03 0.20 1.68 [− 3.16, 3.57] .905 4.11 .005 0.17
Depression − 0.07 − 0.51 1.52 [− 3.55, 2.53] .739 6.55  < .001 0.27
Anxiety 0.12 0.93 1.65 [− 2.38, 4.25] .575 9.66  < .001 0.36
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measures, including negative affect, anxiety and depression. 
Further, within the mindfulness training group, individu-
als who practiced more demonstrated the greatest increase 
in positive affect in EMA surveys. Throughout the study, 
the mindfulness training group also reported more positive 
affect on a daily basis compared to the waitlist control group. 
Importantly, participants’ state affect was not impacted by 
exposure to COVID-19-related news. In contrast, those 
who did not practice mindfulness meditation reported more 
negative affect following COVID-19 news exposure. Taken 
together, brief daily practices of mindfulness meditation 
led to a modest increase in positive affect, and acted as a 
protective factor against the negative impact of exposure to 
COVID-19-related news on affective well-being.

In our study, brief daily practice of mindfulness medi-
tation led to an increase in positive affect. This finding is 
consistent with previous reports of improved affective well-
being following mindfulness training (Khoury et al., 2015; 
Schumer et al., 2018). In particular, studies that involved 
shorter term training (Schumer et al., 2018) as in our study 
reported smaller effect sizes in affective well-being, in line 
with our observation, as compared to studies involving 
longer periods of training that reported larger effect sizes 
(Goyal et al., 2014; McClintock et al., 2019). One novel 
aspect of our study pertains to our experimental approach 
involving random assignment that was situated in partici-
pants’ everyday life in which they have agency over their 
preferred 10-h time window for receiving EMA surveys, as 
well as the timing, duration, and course option for the mind-
fulness intervention, highlighting the ecological validity of 

these findings. Notably, while ample studies support the 
positive impact of mindfulness training, some caution that 
mindfulness-based intervention as with any other interven-
tion is not universally beneficial (Britton, 2019; Grant & 
Schwartz, 2011). Instead, its effects show a non-monotonic, 
inverted U-shaped trajectory, suggesting factors such as 
individual differences (Rojiani et al., 2017), social con-
texts (Lindahl et al., 2019), or an individual and context 
interaction modulate the direction and magnitude of these 
benefits. On one end, those who have a current diagnosis of 
any psychiatric disorders are discouraged from participating 
in mindfulness-based interventions because such interven-
tions, if not designed to address specific clinical issues, can 
lead to deterioration of the disorders (Santorelli, 2014). In 
contrast, individuals with little or no depressive symptoms 
may show less improvement due to floor effects (Roos et al., 
2017). Most of the participants in our study reported average 
or above-average levels of affective well-being, with only a 
small percentage reporting clinical levels of depression and 
anxiety at baseline. Taken together, the positive impact of 
brief mindfulness meditation on affective well-being may be 
modest; our study nonetheless indicates that even short bouts 
of daily mindfulness practice have the capacity to enhance 
our affective experience amidst the COVID-19 pandemic.

Our results indicated that daily practice of mindful-
ness meditation protected individuals against the impact of 
COVID-19-related news exposure on state affect. Partici-
pants who did not undergo mindfulness meditation reported 
more negative affect following exposure to COVID-19-re-
lated news. These results are in line with a recent finding 

Table 3  Linear mixed effects 
regression models predicting 
state affect measured in 
ecological momentary 
assessment data

Note: The first four rows present four independent variables’ effects on the dependent variable of state 
affect (ranging from 1 = extremely negative to 5 = extremely positive) from a single linear mixed effects 
regression model (n = 1638 observations). Independent variables included group (1 = waitlist controls, 
n = 26 and 2 = mindfulness training, n = 32), news (1 = COVID-19 news exposure, 2 = no COVID-19 news 
exposure), day-in-study (range from 1 to 10 for each day of study), and group by news interaction. The 
model also included age and gender (coded as 1 = female and 2 = male) as covariates. The last two rows 
present results from two linear mixed effects regression models that follows up on the group x news inter-
action effect, separately implemented within the WC = waitlist control group (n = 731 observations) and 
MT = mindfulness training group (n = 907 observations)
a IV = independent variables. β = standardized coefficient. b = unstandardized coefficient. SE = standard 
error of the mean
b Standard errors of the mean and 95% CI (confidence interval) associated with the unstandardized coef-
ficient
c p value associated with the χ2-statistic, which tests the current model against a null model without the 
independent variable of interest

IV a β a ba,b SEa,b 95%  CIb χ2(1)c pc

Group 0.39 0.36 0.10 [0.16, 0.55] 8.47 0.004
No news 0.33 0.30 0.08 [0.15, 0.45] 12.97  < 0.001
Day-in-study 0.05 0.02 0.01 [0.002, 0.03] 4.99 0.025
Group x no news − 0.24 − 0.21 0.10 [− 0.41, − 0.01] 4.41 0.036
 No news in WC 0.34 0.30 0.08 [0.15, 0.45] 15.76  < .001
 No news in MT 0.09 0.08 0.07 [− 0.05, 0.21] 1.47 0.225
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that indicates the consumption of COVID-19 news is associ-
ated with the largest reduction in positive affect compared 
to other activities measured (Lades et al., 2020). However, 
those who underwent mindfulness meditation in our study 
did not show this negative impact. We ruled out potential 
confounding factors that could account for this relationship, 
such as group differences in frequency of news exposure, 
and inattention to the ongoing task at hand (which at times 
has been associated with negative affect; Killingsworth & 
Gilbert, 2010). One potential mechanism by which mind-
fulness training protects one against the harmful effects of 
news exposure include an improved capacity to regulate 
physiological response to stressors (Shearer et al., 2015) and 
reduced emotional reactivity (Gu et al., 2015; Wenzel et al., 
2020). Another potential mechanism is via enhanced recov-
ery from negative experiences (Cho et al., 2017; Lindsay & 
Creswell, 2017), in which mindfulness training helps one 
accept and let go of negative emotional response to news. 
Future studies that combine physiological and subjective 
measures can examine the mechanisms underlying the pro-
tective role of mindfulness meditation against the negative 
affect caused by COVID-19 news exposure.

Several limitations should be considered. First, our 
study has a relatively small, convenience sample, com-
posed of more females than males. To ensure that par-
ticipants shared a similar experience of the impact of 
COVID-19 on their community, we restricted the time 
window of data collection as new COVID-19 cases began 
to plateau in the primary site of recruitment. Given this 
relatively small sample size, our study may have power 
to detect group differences in post-training measures 
(as supported by our post hoc power analysis), as well 
as variables with two levels (e.g., group and news) based 
on ecological momentary assessments. However, it may 
be insufficiently powered to detect two-way interactions 
involving variables that contain multiple levels (e.g., the 
“day-in-study” variable consists of 10 levels for each day 
of the training period). Although past studies with similar 
sample sizes have reported positive findings (Basso et al., 
2019; Economides et al., 2018; Shearer et al., 2015), these 
results need to be replicated with a larger sample size as 
in other studies using ecological momentary assessments 
(Lindsay et al., 2018; Rowland et al., 2018). Second, our 
waitlist control group did not have a comparable daily 
exercise, rendering it possible that our observed effects 
can be attributed to demand characteristics and expecta-
tion effects (Tang et al., 2015). However, these alternative 
explanations could not fully account for our findings of 
a dose-dependent relationship in the mindfulness train-
ing group, where those who were more engaged during 
the training showed larger improvements. Third, our 
study only measured affective valence. In line with the 
proposition that mindfulness training helps cultivate a 

dispositional tendency of calmness important for well-
being (Desbordes et al., 2015), past work has shown that 
more time spent on practicing mindfulness preferentially 
enhances low but not high arousal positive emotions, such 
as quiet and calm (Jones et al., 2018). These findings high-
light the value of examining arousal and valence in future 
studies of mindfulness intervention.

Moreover, although we asked participants to respond 
within 15 min of receiving the survey, our analysis did 
include reports completed within 30 min from the time 
the survey was sent to ensure sufficient data points. Sur-
veys completed beyond 15 min may not have as accurately 
reflected the momentary experience. Finally, the duration of 
mindfulness training in our study is relatively short. Tradi-
tional mindfulness training programs that span a longer time 
interval with in-person visits have reported larger effects on 
affective well-being (Goyal et al., 2014; McClintock et al., 
2019). Nonetheless, meta-analyses of short-term (Schumer 
et al., 2018) and technology-based (Victorson et al., 2020) 
mindfulness training have also reported a small but signifi-
cant impact on improved affect. Accordingly, it is important 
to acknowledge the benefit of mindfulness training can be 
observed after and throughout the 10 days of training in our 
study. Although we cannot determine how long-lasting these 
benefits are in the absence of follow-up assessments in our 
study, what our results do indicate is that the brief sessions 
of mindfulness training correspond with more positive affect 
in the moment.

In summary, the current study revealed that brief daily 
practice of guided mindfulness training leads to a modest 
increase in positive affect, and protects our affective well-
being from the negative impact of COVID-19 news expo-
sure. It also underscores the unique value of using ecological 
momentary assessments in examining affect dynamics in the 
real world. Our findings indicate that there are beneficial 
effects of brief periods of mindfulness training on momen-
tary affective well-being, highlighting guided mindfulness 
meditation as a simple-to-implement, cost-effective tech-
nique that can be practiced anywhere, anytime. 
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