
 1
SCHOOL SYSTEM EMPLOYEE WELL-BEING DURING COVID-19 

A Randomized Controlled Trial of a Smartphone-Based Well-Being Training in Public 

School System Employees During the COVID-19 Pandemic 

Matthew J. Hirshberg1, Corrina Frye1, Cortland J. Dahl1,2, Kevin M. Riordan1,3, Nathan J. Vack1, 

Jane Sachs1, Robin Goldman1, Richard J. Davidson1,2, Simon B. Goldberg1,3 

1. Center for Healthy Minds, University of Wisconsin–Madison 

2. Healthy Minds Innovations Inc. 

3. Department of Counseling Psychology, University of Wisconsin-Madison 

Author Note 

Matthew J. Hirshberg  https://orcid.org/0000-0001-9070-1270 

Corrina Frye https://orcid.org/0000-0001-6201-0798 

Cortland J. Dahl https://orcid.org/0000-0002-2994-115X 

Kevin M. Riordan https://orcid.org/0000-0001-7282-6889 

Nathan J. Vack https://orcid.org/0000-0002-4417-4737 

Robin Goldman https://orcid.org/0000-0002-4957-2486 

Richard J. Davidson https://orcid.org/0000-0002-8506-4964 

Simon B. Goldberg https://orcid.org/0000-0002-6888-0126 

Richard J. Davidson is the founder, president, and serves on the board of directors for the 

non-profit organization, Healthy Minds Innovations, Inc. Cortland J. Dahl is the primary content 

https://orcid.org/0000-0001-9070-1270
https://orcid.org/0000-0001-6201-0798


 2
SCHOOL SYSTEM EMPLOYEE WELL-BEING DURING COVID-19 

developer of the Healthy Minds Program and a scientist at Healthy Minds Innovations, Inc. 

Matthew J. Hirshberg has been a paid consultant at Healthy Minds Innovations, Inc. for work 

unrelated to this research. Robin Goldman has been a paid consultant at Healthy Minds 

Innovations, Inc. for work unrelated to this research.  

This study was supported by an award from the Chan Zuckerberg Initiative (DAF 

2020-218037 [5022]) to RJD & SBG) a National Academy of Education / Spencer Foundation 

Postdoctoral Research Fellowship (MJH), National Center for Complementary and Integrative 

Health Grants K23AT010879 (SBG) and U24AT011289-01 (RJD), funding from the Wisconsin 

Center for Education Research and the University of Wisconsin Madison Graduate School 

through support from the Wisconsin Alumni Research Foundation (SBG), REDCap software 

licensing through the University of Wisconsin–Madison’s Institute for Clinical and Translational 

Research, and by generous individual donations to the Center for Healthy Minds and the 

University of Wisconsin-Madison’s School of Education. No donors, either anonymous or 

identified, have participated in the design, conduct, or reporting of research results in this 

manuscript. 

The data and conclusions presented in this manuscript have not been presented previously 

orally, on poster, or in print. A preprint of this manuscript is available on PsyArXiv (10.31234/

osf.io/hrvmu). Data and code are available by request. 

Correspondence should be addressed to: Matthew J. Hirshberg, Center for Healthy 

Minds, 625 W. Washington Ave., Madison, WI 53703, phone: 608-262-0035, fax:  

608-265-4174, email: hirshberg@wisc.edu and Simon B. Goldberg, Department of Counseling 

Psychology, University of Wisconsin-Madison, 335 Education Building, 1000 Bascom Mall, 

https://doi.org/10.31234/osf.io/hrvmu
https://doi.org/10.31234/osf.io/hrvmu
mailto:hirshberg@wisc.edu


 3
SCHOOL SYSTEM EMPLOYEE WELL-BEING DURING COVID-19 

Madison, Wisconsin, 53706, United States, phone: 608-265-8986, fax:  608-265-4174, email: 

sbgoldberg@wisc.edu 

A Randomized Controlled Trial of a Smartphone-Based Well-Being Training in Public 

School System Employees During the COVID-19 Pandemic 

mailto:sbgoldberg@wisc.ede


 4
SCHOOL SYSTEM EMPLOYEE WELL-BEING DURING COVID-19 

Abstract 

While the extraordinary pressures of the COVID-19 pandemic on student mental health have 

received considerable attention, less attention has been placed on educator well-being. School 

system employees play a vital role in society, and teacher levels of well-being are associated with 

the educational outcomes of young people. We extend extant research on the prevalence and 

correlates of educator distress during the pandemic by reporting on a pragmatic randomized 

wait-list controlled trial (N=662; 64% teachers) of an innovative mental health promotion 

strategy implemented during the pandemic; a free four-week smartphone-based meditation app 

designed to train key constituents of well-being (Healthy Minds Program; HMP). Following our 

preregistered analysis plan and consistent with hypotheses, assignment to the HMP predicted 

significantly larger reductions in psychological distress, our primary outcome, at post-

intervention (Cohen’s d=-0.52, 95% confidence interval [-0.68, -0.37], p<.001) and at the three-

month follow-up (d=-0.33 [-0.48, -0.18], p<.001). Also consistent with hypotheses, we observed 

similar indications of immediate and sustained benefit following the HMP on all six 

preregistered secondary outcomes selected to tap skills targeted in the app (e.g., perseverative 

thinking, social connection, well-being; absolute ds=0.19-0.42, all ps<.031 corrected except 

mindful action at follow-up). We found no evidence for elevated adverse events and the HMP 

was equally effective among participants with elevated baseline anxiety and depressive 

symptoms. These data suggest that the HMP may be an effective and scalable approach to 
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supporting the mental health and well-being of teachers and other school system employees, with 

implications for employee retention and performance, and student outcomes. 

Keywords: School system employees, COVID-19, mental health, mobile health, meditation 

Educational Impact and Implications Statement 

Although teachers and other school system employees play a vital role in society and have 

reported high levels of distress during the COVID-19 pandemic, relatively little attention has 

been placed on promoting their mental health and well-being. In a randomized trial of 662 

Wisconsin school system employees (64.4% teachers) conducted during the pandemic, we report 

that a four-week smartphone-based meditation app significantly reduced psychological distress 

and improved well-being, while also strengthening key skills underlying well-being (e.g., 

cognitive defusion, social connection) immediately following the intervention and three-months 

after it. Mobile meditation-based interventions may be an effective and scalable approach to 

supporting the mental health and well-being of teachers and other school system employees, with 

implications for several critical challenges facing educational systems, including employee 

retention and performance, and the relationship of these to student outcomes. 
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A Randomized Controlled Trial of a Smartphone-Based Well-Being Training in Public 

School System Employees During the COVID-19 Pandemic 

The SARS-CoV-2 (COVID-19) pandemic declared by the World Health Organization 

(WHO) in March 2020 has presented public health challenges unprecedented in recent history. 

The risks posed by infection are compounded by the impacts on individual and collective mental 

health and well-being, financial insecurity, and disruptions to critical societal institutions such as 

schools. In the United States, more than 6.7 million public school employees are charged with 

educating over 56 million pre-K – 12th grade students (U.S. Department of Education, 2018). 

Many teachers, instructional staff, building staff, and students have not physically entered a 

classroom since the declaration of the pandemic (U.S. Department of Education, 2021). The 

long-term deleterious effects of these radical changes to students’ lives and the importance of 

supporting student mental health have garnered considerable attention (Holmes et al., 2020; 

Orben et al., 2020). Much less attention has been paid to the challenges faced by school system 

employees and the importance of supporting their mental health and well-being. 

Overlooking the mental health and well-being of school system employees has important 

societal and educational implications. As in other professions, educator well-being and social-

emotional skill promote effectiveness (Hanushek, 2011; Jennings & Greenberg, 2009; Knudsen 

et al., 2006). In particular, higher teacher well-being and social-emotional skill has been 
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associated with improved instruction and student outcomes (Braun et al., 2019; Jennings & 

Greenberg, 2009; Klusmann et al., 2008, 2016, 2016; Zee & Koomen, 2016). Conversely, higher 

levels of stress and dissatisfaction are associated with early career attrition from teaching and 

school administrative positions (Boyce & Bowers, 2016; Hancock & Scherff, 2010; Ryan et al., 

2017). Students in schools with higher staff turnover and lower staff continuity have poorer 

educational achievement (Ronfeldt et al., 2013). Employees in low resource schools typically 

report higher levels of stress and leave at higher rates (Sorensen & Ladd, 2020). Thus, to the 

extent that reducing employee distress positively affects turnover and increases staff stability and 

effectiveness, promoting and sustaining the well-being of school system employees is also an 

issue of equitable educational opportunities for students.  

School system employees comprise a range of employment categories, from food service, 

building management, and nurses, to teachers, clerical staff, and school and district level 

administrators. Each plays an important role in supporting an educational system and the student 

outcomes that system generates. Reports from the Economic Policy Institute suggest that 

concerns about health safety upon returning to school, job insecurity for many categories of 

school system employees (e.g., building management staff, food service, transportation, and after 

school care), as well as the typical stresses of these professions have led to substantial levels of 

early retirement or career change (Garcia & Weiss, 2020). For example, Garcia and Weiss (2019) 

estimate a shortage of over 100,000 teachers in American schools in the coming year. If upon 

returning to school, students are met with shortages of experienced and qualified staff, or staff 

that are highly stressed and therefore less effective, there is the potential that negative impacts on 

learning will continue after the acute COVID-19 public health crisis has abated.  
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The psychological impacts of the pandemic represent an emerging public health crisis 

(Holmes et al., 2020). Compared to pre-pandemic levels, rates of moderately severe and severe 

depressive symptoms in American adults have increased by approximately 400% and 500%, 

respectively (Ettman et al., 2020). Available evidence suggest that teacher mental health is also 

suffering as a result of the pandemic (Markowitz et al., 2020). Pandemic-related decrements in 

mental health likely afflict low-income individuals and families and those with more COVID-19 

stressors to a greater extent (Ettman et al., 2020). Although teaching has been professionalized, 

in many states teachers still do not earn enough to achieve housing or food security, yet they earn 

considerably more than many other school system employees (Markowitz et al., 2020). The 

return to in-person instruction presents a variety of COVID-19 related risks and stressors, 

including the potential of infection if proper mitigation strategies are not implemented and 

enforced (García & Weiss, 2019; Markowitz et al., 2020). Teachers and other school system 

employees therefore fit many of the criteria for elevated deleterious mental health effects 

resulting from the pandemic. There is an urgent need to provide school system employees with 

acceptable, accessible, and scalable (e.g., low-cost) strategies to reduce distress and promote 

well-being.  

Meditation Interventions for Mental Health and Well-Being 

A growing body of evidence demonstrates the benefits that meditation practice can have 

on psychological distress and well-being (Davidson & McEwen, 2012; Goldberg et al., 2018; 

Goldberg, Riordan, et al., 2021; Goyal et al., 2014; Lindsay et al., 2019), with little evidence that 

moderate exposure to meditation potentiates harm (Galante et al., 2018; Hirshberg, Goldberg, et 

al., 2020). Thus far, research has focused primarily on mindfulness and connection styles of 
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meditation practice (Dahl et al., 2020). Mindfulness is commonly defined as paying attention, on 

purpose, to present moment experience with an attitude of acceptance (Kabat-Zinn, 2013). A 

mindfulness meditation practice may involve attending to the sensations of the breath while 

relating to other experiences, including thoughts and emotional reactions, with an attitude of 

curiosity and acceptance. Connection practices are designed to strengthen prosocial qualities 

such as gratitude, feelings of affiliation, empathy, and compassion. An appreciation practice in 

which one intentionally notices positive qualities about other people to foster an attitude of 

friendliness and warmth is one example of a connection style practice (Dahl et al., 2020).  

Results from research on mindfulness and connection interventions with educators mirror 

findings from other populations, showing improvements in teaching quality, stress, anxiety, 

depression, and indices of well-being following training (Hirshberg, Flook, et al., 2020; Jennings 

et al., 2017; Roeser et al., 2013). While promising, the quality of much of this evidence is weak 

(Klingbeil & Renshaw, 2018). There are relatively few randomized controlled trials (RCT), 

sample sizes are typically small (i.e., the largest teacher RCT to date is N=224; Jennings et al., 

2017), follow-up assessments are rare, and preregistration of study protocols, hypotheses, and 

methods is uncommon. In addition, no research has examined the impact of meditation 

interventions during the stress of the COVID-19 pandemic in school system employees.  

This study addresses many of the limitations of extant research on meditation-based 

interventions with educators. Most research during the COVID-19 pandemic has examined the 

prevalence and correlates of teacher mental health and well-being (e.g., Alves et al., 2021; 

Ozamiz-Etxebarria et al., 2021). To our knowledge, the present study is the largest RCT of a 

meditation intervention with teachers or school system employees before or during the 
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COVID-19 pandemic (N=662; teachers n=426). In addition, we preregistered the study design, 

methods, and hypotheses, conducted data analysis blind to condition assignment (i.e., the key to 

the assignment variable was disclosed after data analysis), include a three-month follow-up 

assessment, and evaluate an innovative, scalable, and accessible smartphone-based intervention. 

Theories of Change in Meditation Interventions 

Multiple theoretical models have been proposed to explain the processes by which 

meditation interventions produce salutary effects (Dahl et al., 2020; Lindsay & Creswell, 2017; 

Vago & Silbersweig, 2012). Although they vary in emphasis, there is consensus that the 

development of procedural skill in attentional and affective regulatory processes through 

repeated practice are critical mechanisms of benefit. For example, Vago and Silbersweig (2012) 

propose that meditation practice strengthens meta-awareness (i.e., the ability to be aware of 

internal processes of thoughts, emotions, sensations, and reactions to these) and the ability to 

modulate one’s reactions to experience (i.e., self-regulation), while promoting prosocial 

dispositions. Lindsay and Creswell (2017) focused their theoretical model more narrowly on 

mindfulness practice, proposing the Monitor and Accept Theory. According to this theory, 

mindfulness practice builds attentional capacity that allows greater monitoring of on-going 

experience, but this may result in increased reactivity. Thus, the second active ingredient in 

mindfulness training according to Lindsay and Creswell (2017) is acceptance, operationalized as 

the mental attitude of receptivity, openness, or nonreactivity to experience (i.e., thoughts, 

sensations, emotions).  

Dahl, Wilson-Mendenhall, and Davidson (2020) propose four pillars of well-being that 

can be strengthened through meditation training: awareness, connection, insight, and purpose 
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(ACIP). Consistent with the previously reviewed models, awareness comprises attention and 

meta-awareness skills. Similar to Vago and Silbersweig’s (2012) model, the connection pillar 

emphasizes prosocial attitudes and dispositions (e.g., gratitude, kindness). Dahl and colleagues 

(Dahl et al., 2015, 2020) expand the emphases on mindfulness and connection practices by 

introducing a richer taxonomy of meditation techniques, including forms of practice intended to 

produce insight into the structure of self-beliefs and identity (i.e., insight), and other forms of 

practice aimed at clarifying one’s values and purpose in daily life (i.e., purpose). They then 

review evidence that insight and purpose skills are associated with specific aspects of well-being 

(Dahl et al., 2020). 

Mobile Health Meditation Interventions 

Meditation interventions have traditionally been conducted in-person, in group settings. 

In addition to limiting scalability, infection risks during the pandemic in most cases precluded 

this structure of treatment. Optimism surrounding the development of technology-mediated 

interventions, including meditation interventions, has grown (Linardon, 2019). Mobile health 

(mHealth) interventions comprise health interventions and monitoring systems mediated by 

technology and delivered outside of healthcare provider facilities (e.g., smartphone apps, web-

based interventions; Park, 2016). Less bound by physical constraints, in theory mHealth 

interventions could be accessed at scale and for substantially lower cost than in-person 

alternatives. Research on mHealth meditation interventions suggest benefits similar to in-person 

interventions (Linardon, 2019). For example, a study of a web-based version of Mindfulness-

Based Cognitive Therapy, a first-line treatment for depressive relapse prevention, found 

significant reductions in anxiety and depressive symptoms, higher remission rates, and higher 
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quality of life following the treatment and up to 15-months later compared to usual care controls 

who received antidepressants and access to psychotherapy (Segal et al., 2020).  

The Healthy Minds Program (HMP) smartphone-based meditation intervention was 

constructed around the awareness, connection, insight, and purpose (ACIP) model of well-being 

proposed by Dahl and colleagues (2020). The full HMP app is a year-long intervention, with 

three-months of content for each of the ACIP pillars. Just as the ACIP framework extended 

theorizing on the mechanisms underlying meditation’s benefits by including insight and purpose, 

the HMP extends current secular meditation training regimens, in-person and mHealth, beyond 

mindfulness and connection styles of practice by including insight and purpose practices that 

have not been widely utilized in secular meditation interventions or in research (Dahl et al., 

2015; 2020). HMP content as well as app design was refined through multiple user experience 

studies, including with school system employees, a highly diverse sample of college students, 

and general population adults. In addition, the architecture of the app is designed to be highly 

adaptable for research. For example, HMP duration and content can be easily modified. In 

consideration of the high levels of stress reported by school system employees, heightened by the 

pandemic, we implemented a four-week version of the HMP (one-week of content per ACIP 

pillar). Compared to programs like mindfulness-based stress reduction (Kabat-Zinn, 1982) that 

require hours of participant time over multiple months, the HMP asks participants for a modest 

investment of only minutes a day. 

The one prior trial involving elements of the HMP examined the impact of two 8-week 

HMP iterations. In a three-arm RCT, both active arms involved four weeks of HMP awareness 

training. In one arm this was followed by four weeks of HMP connection training and in the 
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other, four weeks of HMP insight training (Goldberg et al., 2020). Compared to the wait-list 

control group (WLC), after relatively low doses of meditation compared to in-person 

interventions, both HMP arms produced significant reductions in psychological distress and 

increases in mindfulness and social connection with no differences between the two. No prior 

study has examined the impact of training in all four ACIP domains. Despite the acute need to 

support school system employee well-being, the logistical challenge of in-person interventions 

during a global pandemic, and the promise of mHealth meditation interventions, we are not 

aware of any research on mHealth meditation interventions with this population.  

Theory of Positive Change Through Healthy Minds Program Training 

We structure our theory of change (Figure 1) around the training-based model of well-

being proposed by Dahl and colleagues (2020). Dahl et al. (2020) review psychological and 

neuroscientific evidence that each of the four ACIP pillars are key constituents of well-being, 

that the skills circumscribed within each pillar demonstrate plasticity (i.e., can change), and that 

this plasticity can be harnessed through intentional practice. As previously noted, the full HMP 

and the four-week HMP used in this research were designed around this ACIP training-based 

model of change. Following this model, we preregistered hypotheses that training in awareness 

will increase awareness skills (e.g., mindfulness, meta-awareness), and similarly, training in 

connection and insight, will increase these respective skills (e.g., social connection, the ability to 

be aware of but not fused with thoughts, sensations, and emotions). Because of the short duration 

of the present intervention (4-weeks), we did not preregister predicted improvements in purpose 

(i.e., clarity regarding one’s values) following the HMP training. As each ACIP domain and the 

skills within them are associated with increased well-being, we expected that strengthening ACIP 
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skills would predict durable improvements in mental health and well-being. 

{INSERT Figure 1. ABOUT HERE} 

Prior research on mediation with teachers often cites Folkman and Lazarus’ transactional 

model of stress and coping (Folkman & Lazarus, 1988; Lazarus & Folkman, 1984) to explain 

program benefits (e.g., Crain et al., 2017; Roeser et al., 2013). According to the transactional 

model (Folkman & Lazarus, 1984), first order appraisals consist of a determination as to whether 

a situation has relevance to one’s well-being (e.g., potentially stressful or harmful). Secondary 

appraisals comprise an evaluation of possible coping strategies to adjust to the situation. For 

example, an individual might evaluate the potential benefit of avoiding, escaping from, engaging 

with, or accepting current experience. Coping proceeds from this second order appraisal process 

and reflects the cognitions and behaviors employed in an attempt to adapt to circumstances.  

While we agree with prior theorizing that meditation training positively impacts stress 

and coping through changes in secondary appraisal and coping processes (e.g., acceptance; Crain 

et al., 2017; Lindsay & Creswell, 2017), it is also possible that by strengthening awareness (e.g., 

as in mindfulness-based interventions) in addition to connection, insight, and purpose skills 

primary appraisal processes may be affected. For example, HMP connection practices might help 

participants reinterpret a past painful interaction by focusing on the challenges the other person 

was experiencing that led them to act hurtfully. This shift in perspective may alter the way a 

future experience is understood. A difficult behavior may come to be perceived as an indication 

of that person’s suffering rather than as a personal affront. HMP purpose practices also involve 

shifting attitudes toward, for instance, mundane activities of daily life that are routine at best or 

potentially irritating (e.g., folding the laundry, washing dishes). Using dishwashing or laundry 
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folding as an opportunity to transform a labor into a generator of appreciation for what one has 

(e.g., “how lucky, look at all of these clothes!”) or kindness (i.e., toward the people whose dishes 

one is washing), might also transform the primary appraisal of that situation from potentially 

stressful to potentially rewarding, thereby eliminating the need for secondary appraisal and 

coping processes. Strengthening ACIP skills may therefore reduce psychological distress and 

increase well-being by supporting the selection of adaptive secondary appraisal processes and 

cognitive and behavioral coping strategies (e.g., acceptance; Lindsay & Creswell, 2017) or by 

altering primary appraisals such that fewer situations cause stress.  

Present Study 

The present study evaluated the impact of a four-week version of the Healthy Minds 

Program (HMP) in a pragmatic randomized wait-list controlled trial (RCT) of 662 Wisconsin 

school system employees during the COVID-19 pandemic. Participants were recruited between 

mid-June to late August 2020, randomly assigned following the completion of pre-test, assessed 

weekly during the four-week intervention period, assessed immediately following the end of the 

intervention period, and assessed a final time three-months after the intervention. Our 

preregistered primary outcome was psychological distress (i.e., z-score and then aggregate 

measures of stress, anxiety, and depression). Secondary outcomes include a measure of global 

well-being, perseverative thinking, and skills associated with each of the ACIP pillars: Awareness 

(mindful action); Connection (loneliness/social connection and self-compassion); Insight 

(cognitive defusion or the ability to be aware of but not fused with experience); and Purpose 

(meaning in life [not preregistered]).  
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We hypothesized that assignment to the HMP would decrease psychological distress 

(primary outcome) and increases awareness, connection, and insight skills, as well as increase 

overall well-being and reduce perseverative thinking (secondary outcomes) at post-test and 

three-month follow-up compared to the wait-list control (WLC) group. In addition, we conduct 

several exploratory analyses (i.e., not preregistered). Although we expect the HMP to enhance 

purpose skills over time, we did not preregister changes in purpose because of the short duration 

of the present HMP intervention (i.e., 4-weeks). Our first exploratory analysis examined change 

in presence of meaning in life, our measure of purpose. Second, to understand HMP effects 

among those with elevated psychological symptoms at baseline, we estimate models on the 

subsample reporting mild or greater and separately moderate or greater levels of anxiety and 

depressive symptoms at baseline. Third, the potential for adverse events is important but often 

unexamined in psychotherapeutic and meditation research (Britton et al., 2021; Dimidjian & 

Hollon, 2010). We compare the prevalence of adverse events (operationalized as a categorical 

increase in symptoms using normative cutoffs on anxiety and depression measures; See 

Outcomes) between the HMP and control group. Finally, we examine whether treatment effects 

were moderated by employment category (teacher / other) or by the timing of the intervention 

(during the summer / into the new school year). 

Method 

Study Design and Participants 

We conducted this RCT in the state of Wisconsin, USA during the COVID-19 pandemic 

and designed the study to coincide with structural elements of the school calendar. Recruitment 

and pre-testing began in mid-June 2020 and closed in late-August 2020, covering summer 
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vacation when psychological distress is expected to naturally abate. In addition, summer 2020 

corresponded to a lull in the intensity of the COVID-19 pandemic in Wisconsin. The four-week 

intervention phase occurred over summer vacation or during the first month of the new school 

year. The three-month follow-up assessment covered the first three to four months of the school 

year. Fall 2020 involved a rapidly worsening COVID-19 outbreak in Wisconsin. Most Wisconsin 

school systems remained in virtual instruction over the follow-up period. 

Enrollment was open to any adult (≥18 years of age) who worked for a Wisconsin school 

system serving pre-school to high school students (i.e., students aged 3 to 18 years old) and 

possessed a smartphone capable of downloading the HMP (Figure 2). We allowed all categories 

of school system employees to enroll with the understanding that every category of employment 

contributes to a functioning school system and with sensitivity to the importance during the 

pandemic of not restricting access to a potential mental health support. Participants were 

excluded if they had previously used the HMP (since Spring 2020 the HMP has been freely 

available to the public), had meditation retreat experience, had a regular meditation practice (i.e., 

at least once per week over the prior year), had been practicing meditation daily for the prior six 

months, or at prescreen reported severe depressive symptoms (i.e., ≥ 2 standard deviations above 

population mean) on the National Institutes of Health’s Patient-Reported Outcomes 

Measurement Information System Inventory (PROMIS Depression; Pilkonis et al., 2011). Full 

sample details are provided in Table 1. Participants reported as 87.98% female, 89.36% White, 

4.3% Hispanic, 4.07% Black, 2.03% Asian/Pacific Islander, and <1.0% American Indian/Native 

Alaskan. The average age was 42.58 years old (SD=10.67). The majority of participants were 

teachers (64.35%). 
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Recruitment was conducted remotely through social media posting and email. 

Recruitment materials linked to a video in which the importance of the research and adhering to 

participation requirements was explained. In light of the pressures of the pandemic on mental 

health, we felt an ethical obligation to allow potential participants who felt that they could not 

wait to use the app (e.g., if assigned to wait-list) to access it immediately. Therefore, speakers in 

the video also recommended that such individuals should not enroll in the study and instead 

download and begin using the app. 

After the video, participants indicated their interest in enrolling by completing the pre-

screen and providing their email address. They were notified that a follow-up email from the 

study team would arrive in two days. We implemented this staggered enrollment process because 

considerable non-adherence and attrition occurs in the earliest phases of mHealth research. By 

designing a two-day gap between initial interest and actual enrollment, we hoped to reduce study 

attrition. An automated email was then sent through a Research Electronic Data Capture 

(REDCap) system designed for this study to all eligible participants two days following 

prescreen. A link in the email led participants to the informed consent, where all study 

procedures, risks, and study compensation were described. Study materials and procedures were 

approved by the University of Wisconsin-Madison Education and Social/Behavioral Science 

Institutional Review Board (2020-0533) on May 13, 2020. The study protocol was registered on 

June 11, 2020, at ClinicalTrials.gov (https://clinicaltrials.gov/ct2/show/NCT04426318), prior to 

participant recruitment. Study outcomes, hypotheses, and methods were preregistered on June 9, 

2020 at the Open Science Foundation (https://osf.io/eqgt7). 
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Simple random assignment (1:1) to either the four-week HMP or WLC occurred 

automatically within REDCap via a random number generator when participants completed the 

pre-test assessment on a rolling basis. Participants who did not complete the pre-test assessment 

were not randomly assigned and were not considered enrolled. Following pre-test and 

randomization, participants were not blind to study condition. Researchers were not involved in 

the randomization procedures (other than programming the procedure in REDCap) and became 

aware of assignment after the fact. Assessments were conducted remotely without experimenters 

(i.e., by participants on their computer or phone). Data analysis was conducted blind to condition 

assignment between January 18 and February 03, 2021 (i.e., no information about group sample 

sizes, HMP app data, or the code for the group assignment variable were provided to the 

researchers conducting analyses until after analyses were complete). All data and code used in 

the analyses presented in this manuscript are available upon request. 

Procedures 

After consent and completing pre-testing (T1), participants randomly assigned to the 

HMP were provided instructions on downloading a study-specific four-week version of the HMP. 

WLC assigned participants were told that the study team would provide instructions for 

downloading and using the HMP after the follow-up assessment. REDCap study management 

software was coded to send automated emails to participants who did not downloaded the app 

within a couple of days of the first email notification. Study team members followed up by email 

with participants who still had not downloaded the app after auto-reminders. One week after pre-

testing, HMP and WLC participants received another automated email from REDCap that 

included a link to week 1 assessments (T2). This procedure was followed for subsequent 
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assessments at week 2 (T3), week 3 (T4), week 4 (T5, i.e., post-intervention), and three-month 

follow-up (T6). All outcomes were assessed at T1, T5, and T6. The primary outcome and a 

subset of secondary outcomes were also assessed at T2, T3, and T4 (see Outcomes). 

REDCap was programmed to send reminder emails to participants who did not open an 

assessment link. T2 to T4 assessment links were open for one week. T5 and T6 links were left 

open for two weeks. Study team members monitored completion and followed up with 

participants by email if they (a) did not download the HMP by the time the T2 assessment was 

sent (if assigned to treatment) or (b) missed an assessment after REDCap reminders. As 

enrollment was rolling, each participant’s timeline was based on their pre-test completion date. 

Participants, regardless of group, were compensated on the same graduated scale for a maximum 

of US $150 for completing all assessments. Participants completing more assessments received 

greater compensation and completion of later assessments was more highly compensated 

(Supplemental materials Table S1). 

Intervention 

The full HMP is a year-long, comprehensive training based on a framework that 

highlights four pillars of well-being: awareness, connection, insight, and purpose (ACIP; Dahl et 

al., 2020). The awareness module focuses on attention skills (e.g., focused attention, 

mindfulness) and meta-awareness (awareness of thoughts, sensations, and emotions). The 

connection module emphasizes prosocial dispositions such as gratitude, empathy, compassion, 

and social connection. The insight module is intended to bring clarity about the nature of one’s 

identity and experience (e.g., I am aware of this thought, but this thought does not define me). 

The purpose module aims to clarify one’s values and motivations and to apply them in the 
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activities of daily life. Well-being is conceptualized as a complex phenomenon that emerges from 

innate well-being capacities (e.g., attention regulation) and can be strengthened by bolstering 

these capacities through, among several strategies, skills-based meditation training. The program 

includes instruction in formal sitting meditation and in “active meditations” or informal practices 

that are designed to be integrated into one’s regular daily routine. To give an example, one active 

meditation from the Purpose series involves listening to a guided meditation while doing a 

household chore and employing strategies to view the activity as an act of generosity or 

kindness. 

The four-week Foundations course of the HMP studied here includes two introductory 

audio lessons and two introductory guided meditations (one sitting meditation and one active 

meditation), followed by one week of content for each pillar of well-being. Each week contains 

two brief podcast lessons (5 to 7 minutes each) with key insights from scientific research on 

well-being (i.e., psychoeducation), as well as practical examples illustrating how to strengthen 

the skills of each pillar in daily life. In addition, each week contains three guided meditations 

related to the respective pillar. Participants can choose between two guides (one male-

identifying, non-Latinx White guide and one female-identifying, Latinx guide), active or sitting 

practices, and practice length (5 to 30 minutes). In total, the intervention contains 10 lessons and 

14 guided meditations.  

Outcomes 

Our primary outcome was psychological distress, operationalized as the aggregate of the 

10-item NIH Perceived Stress Scale (α=.86; Cohen et al., 1983; Cyranowski et al., 2013) and the 

Patient Reported Outcomes Measurement Information Systems (PROMIS) Anxiety and 
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Depression scales (adaptive 4 to 8-items; Pilkonis et al., 2011). Although there may be important 

reasons to assess these outcomes separately, as a rule, clinical diagnoses of anxiety and 

depression are highly comorbid (Kalin, 2020). In addition, a single distress factor may underly 

all forms of psychopathology, and stress, anxiety, and depression all load on a single 

internalizing factor (Caspi et al., 2014).  

Scores on the Perceived Stress Scale have demonstrated evidence of reliability and 

validity across diverse samples (Cohen et al., 1983; Cyranowski et al., 2013; Roberti et al., 

2006). Items including “In the last month, how often have you felt that you were on top of 

things?” and “In the last month, how often have you felt difficulties were piling up so high that 

you could not overcome them?” are rated on a 1 (Never) to 5 (Very often) scale and summed, 

with higher scores representing higher levels of stress. PROMIS anxiety and depression scales 

ask participants to rate, on a 1(Never) to 5 (Always) scale, how frequently in the past week they 

have experienced a series of anxiety or depressive symptoms, respectively. Items from the 

anxiety scale include “I felt uneasy” and “I felt nervous.” Items from the depression scale include 

“I felt worthless” and “I felt unhappy.”  

The PROMIS scales were developed through item response theory on large, nationally 

representative samples (n>20,000) that included subsamples with a variety of clinical conditions 

(Cella et al., 2010; Pilkonis et al., 2011). In initial and subsequent validation studies, scores on 

these measures have demonstrated evidence for reliability and validity, including strong 

correlations with legacy measures (Cella et al., 2010; Pilkonis et al., 2011; Schalet et al., 2016). 

Subsequent research in diverse clinical and non-clinical samples has found additional evidence 

for score validity as well as sensitivity to intervention (Bartlett et al., 2015; Schalet et al., 2016; 
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Sunderland et al., 2018). We z-scored scale scores and then aggregated across the three measures 

to construct our psychological distress variable. For analyses of adverse events, we use PROMIS 

anxiety and depression measure T-scores and their associated cut-points, which are based on a 

subset of the initial validation sample (n=5,298) that was nationally representative of the 2000 

census numbers in terms of the distributions of gender, age, race, and education level. T-scores 

have a population symptom mean of 50 and a standard deviation of 10. Scores of < 55, 55≥ <60, 

60≥ <70, and ≥70 represent mild, moderate, and severe symptom levels, respectively.  

Total average scores were computed for all secondary outcomes. Secondary outcomes 

were selected to assess key skills in each ACIP domain (hypothesis related to purpose was not 

preregistered because we assume changes in purpose occur over a longer timescale than the 4-

week intervention studied here), and global well-being. To assess skills of awareness, we used 

the 8-item Act with Awareness subscale of the Five Facet Mindfulness Questionnaire (α=.91; 

Baer et al., 2008). Participants rate items including “I find it difficult to stay focused on what’s 

happening in the present” and “When I do things, my mind wanders off and I’m easily 

distracted” on a 1 (Never or vary rarely true) to 5 (Very often or always true) scale. All items are 

reverse scored. Higher scores represent greater mindful action. Evidence for score reliability and 

validity have been reported across a wide range of samples (e.g., Goldberg et al., 2015).  

 We assessed two connection skills – self-compassion and social connection/loneliness –

with the Self-Compassion Short Form (12-items; α=.86; Raes et al., 2011) and the NIH Toolbox 

Loneliness Questionnaire (5-items; α=.90; Cyranowski et al., 2013), respectively. For the Self-

Compassion Short Form, participants rate on a 1 (Not at all true for me) to 5 (Very true for me) 
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scale items such as “I try to see my failings as part of the human condition” and “I’m 

disapproving and judgmental about my own flaws and inadequacies (reverse).” Higher scores 

represent higher levels of self-compassion with scores ranging from 12 to 60. There is substantial 

evidence for score validity, including as a mediator of reduced distress in a mindfulness 

intervention with teachers (Roeser et al., 2013).  

 For the NIH Toolbox Loneliness Questionnaire, participants respond to prompts such as 

“In the past week, please describe how often...” “I feel that I am no longer close to anyone” or “I 

feel alone” on a 1 (Never) 5 (Always) scale. Scores range from 5–25 score range with higher 

scores reflecting greater loneliness. As with other PROMIS measures, initial validation included 

high correlations with legacy measures (Cella et al., 2010) and more recent work has observed 

additional evidence for score reliability and validity in heterogenous samples (Cyranowski et al., 

2013).  

 Insight skill was assessed with the Drexel Defusion Scale (10-items, α=.84; Forman et 

al., 2012), a measure of cognitive defusion (i.e., awareness of internal experience without 

overidentification). The scale presents experiential vignettes and asks participants to rate how 

much defusion they would experience in each circumstance on a 0 (Not at all) to 5 (Very much) 

scale. For example, one item about “Thoughts of self” asks participants to “Imagine you are 

having a thought such as ‘no one likes me.’ To what extent would you normally be able to defuse 

from negative thoughts about yourself?” Scores range from 0 to 50 with higher scores represent 

greater defusion (i.e., greater insight). Evidence for score reliability and validity have been 

observed in undergraduate students, general population adults, and clinical adult samples 

(Forman et al., 2012; Naragon-Gainey & DeMarree, 2017). 
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 Perseverative thinking or rumination was assessed with the Perseverative Thinking 

Questionnaire (15-items; α=.95; Ehring et al., 2011), a measure of the “stickiness” of one’s 

thoughts. Participants rate items such as “I think about many problems without solving any of 

them” and “My thoughts prevent me from focusing on other things” on a 0 (Never) to 4 (Almost 

always) scale. Higher scores reflect greater perseverative thinking. Evidence for score validity 

includes research finding that greater perseverative thinking predicts later anxiety and depressive 

symptoms (Ehring et al., 2011; Ehring & Ehlers, 2014; Nolen-Hoeksema et al., 2008).  

Our final secondary outcome was a global measure of well-being, the World Health 

Organization-5 (WHO-5, 5-items; α=.85; Bech, 2004), on which higher scores reflect greater 

overall well-being (score range 0–25). Participants rate items such as “I woke feeling fresh and 

rested” on a 0 (At no time) to 5 (All of the time) scale. The measure has shown evidence for 

score validity in more than 30 languages as well as sensitivity to intervention (Topp et al., 2015).  

As an exploratory outcome for purpose (i.e., not preregistered), we assessed the Meaning 

in Life Questionnaire Presence subscale (5-items, α=.91; Steger et al., 2006). The Presence 

subscale assesses the presence of meaning and purpose in life through items such as “I 

understand my life’s meaning.” Participants rate items on a 1 (Absolutely untrue) to 7 

(Absolutely true) scale (range 5–35) with higher scores representing greater presence of meaning 

and purpose. Evidence for score validity has been observed in general population and clinical 

samples (Schulenberg et al., 2011; Steger et al., 2006).  

As a preregistered covariate, we assessed at pre-test only the Social Desirable Response 

Set Five (5-items; α=.69; Hays et al., 1989). Participants respond to items including “I 
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sometimes try to get even rather than forgive and forget” on a 1 (Definitely true) to 5 (Definitely 

false) scale. Depending on the item, a 1 or 5 response is the ‘extreme’ response (i.e., a 1) and all 

other responses are coded as 0. Scale scores range from 0 to 5, with higher scores represent 

greater socially desirable responding. 

Sample Size 

As part of our preregistration, we conducted a prior sensitivity power analyses on the 

maximum allowable sample based on the funding secured at the time of preregistration (N=400), 

noting in the preregistration that the sample would exceed N=400 if additional funding was 

secured. We assumed 43.4% attrition - the average attrition rate in mHealth research reported in a 

systematic review and meta-analysis (Linardon & Fuller-Tyszkiewicz, 2020), for a completer 

sample of 226. Although we preregistered intention-to-treat analyses on all randomly assigned 

participants, we conducted the sensitivity power analysis on the predicted completer sample so 

that our power analysis estimates were conservative. Based on the above assumptions, the study 

preregistration was powered to detect a between group standardized mean difference of ≥ 0.38, 

equivalent to meta-analytic estimates of the effect of mHealth mindfulness interventions on 

psychological distress (Linardon & Fuller-Tyszkiewicz, 2020). Additional funding was secured 

prior to recruitment but after preregistration, resulting in a larger sample size than used in the 

power analysis. 

Statistical Analyses 

We first compute descriptive statistics on all outcomes and demographic variables, and 

examine variable distributions for normality (e.g., skewness, kurtosis). Following our 

preregistered analysis plan, before analyses we remove data of participants who failed more than 



 27
SCHOOL SYSTEM EMPLOYEE WELL-BEING DURING COVID-19 

50% of attention check questions at an assessment (T1, T5, or T6; Supplemental materials Table 

S2 for items). We use independent sample Welch’s t-tests (for continuous variables) and Chi-

square tests (for categorical variables) to confirm that random assignment successfully resulted 

in group equivalence at baseline. We then compute the percent of missing data at each study 

endpoint (i.e., T5 and T6) by group, and compare group equivalence in missingness using 

logistic regressions in which missingness is regressed on the group assignment variable. In 

separate logistic regressions, we examine whether T1 levels of psychological distress predicts 

differential group attrition by regressing the interaction of T1 psychological distress and group 

assignment on T5 and T6 missingness.  

Primary intention-to-treat analyses include all randomized participants except those 

failing attention checks. Results including those failing attention checks are reported in 

Supplemental materials Table S3 and are equivalent. We use linear-mixed effects models (time 

nested within participants) with maximum likelihood estimation to test our hypotheses of 

significant intervention group improvements on the primary (psychological distress) and all 

secondary outcomes (mindful action, self-compassion, loneliness, perseverative thinking, 

cognitive defusion, and well-being) at post-test (T5) and the three-month follow-up (T6). As 

preregistered, all models control for a dichotomous race variable (White/non-White), a 

dichotomous gender variable (male/female), and age. To help determine the best fit for modeling 

change over time, we plot outcomes over time by group using loess regression. We then 

quantitatively compare the Akaike Information Criterion (AIC) and Bayesian Information 

Criterion (BIC) of candidate models of linear change, loglinear change, polynomial change, and 

piecewise linear change in which change from T1 to T5 and T5 to T6 are modeled separately 
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(e.g., see Segal et al., 2020). We use false discovery rate correction (FDR; Benjamini & 

Hochberg, 1995) on secondary outcomes to ensure that the ratio of false positives to true 

positives does not exceed the two-tailed p<0.05 threshold for statistical significance. Feingold’s 

(2009) model-based equivalent of Cohen’s d and its 95% confidence interval (CI) are provided as 

an effect size estimate and its variability. We examine model assumptions (e.g., linearity, 

homogeneity of variance) using a simulation-based approach to produce scaled residuals that are 

then applied in diagnostics similar to those used in Ordinary Least Squares regression (e.g., 

qqplot, outlier estimation; Hartig, 2020). We conduct all statistical analyses in R (Team, 2014). 

Assuming data are Missing at Random (MAR), full-information maximum likelihood 

estimation provides unbiased estimates (Enders, 2001). To examine the robustness of model 

estimates to different missing not at random (MNAR) assumptions, we conduct pattern-mixture 

modeling (Iddrisu & Gumedze, 2019; Leurent et al., 2018). Using multivariate imputation 

through chained equations that models the nested structure of the data, we impute 50 complete 

datasets under the MAR assumption. We examine imputed datasets for convergence and viability 

and then scale imputed values so that they are 10% and separately 20% worse than predicted 

based on the distribution of observed scores in their group (HMP/Control). The lower bound 

scaling factor (i.e., 10%) is based on the minimal symptom change of clinical significance 

(Dworkin et al., 2008) making this sensitivity analysis a reasonable and rigorous assessment of 

the robustness of primary model effects observed under the MAR assumption (Goldberg, Bolt, et 

al., 2021). Finally, we re-estimate linear mixed effects models on each imputed and scaled 

MNAR dataset separately and pool the results according to Rubin’s rules (Rubin, 2004).  
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There was one deviation from our preregistered analysis plan. In place of the less robust 

sensitivity analysis we preregistered, we use the pattern-mixture modeling procedure just 

described.  

We conducted four exploratory analyses (i.e., not preregistered). The first examines HMP 

effects on purpose. The second examines HMP effects on the subsample reporting slight or 

greater (T score≥55; 70th percentile or higher), and separately moderate or greater (T score≥60; 

84th percentile or higher) anxiety and depressive symptoms at pre-test. Third, to examine adverse 

events, we first categorize anxiety and depression scores separately at T1, T5, and T6 based on 

normative none-to-slight, mild, moderate, and severe symptoms (i.e., T-score <55, 55≥ <60, 60≥ 

<70, and ≥70; Pilkonis et al., 2011). Using logistic regression models controlling for 

preregistered covariates, we estimate the difference between groups in the likelihood of a one 

category or greater worsening in symptoms (e.g., Jacobson & Truax, 1991). Finally, we examine 

potential treatment effect moderation by occupational category (teacher/not teacher) and timing 

of intervention (during summer/into the new school year). Analysis code is publicly available 

(https://osf.io/eqgt7/files/). Study data is available by request. 

Results 

Between June 18 and August 28, 2020, 666 participants completed pre-testing and were 

randomly assigned (n=320 WLC/n=346 HMP; Table 1). Two participants from each group were 

removed from all analyses for failing more than 50% of attention checks at T1, T5 and T6 

resulting in a final intention-to-treat sample of N=662 (n=318 WLC/n=344 HMP). Data from six 

additional participants were treated as missing at T1, and two each at T5 and T6 were treated as 

missing for failing attention checks at that timepoint (Figure 2).  
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{INSERT Table 1 ABOUT HERE} 

{INSERT Figure 2 ABOUT HERE} 

Using independent group t-tests on continuous variables and Chi-square tests on 

categorical ones, we found no evidence for group differences at baseline (i.e., p<.05 on any 

assessed outcome or demographic feature (Table 1 and Supplemental materials Table S5). Based 

on the primary outcome, attrition (i.e., missing data at post- and follow-up test; %[n]) was 

significantly higher in the HMP group (15.41% [53]) than in WLC (6.29% [20]) z=-3.63, p<.001 

(also see Supplemental materials Table S4). Overall, missing data were multivariate and a mix of 

monotonic and nonmonotonic (Liu, 2016). That is, most subject level missingness occurred 

across most or all variables at a given assessment, but there was variability at the subject level 

regarding whether missingness predicted later missingness. Attrition was unrelated to T1 distress 

levels, and the interaction between group and T1 distress did not significantly predict attrition. 

Across the sample, 79.9% (n=529) reported elevated anxiety and depressive symptoms at 

baseline (T≥55). A majority (52.1%, n=345) of the sample reported moderate or higher anxiety 

and depressive symptoms at baseline (T≥60). Out of the 344 participants assigned to the HMP, 

329 (95.6%) downloaded the app, 271 (78.78%) had one or more days of app use. The mean 

number of days of use was 10.88 (SD=9.08) and the mean number of minutes of practice was 

127.93 (SD=130.63), with 89.05 minutes of sitting practice (SD=98.22) and 38.79 minutes of 

active practice (SD=68.37).  

Piecewise linear mixed effects models fit the primary and secondary outcome data the 

best (Supplemental materials Table S6). For outcomes assessed at every timepoint (i.e., 

psychological distress, mindful action, loneliness, cognitive defusion, and purpose), T1 to T5 
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change modeled as a random slope and T5 to T6 change as a fixed effect fit the data best. For 

secondary outcomes assessed only at T1, T5, and T6 (i.e., self-compassion, perseverative 

thinking, and well-being), a fixed slope from T1 to T5 and from T5 to T6 fit the data best (i.e., 

random intercept model). Full descriptive statistics on each outcome at each timepoint by group 

are presented in Supplemental materials Table S6. 

Consistent with our primary outcome hypothesis, the HMP group demonstrated 

significantly larger reductions in psychological distress over the intervention period compared to 

the WLC (d=-0.53 CI [-0.69 to -0.38], p<.001; Figure 3). Change over the follow-up was 

significantly different between the groups, favoring the WLC (d=0.22 [0.07 to 0.37]). Consistent 

with our hypothesis, assignment to the HMP continued to predict significantly larger reductions 

in distress at T6 compared to the WLC (d=-0.34 [-0.49 to -0.19], p<.001). Effects were robust to 

pattern-mixture model sensitivity analyses (Supplemental materials Table S7). 

{INSERT Figure 3 ABOUT HERE} 

Consistent with preregistered secondary outcome hypotheses, over the intervention 

period, assignment to HMP predicted significant improvements compared to the WLC in mindful 

action (d=0.21 [0.06 to 0.36], pFDR=.001), self-compassion (d=0.40 [0.25 to 0.55], pFDR<.001), 

loneliness (d=-0.34 [-0.49 to -0.19], pFDR<.001), cognitive defusion (d=0.40 [0.25 to 0.56], 

pFDR<.001), perseverative thinking (d=-0.35 [-0.51 to -0.20], pFDR<.001), overall well-being 

(d=0.42 [0.27 to 0.58], pFDR<.001), and meaning in life (not preregistered, d=0.28 [0.13, 0.43], 

pFDR<.001; Figure 4). T5 to T6 change was significantly different between the groups only on 

self-compassion, favoring the WLC group (d=-0.22 [-0.37 to -0.06], p=.004. Also consistent with 

preregistered secondary outcome hypotheses, all significant HMP group intervention period 
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improvements persisted over the three-month follow-up (self-compassion d=0.26 [0.11 to 0.41], 

pFDR=.003; loneliness d=-0.32 [-0.47 to -0.17], pFDR=.002; cognitive defusion d=0.35 [0.20 to 

0.50], pFDR=.002; perseverative thinking d=-0.22 [-0.37 to -0.07], pFDR=.017;  well-being d=0.34 

[0.19 to 0.49], pFDR<0.001; and meaning in life (not preregistered) d=0.30 [0.15 to 0.45], 

pFDR<0.001) except for mindful action d=0.14 [-0.01 to 0.29], pFDR=.074 (Figure 4).  

All secondary outcome effects were robust in sensitivity analyses (i.e., p<.05) except 

mindful action at T5 (at 20% worse than the MAR assumption) and T6 (at 10% & 20% worse 

than the MAR assumption), perseverative thinking at T5 and 6 (at 20% worse than the MAR 

assumption), and self-compassion at T6 (20% worse than the MAR assumptions; Supplemental 

materials Table S7). 

{INSERT Figure 4 ABOUT HERE} 

Subsample Analyses  

Estimating piecewise linear mixed effects model on the subset of participants reporting 

mild or greater anxiety and depressive symptoms at pre-test (T≥55; HMP n=276, WLC n=252), 

the HMP group reported significantly larger distress reductions than WLC over the intervention 

period (d=-0.60 CI [-0.78 to -0.43], p<.001). Compared to WLC, HMP group reductions were 

sustained over the three-month follow-up (d=-0.37 [-0.54 to -0.20], p<.001). Restricting the 

sample further to participants with moderate or greater anxiety and depression at pre-test (T≥60; 

HMP n=181, WLC n=162), the HMP group reported significantly greater distress reductions than 

WLC at T5 (d=-0.60 [-0.83 to -0.37], p<.001) that persisted over the three-month follow-up 

(d=-0.36 [-0.59 to -0.13], p<.001).  

Adverse Events 
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Assignment to the HMP predicted significantly lower odds of experiencing increased 

anxiety symptoms at T5 (Odds ratio (OR)=0.42 [0.30 to 0.60], p<.001) with no difference in the 

odds of a categorical symptom increase in symptoms at T6 (OR=0.78 [0.56 to 1.10], p=.143). 

Similarly, assignment to the HMP group predicted significantly lower odds of increased 

depressive symptoms at T5 (OR=0.65 [0.45 to 0.93], p=.020) with no difference in the odds of a 

categorical symptom increase in symptoms at T6 (OR=0.82 [0.57 to 1.18], p=.278). In addition, 

we continued to find no evidence for increased prevalence of adverse events in the HMP group 

in sensitivity analyses (Supplemental materials Table S8). 

Moderation 

 Employment (teacher/other) category did not moderate treatment effect on the primary or 

any secondary outcome (all ps>.05 uncorrected). Similarly, outcomes did not differ between 

participants who completed the entire intervention over the summer or finished the intervention 

during the new school year (ps>.05 uncorrected). 

Discussion 

School system employees play a vital role in the functioning of society and in 

determining future social and economic outcomes (Hanushek, 2011). These data suggest that in 

the midst of a global pandemic, a four-week, self-guided meditation-based well-being training is 

acceptable to school system employees and has immediate small-to-moderate magnitude benefits 

on psychological distress (primary outcome) that persist for three-months following the 

intervention. In addition, assignment to the HMP predicted immediate small-to-moderate 

magnitude improvements in well-being skills (e.g. mindful action, self-compassion, cognitive 

defusion, social connectedness, presence of purpose and meaning), reductions in an antecedent to 
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anxiety and depression (i.e., perseverative thinking), and increased overall well-being, all 

persisting three-months following the intervention except mindful action (pFDR=.076).  

We conducted several preregistered and exploratory sensitivity analyses to examine the 

robustness of the observed effects. In addition to primary intention-to-treat analyses that included 

FDR error control on all secondary outcomes, assignment to the HMP continued to predict 

significant improvements on nearly all outcomes over the intervention and the follow-up period. 

It is also notable that HMP group benefits were as large or larger in analyses restricted to the 

subsample of participants with elevated anxiety and depressive symptoms at baseline.  

The benefits of reducing psychological distress and enhancing well-being are self-evident 

and important. In the case of school system employees and particularly teachers who interact 

directly with and explain significant variability in student outcomes (Rivkin et al., 2005), the 

impacts of reducing distress and improving well-being extend to students, schools, and 

educational systems. As noted, a growing body of research demonstrates the relationship 

between teacher psychological functioning and instructional quality (Braun et al., 2019; Jennings 

et al., 2017; Jennings & Greenberg, 2009), which in turn predicts student outcomes (Allen et al., 

2011). In addition, teacher well-being is correlated with a more positive school climate. Positive 

school climate is associated with a host of benefits for students, including improved mental 

health, self-concept, absenteeism, and academic achievement (Thapa et al., 2013).  

At the systems level, teacher and administrator stress and occupational dissatisfaction are 

predictors of leaving the profession (Boyce & Bowers, 2016; Hancock & Scherff, 2010; Ryan et 

al., 2017). High levels of school employee turnover negatively affect student outcomes (Ronfeldt 

et al., 2013) and place a significant economic burden on school systems in order to recruit and 
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train new staff (Carroll, 2007). This burden is felt by all school systems, but because turnover is 

higher in low resource districts (Carver-Thomas & Darling-Hammond, 2017; Sorensen & Ladd, 

2020), disadvantaged students are more likely to experience less effective teachers (Goldhaber et 

al., 2015) and low resource districts must expend more of their limited resources on hiring and 

training.  

The links between teacher and other school system employee well-being, effectiveness, 

career longevity, and student and system outcomes are complex. Illuminating these links is a 

compelling warrant for continued research. In particular, most relevant extant research is 

correlational in nature. Experimental research is needed to identify causal chains among these 

phenomena, and once identified, use this knowledge to inform future policy decisions in areas 

ranging from hiring practices and certification to teacher education and professional 

development activities. For instance, a RCT conducted with undergraduate preservice teachers 

found that three-years after matriculating into the workforce, participants who were assigned to 

the meditation-based well-being training were about six times more likely to still be teaching 

(Hirshberg, Flook, & Davidson, 2021), suggesting the meditation interventions during preservice 

teacher education may promote persistence in the profession. 

Although the stress of a global pandemic is unique, there are many reasons that 

improving the mental health and well-being of teachers and other school system employees will 

remain highly relevant in a post-COVID world (Schonert-Reichl, 2019). Heightened educator 

stress was a concern before the pandemic (e.g., Kyriacou, 2001; Mitani, 2018). Many of the 

conditions that led to elevated stress have not changed. For the foreseeable future school system 

employees will continue to face threats related to COVID-19 variants and clusters of 
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unvaccinated adults and students. Emergent stressors, for example the stress of increasingly 

common environmental crises related to climate change (e.g., wild fires, floods, drought) ,will 

challenge school system employee resilience as well (Cianconi et al., 2020).   

A considerable body of evidence suggests that meditation-based programs promote 

mental health and well-being (e.g., Goldberg et al., 2018, 2021). If these interventions are part of 

the solution to supporting school system employee mental health and well-being, it is important 

that research also consider the potential for adverse events. This possibility is especially salient 

when thinking about widescale implementation of meditation programs as mandatory 

professional development, as they conceivably could be among school system employees. We 

find no evidence, including under MNAR assumptions, that assignment to the HMP resulted in 

increased adverse events; to the contrary, we find some evidence that in addition to reducing 

distress, the HMP may be preventative of increased distress over the four-week intervention 

period and at follow-up. For high stress professions such as teaching, educational administration, 

and other school system employment categories, the preventive potential of trainings like the 

HMP is an important area for future investigation made more so by the fact that these data were 

collected during the COVID-19 pandemic. 

The overall pattern of results we observed is consistent with our theory of change, in 

which strengthening of key awareness, connection, insight, and purpose skills promotes durable 

improvements in mental health and well-being. As predicted, ACIP skills training through the 

HMP produced significant gains in all measured ACIP target skills. Also as predicted, mental 

health (i.e., psychological distress) and well-being improved following the intervention, with 

persistent effects at three-month follow-up. Although our data cannot establish that primary 
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appraisal processes were affected by the HMP, the significant HMP group increases in social 

connection (i.e., decreases in loneliness) are noteworthy. The entire study was conducted during 

the COVID-19 pandemic. Follow-up occurred during a significant outbreak in Wisconsin. Thus, 

it seems reasonable to assume that the level of in-person interaction did not substantively change 

for participants during the study. HMP participants nevertheless reported significantly greater 

social connection, indicating a possible change in primary appraisals of life circumstance. That 

is, it is possible that social distancing came to be perceived as less isolating, resulting in fewer 

feelings of loneliness. Along with designing research to examine the degree to which unique 

features of the HMP (e.g., active practices) helped promote skills acquisition, exploration of 

possible alterations in primary appraisal processes is an important area for future investigation. 

There are several strengths to this pragmatic trial. To our knowledge, this is the largest 

RCT of a meditation intervention of any kind (mobile or in-person) with school system 

employees, the first to examine intervention impacts during the COVID-19 pandemic, and the 

only to study a fully self-guided intervention. Scalability has been a limiting feature of in-person 

meditation interventions. The fully self-guided and remote delivery of the intervention along 

with its accessibility (it is free) substantially address these concerns. One final strength is the 

preregistration of primary and secondary outcomes, procedures, and analysis methods.  

Limitations 

There are a few important study limitations. First, without an active control condition, we 

cannot make inferences about the relative efficacy of the HMP against other bona fide programs 

or over and above non-specific factors such as expectancy. Comparative efficacy research is an 

important next step. There are strong theoretical reasons, supported by empirical results, to 
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expect that the observed improvements in well-being skills, mental health, and well-being will 

translate to occupational improvements (Hirshberg et al., 2020; Jennings et al., 2017; Wells & 

Klocko, 2018). However, in part because of the inconsistency in schooling scenarios resulting 

from the pandemic, we did not assess measures specific to occupational stress, satisfaction, or 

performance. These outcomes represent another important area for future study. Although this 

sample is demographically representative of Wisconsin school system employees, the gender and 

race composition are fairly homogenous (i.e., predominately female, non-Latinx White), limiting 

our ability to generalize to states and school systems with more heterogenous employee pools 

(e.g., more male-identifying and/or person of color identifying). A final limitation is the reliance 

on self-reported outcomes which could enhance biases associated with unblinded group 

assignment (i.e., an open-label trial). 

Conclusion 

In conclusion, at a time of multiple urgent public health needs, an acceptable, accessible 

(i.e., freely available), scalable, and relatively brief meditation-based well-being training appears 

to support resilience during the COVID-19 pandemic amongst school system employees – a 

population that plays an essential role in the functioning of society. These results reinforce the 

potential of mHealth interventions to build resilience, support mental health, and improve overall 

well-being. These data warrant further research that explores the comparative efficacy of the 

HMP against other active interventions and expands outcomes to include objective health and job 

performance measures (e.g., health care utilization, absenteeism, metrics of performance). In 

addition, the HMP is well suited to deconstruction trials that have the potential to isolate the 

effects of specific elements of the training (e.g., awareness versus connection, insight versus 
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purpose) and thereby support individualized and optimized interventions. 
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Table 1  

Baseline Demographic Characteristics by Group 

HMP Group 
(n=344)

WLC Group 
(n=318)

Gender

Female 302 (86.9%) 281 (88.4%)

Male 42 (12.2%) 37 (11.6%)

Non-binary 1 (0.3%)* 0 (0.0%)

Age (years)

< 20 0 (0.0%) 1 (0.2%)

20 - 30 55 (16.0%) 46 (14.5%)

30 - 40 105 (30.5%) 90 (28.3%)

40 - 50 103 (29.9%) 93 (29.3%)
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50 - 60 61 (17.7%) 79 (24.8%)

> 60 20 (5.8%) 9 (2.8%)

Race / Ethnicity*

American Indian / Alaskan 
Native

5 (1.5%) 4 (1.3%)

Asian / Pacific Islander 9 (2.6%) 4 (1.3%)

Black / African American 11 (3.2%) 15 (4.7%)

Hispanic/ Latino 15 (4.4%) 17 (5.3%)

White / Caucasian 315 (91.6%) 287 (90.3%)

Highest Education Level

< 7 years formal education 1 (0.3%) 2 (0.6%)

Graduated high school 10 (2.9%) 6 (1.9%)

Some college 24 (7.0%) 27 (8.5%)

Graduated college 100 (29.1%) 103 (32.4%)

Advanced degree 208 (60.5%) 178 (56.0%)

NA 1 (0.3%) 2 (0.6%)

Household income (US Dollars)

<$20,000 8 (2.3%) 9 (2.8%)

$20,000 - $40,000 22 (6.4%) 19 (6.0%)

$40,000 - $70,000 80 (23.3%) 82 (25.8%)

$70,000 - $100,000 87 (25.3%) 74 (23.3%)

$100,000 - $200,000 135 (39.2%) 121 (38.5%)

>$200,000 9 (2.6%) 12 (3.8%)

Employment category

Classroom teacher 144 (41.9%) 134 (42.1%)

Classroom support 47 (13.7%) 44 (13.8%)

Special Education teacher 29 (8.4%) 31 (9.8%)

School support 38 (11.1%) 35 (11.0%)

School administrator (e.g.,   
Principal)

8 (2.3%) 4 (1.3%)

System staff 20 (5.8%) 27 (8.5%)

Other / Unknown 58 (16.9%) 43 (13.5%)



 56
SCHOOL SYSTEM EMPLOYEE WELL-BEING DURING COVID-19 

Note: Data are n (%). Gender does not sum to 100% because participants were able to select 

multiple categories. Race / Ethnicity does not sum to 100% because participants were able to 

select multiple categories.  

Figure 1  

Theory of Change 

 

Note: Declarative learning is learning about well-being, well-being skills, and the role of training 

well-being skills in well-being. Skills training is experiential practice of well-being skills through 

traditional sitting forms of meditation and active practices. Active practices are a unique feature 

of the Healthy Minds Program in which mundane daily activities are utilized as opportunities to 

strengthen specific well-being skills. Proximal outcomes are not inclusive but instead represent 

constructs associated with each ACIP domain that were assessed in this study. Distal outcomes 
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are likewise not inclusive but instead represent potential individual and system-level impacts of 

training proximal skills and improving mental health outcomes in school system employees. 

Figure 2 

CONSORT Diagram 

Note: HMP: Healthy Minds Program. WLC: Wait-list control. Numbers reflect data on the 

primary outcome. For details on the number of participants in each group who completed each 

assessment by timepoint, see Supplemental Materials Table S5. Missing: Participants providing 

no primary outcome data. Participants failing attention checks at two or more timepoints were 

removed from analyses, resulting in the ITT sample. 
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Figure 3  

Changes in Primary Outcome (Psychological Distress) Over Time by Group  
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Note: Dotted blue line represents the end of the intervention period. 0 on the x-axis is pre-test. 

Psychological distress is the z-scored aggregate of the NIH Perceived Stress Scale (Cohen et al., 

1983), and the PROMIS anxiety and depression scales (Pilkonis et al., 2011). HMP = Healthy 

Minds Program (intervention arm). Error bars are standard error of the mean. Observed data 

plotted.  

Figure 4  

Changes in Secondary Outcomes Over Time by Group 

 

Note: Dotted blue line represents the end of the intervention period. X-axis ticks correspond to 
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study weeks with 0 as pre-test. Mindful action was assessed with the Act with awareness 

subscale of the Five Facet Mindfulness Questionnaire (Baer et al., 2008). Loneliness was 

assessed with the NIH Toolbox Loneliness Questionnaire (Cyranowski et al., 2013). Self-

compassion was assessed with the Self-Compassion Short Form (Raes et al., 2011). Cognitive 

defusion was assessed with the Drexel Defusion Scale (Forman et al., 2012). Perseverative 

thinking was assessed with the Perseverative Thinking Questionnaire (Ehring et al., 2011). Well-

being was assessed with the WHO-5 (Bech, 2004).  HMP:  Healthy Minds Program (intervention 

arm). Error bars are standard error of the mean. Observed data plotted.  

Supplemental Materials 

Table S1 

Compensation Schedule 

Assessment Compensation (US 
dollars)

Baseline/Pre-Intervention (T1) $0

After Week 1 (T2) $10

After Week 2 (T3) $10

After Week 3 (T4) $10

Post-Intervention (T5) $30

Bonus for Completing Above 5 
Timepoints

$40

Follow-Up (T6) $50
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Table S2 

Attention Check Questions 

Note: For item 1, failure is any response other than the leftmost response. For item 2, failure is a 

“yes” response. For item 3, failure is any response other than “Almost always” or “Always.” 

Item

1 Please select the leftmost response for this item (5 item Likert-like scale)

2 I have been randomly selecting responses on this survey (yes/ no)

3 I have provided my honest responses on this survey (5 item Likert-like scale)
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Table S3  

Results from Primary Piecewise Linear Mixed Effects Models and Models Including 

Participants Who Failed Attention Checks 

Outcom
e

Psychological 
Distress

Mindful Action Self-Compassion Loneliness

Primary Assigned Primary Assigned Primary Assigned Primary Assigned

B (SE) B (SE) B (SE) B (SE) B (SE) B (SE) B (SE) B (SE)

Intercept 0.08  
(0.17)

0.06  
(0.17)

24.32***  
(1.08)

24.53***   
(1.07)

2.64***  
(0.13)

2.29***  
(0.15)

2.31***  
(0.20)

2.62***  
(0.16)

T1-T5 -0.04*** 
(0.01)

-0.04***  
(0.01)

0.36***  
(0.07)

0.36***  
(0.07)

0.02*  
(0.008)

-0.05**  
(0.02)

-0.06***  
(0.009)

-0.06*** 
(0.009)

Group -0.50***  
(0.08)

-0.50***  
(0.08

0.68  
(0.48)

0.58  
(0.47)

0.33***  
(0.06)

0.34***  
(0.06)

-0.30***  
(0.06)

-0.31***  
(0.06)

T5- 6 -0.06  
(0.03)

-0.005  
(0.002)

-0.03  
(0.02)

-0.06  
(0.04)

0.01***  
(0.002)

0.02 ***  
(0.005)

0.006**  
(0.002)

0..006**  
(0.002)

Gender 0.29**  
(0.10)

0.27**  
(0.10)

-1.16  
(0.66)

-1.14  
(0.65)

-0.15  
(0.08)

-0.14  
(0.08)

0.16  
(0.08)

0.14  
(0.08)

Race 0.17  
(0.11)

0.20  
(0.11)

1.14  
(0.71)

1.11  
(0.69)

-0.01 
(0.09)

-0.04  
(0.08)

0.15  
(0.09)

0.17  
(0.09)

Age -0.01***  
(0.003)

-0.01** 
 (0.003)

0.06**  
(0.02)

0.05**  
(0.02)

0.01***  
(0.002)

0.01***  
(0.002)

-0.003  
(0.003)

-0.002 
(0.003)

SDRS5 -0.12**  
(0.04)

-0.12**  
(0.04)

0.66*  
(0.26)

0.32***  
(0.09)

0.12***  
(0.03)

0.12*** 
(0.03)

-0.09**  
(0.01)

-0.09** 
(0.03)

Group x 
T1-T5

-0.12*** 
 (0.01)

-0.12***  
(0.01)

0.31***  
(0.09)

0.30** 
 (0.09)

0.07***  
(0.01)

0.07***  
(0.01)

-0.07***  
(0.01)

-0.07*** 
 (0.01)

Group x 
T1-T6

-0.29*** 
 (0.08)

-0.30***  
(0.08)

0.83 
(0.46)

0.76 
(0.46)

0.18** 
 (0.06)

0.19**  
(0.06)

-0.25***  
(0.06)

-0.26***  
(0.06)

Random effects
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ID 
(Interce
pt)

0.
72

0.
85

0.
72

0.
85

28
.8
3

5.
37

25
.5
1

1.
26

0.3
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0.
60

0.3
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0.
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0.4
3

0.
66

0.4
3

0.
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Slope

0.
01

0.
11

0.
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0.
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0.
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0.
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08
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24
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Table S3 Continued 

Residua
l

0.
17

0.
41

0.
17

0.
41

7.
41

2.
72

7.
37

2.
72

0.1
3

0.
36

0.1
3

0.
36

0.1
3

0.
37

0.1
3

0.
37

Outcom
e

Cognitive Defusion Perseverative 
Thinking

Well-Being Meaning in Life

Primary Assigned Primary Assigned Primary Assigned Primary Assigned

B (SE) B (SE) B (SE) B (SE) B (SE) B (SE) B (SE) B (SE)

Intercept 26.86*** 
(1.50)

26.85*** 
 (1.49)

34.23*** 
 (2.05)

37.61***  
(2.43)

12.47*** 
 (0.83)

10.41***  
(0.99)

25.53*** 
 (0.99)

23.53***  
(1.16)

T1-T5 0.79*** 
 (0.10)

0.75***  
(0.10)

-0.29*  
(0.12)

0.72** 
 (0.27)

0.07  
(0.06)

-0.08 
 (0.06)

0.05 
 (0.06)

0.03 
(0.06)

Group 3.39*** 
 (0.70)

3.49***  
(0.69)

-3.47*** 
 (0.91)

-3.50*** 
 (0.91)

2.19***  
(0.38)

2.17*** 
 (0.38)

1.91*** 
 (0.43)

2.02*** 
 (0.43)

T5- T6 0.009  
(0.03)

0.01  
(0.03)

-0.18***  
(0.04)

-0.27** 
 (0.08)

-0.02  
(0.02)

-0.03  
(0.02)

0.02  
(0.01)

0.04 
 (0.03)

Gender -3.12***  
(0.92)

-2.83**  
(0.90)

3.06*  
(1.26)

2.92*  
(1.24)

-1.06*  
(0.51)

-1.04*  
(0.50)

0.30  
(0.61)

0.33  
(0.60)

Race -0.30 
 (0.99)

-0.60  
(0.96)

-0.64  
(1.36)

-0.22  
(1.32)

-0.06  
(0.51)

-0.03 
 (0.53)

-0.13 
 (0.66)

-0.45  
(0.64)

Age 0.08** 
 (0.03)

0.07* 
 (0.03)

-0.18*** 
 (0.04)

-0.17*** 
 (0.04)

0.02  
(0.02)

0.02 
 (0.02)

-0.005 
 (0.02)

0.008 
 (0.02)

SDRS5 1.21***  
(0.36)

1.15** 
(0.36)

-1.61**  
(0.50)

-1.58** 
(0.49)

0.49*  
(0.20)

0.47*  
(0.20)

0.78** 
(0.24)

0.79*** 
(0.24)

Group x 
T1-T5

0.81*** 
 (0.15)

0.83*** 
 (0.15)

-0.98***  
(0.17)

-1.00***  
(0.17)

0.48***  
(0.09)

0.47*** 
 (0.09)

0.38***  
(0.08)

0.40***  
(0.08)

Group x 
T1-T6

2.79***  
(0.73)

2.73***  
(0.73)

-2.33*  
(0.91)

-2.29* 
 (0.91)

1.52***  
(0.39)

1.57***  
(0.35)

1.64***  
(0.45)

1.76*** 
 (0.45)

Random effects

V
ar

S
D

C
or
.

V
ar

S
D

C
or
.

V
ar

S
D

C
or
.

V
ar

S
D

C
or
.

Va
r

S
D

C
or
.

Va
r

S
D

C
or
.

Va
r

S
D

C
or
.

Va
r

S
D

C
or
.



 65
SCHOOL SYSTEM EMPLOYEE WELL-BEING DURING COVID-19 

Note: Primary: Intention-to-treat analyses removing participants who failed multiple attention 

checks (N=662). Assigned: Analyses with all assigned participants (n=666). SDRS-5: Social 

Desirable Response Set 5 (Hayes et al., 1989). Var: Variance. SD: Standard deviation. Cor.: 

Correlation. Due to our coding of longitudinal data in R software, the Group x T1-T5 interaction 

coefficient (SE) must be multiplied by four to be on the same scale as the Group x T1-T6 

coefficient. *p<0.05, **p<0.01, ***p<0.001 

ID 
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pt)
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3.
61

23.
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4.
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23.
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4.
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T1-T5 
Slope

1.
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1.
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1.
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1.
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0.
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0.2
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0.
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0.3
0

0.
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l
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8.0
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8.2
0

2.
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5.9
2
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5.9
4
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Table S4 

Missingness By Group at Each Timepoint 

Note: Missingness is based on presence of the primary outcome, psychological distress. T1 = 

Pre-test before random assignment. T2 = After week one of the intervention. T3 = After week 2 

of the intervention. T4 = After week three of the intervention. T5 = Post-test immediately 

following the end of the intervention period. T6 = Follow-up test three-months after T5. 

Group % Missing

T1 T2 T3 T4 T5 T6

Healthy Minds Program <1.00 19.48 25.29 25.29 18.23 18.02

Wait-List Control 1.26 13.21 15.09 14.78 9.12 9.12
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Table S5 

Outcome Score by Group at Each Assessment 

Outcome
T1  

(baseline)
T2 T3 T4 T5  

(Post-
intervention)

T6  
(3-month 

follow-up) 

n Mean 
(SD)

n Mean 
(SD)

n Mean 
(SD)

n Mean 
(SD)

n Mean 
(SD)

n Mean 
(SD)

Psychological 
distress

WLC 31
5

0.00 
(0.91)

27
6

-0.10 
(0.95)

27
0

-0.10 
(1.01)

27
1

-0.14 
(1.02)

28
9

-0.20 
(1.03)

28
9

-0.24 
(1.00)

HMP 34
2

0.00 
(0.88)

27
7

-0.29 
(0.89)

25
7

-0.40 
(0.85)

25
7

-0.55 
(0.88)

28
0

-0.67 
(0.89)

28
2

-0.55 
(0.87)

Mindful action

WLC 31
5

24.56 
(6.12)

27
6

25.57 
(6.15)

27
0

25.69 
(6.44)

27
1

26.15 
(6.21)

28
9

26.12 
(6.76)

29
0

26.02 
(6.36)

HMP 34
2

24.80 
(5.93)

27
7

24.19 
(5.62)

25
9

25.71 
(5.47)

25
8

26.45 
(5.61)

28
0

27.12 
(5.67)

28
2

27.1 
(5.32)

Self-compassion

WLC 31
5

2.93 
(0.70)

NA NA NA 29
0

3.04 
(0.78)

28
9

3.17 
(0.77)

HMP 34
2

2.98 
(0.69)

NA NA NA 28
0

3.34 
(0.73)

28
0

3.35 
(0.64)

Loneliness 

WLC 31
5

2.58 
(0.77)

27
6

2.49 
(0.74)

27
2

2.38 
(0.72)

27
1

2.37 
(0.75)

28
9

2.33 
(0.81)

29
1

2.38 
(0.82)

HMP 34
2

2.53 
(0.77)

27
8

2.34 
(0.75)

26
0

2.16 
(0.72)

25
9

2.02 
(0.68)

27
9

2.07 
(0.71)

28
3

2.13 
(0.75)

Cognitive 
defusion

WLC 31
5

24.45 
(8.23)

27
5

26.26 
(8.31)

27
0

26.96 
(8.73)

27
0

27.52 
(9.07)

28
9

27.92 
(8.63)

28
9

28.23 
(8.57)

HMP 34
2

24.83 
(7.89)

27
6

27.14 
(8.72)

25
7

28.45 
(8.42)

25
5

29.61 
(8.73)

28
0

31.43 
(8.54)

28
1

30.93 
(8.69)

Perseverative thinking

WLC 31
5

29.62 
(11.29)

NA NA NA 28
9

28.19 
(12.37)

28
9

25.91 
(12.19)
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Note: HMP: Healthy Minds Program group. WLC: Wait-list control group. Observed statistics 

after removing data from participants who failed attention checks. NA = Not assessed at that 

timepoint. Psychological distress is the aggregate of z-scored stress (Perceived Stress Scale), 

anxiety (PROMIS Anxiety), and depression (PROMIS Depression) measures. *Outcome 

hypotheses not preregistered. 

HMP 34
2

29.89 
(10.43)

NA NA NA 28
0

24.75 
(10.71)

28
0

23.47 
(10.74)

Well-being

WLC 31
5

12.47 
(4.33)

NA NA NA 28
9

12.83 
(4.84)

28
9

12.59 
(4.74)

HMP 34
1

12.76 
(4.71)

NA NA NA 28
0

15.07 
(4.33)

27
9

14.07 
(4.64)

Meaning in 
life*

WLC 31
5

25.81 
(5.46)

27
6

26.02 
(5.38)

27
0

25.85 
(5.68)

27
1

26.13 
(5.83)

28
9

26.02 
(46.07)

29
0

26.29 
(5.87)

HMP 34
2

26.20 
(5.44)

27
8

26.83 
(5.13)

25
9

27.15 
(5.14)

25
8

27.62 
(4.92)

28
0

27.85 
(5.35)

28
2

27.91 
(5.14)
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Table S6  

Model Fit Statistics by Outcome 

Model Parameters   AIC BIC LogLik Chi-sq 
(df)

p

Psychological distress

Linear 9 6091 6146 -3037

Log Linear 9 5943 5998 -2963 148 (0) 0

Piecewise 11 5821 5888 -2900 126 (2) <0.0001

Piecewise random slope 13 5712 5791 -2843 113 (2) <0.0001

Mindful action

Linear 9 18284 18339 -9133

Log Linear 9 18212 18267 -9097 71.8 (0) 0

Piecewise 11 18153 18220 -9065 63.5 (2) <0.0001

Piecewise random slope 13 18070 18150 -9022 86.5 (2) <0.0001

Self-compassion

Linear 9 2802 2851 -1392

Log Linear 9 2745 2794 -1363 57.1 (0) 0

Piecewise 11 2713 2773 -1345 35.9 (2) <0.0001

Loneliness

Linear 9 5129 5184 -2556

Log Linear 9 4990 5045 -2486 139 (0) 0

Piecewise 11 4863 4930 -2421 131 (2) <0.0001

Piecewise random slope 13 4788 44868 -2381 79 (2) <0.0001

Cognitive defusion

Linear 9 21121 221176 -10551

Log Linear 9 20932 20987 -10457 189 (0) 0

Piecewise 11 20829 20896 -10403 108 (2) <0.0001

Piecewise random slope 13 20730 20809 -10352 103 (2) <0.0001

Perseverative thinking

Linear 9 12286 12335 -6134
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Note: Outcome assessed only at T1, T5, and T6 could not be fit to a random slope piecewise 

model. AIC = Akaike Information Criterion. BIC = Bayesian Information Criterion. LogLik = 

Log likelihood. Chi-sq = Chi-square test. 

Table S7  

Pattern-Mixture Modeling Sensitivity Analyses Results 

Log Linear 9 12235 12284 -6120 51.4 (0) 0

Piecewise 11 12220 12280 -6099 19 (2) <0.0001

Well-being

Linear 9 9635 9684 -4808

Log Linear 9 9610 9659 -4796 24.7 (0) 0

Piecewise 11 9561 9621 -4769 53.2 (2) <0.0001

Intention-to-treat sample

Outcome 10% worse than MAR 20% worse than MAR

B p B p

Psychological distress  
T1 to T5 -0.40 <0.001 -0.40 <0.001

T1 to T6 -0.27 <0.001 -0.26 <0.001

Mindful action 
T1 to T5 0.88 0.018 0.60 0.110

T1 to T6 0.64 0.193 0.40 0.440

Self-compassion 
T1 to T5 0.22 <0.001 0.18 <0.001

T1 to T6 0.14 0.015 0.11 0.067

Loneliness 
T1 to T5 -0.21 <0.001 -0.19 <0.001

T1 to T6 -0.21 0.001 -0.19 0.005
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Note: Models were the same as primary intention-to-treat analyses, fit to each of the 50 imputed, 

scaled datasets separately and then pooled according to Rubin’s rules.     

Table S8 

Pattern-Mixture Modeling Sensitivity Analyses of Adverse Effects 

Cognitive defusion 
T1 to T5 2.51 <0.001 2.20 <0.001

T1 to T6 2.19 0.003 1.89 0.010

Perseverative thinking 
T1 to T5 -3.29 <0.001 -3.07 <0.001

T1 to T6 -1.80 0.051 -1.57 0.097

Well-being 
T1 to T5 1.52 <0.001 1.36 <0.001

T1 to T6 1.31 <0.001 1.16 0.002

Intention-to-treat sample

Outcome 10% worse than MAR 20% worse than MAR

Estimate p Estimate p

Anxiety symptoms 
T1 to T5 -0.65 <0.001 -0.61 <0.001
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Note: Anxiety symptoms = a one or more categorical increase in symptoms based on the T-score 

categories of <55, ≥ 55<60, ≥60<70, and ≥70 (none-to-slight, mild, moderate, and severe, 

respectively). Depressive symptoms = a one or more categorical increase in symptoms based on 

the T-score categories of <55, ≥ 55<60, ≥60<70, and ≥70 (none-to-slight, mild, moderate, and 

severe, respectively). 

T1 to T6 -0.16 0.359 -0.12 0.493

Depressive symptoms 
T1 to T5 -0.67 <0.001 -0.58 0.002

T1 to T6 -0.40 0.023 -0.31 0.080


	Educational Impact and Implications Statement
	Although teachers and other school system employees play a vital role in society and have reported high levels of distress during the COVID-19 pandemic, relatively little attention has been placed on promoting their mental health and well-being. In a randomized trial of 662 Wisconsin school system employees (64.4% teachers) conducted during the pandemic, we report that a four-week smartphone-based meditation app significantly reduced psychological distress and improved well-being, while also strengthening key skills underlying well-being (e.g., cognitive defusion, social connection) immediately following the intervention and three-months after it. Mobile meditation-based interventions may be an effective and scalable approach to supporting the mental health and well-being of teachers and other school system employees, with implications for several critical challenges facing educational systems, including employee retention and performance, and the relationship of these to student outcomes.

