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Abstract

Objectives

Schools are experiencing an unprecedented mental health crisis, with teachers reporting

high levels of stress and burnout, which has adverse consequences to their mental and

physical health. Addressing mental and physical health problems and promoting wellbeing

in educational settings is thus a global priority. This study investigated the feasibility and

effectiveness of an 8-week Compassionate Mind Training program for Teachers (CMT-T)

on indicators of psychological and physiological wellbeing.

Methods

A pragmatic randomized controlled study with a stepped-wedge design was conducted in a

sample of 155 public school teachers, who were randomized to CMT-T (n = 80) or a waitlist

control group (WLC; n = 75). Participants completed self-report measures of psychological

distress, burnout, overall and professional wellbeing, compassion and self-criticism at base-

line, post-intervention, and 3-months follow-up. In a sub-sample (CMT-T, n = 51; WLC n =

36) resting heart-rate variability (HRV) was measured at baseline and post-intervention.

Results

CMT-T was feasible and effective. Compared to the WLC, the CMT-T group showed

improvements in self-compassion, compassion to others, positive affect, and HRV as well

as reductions in fears of compassion, anxiety and depression. WLC participants who

received CMT-T revealed additional improvements in compassion for others and from oth-

ers, and satisfaction with professional life, along with decreases in burnout and stress.

Teachers scoring higher in self-criticism at baseline revealed greater improvements post

CMT-T. At 3-month follow-up improvements were retained.
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Conclusions

CMT-T shows promise as a compassion-focused intervention for enhancing compassion,

wellbeing and reducing psychophysiological distress in teachers, contributing to nurturing

compassionate, prosocial and resilient educational environments. Given its favourable and

sustainable effects on wellbeing and psychophysiological distress, and low cost to deliver,

broader implementation and dissemination of CMT-T is encouraged.

Introduction

The promotion of mental wellbeing constitutes a public health priority, with mental health dif-

ficulties being leading causes of disability and representing a long-lasting and major economic,

social and health burden [1]. The United Nations 2030 Agenda for Sustainable Development

[2] highlights the importance of promoting health and wellbeing for all ages and accentuates

the need to foster compassion and empathy to tackle global inequality and cultivate peaceful

and resilient societies.

Schools are withstanding an unprecedented mental health crisis and have become increas-

ingly stressful environments for the whole educational community [3]. Facing the multiple

challenges of working in schools (e.g., excessive workload, time pressures, bureaucracy, pupil

disruptive behaviours), teachers report high levels of stress and burnout within all education

sectors and across countries [4]. In Portugal, the latest education sector research revealed that

75% of teachers present high levels of burnout, with 25% reporting extreme burnout and 84%

intending to leave the profession due to stress and competitive pressures [5]. Along with this

retention crisis in the teaching profession, long-term teacher stress is associated with a range

of poor wellbeing and professional outcomes, which carry significant socioeconomic costs. For

example, absenteeism and staff turnover, reduced self-efficacy [6, 7], poor wellbeing and burn-

out [8–10], with adverse consequences to mental [6, 11] and physical health [5, 12, 13]. The

prolonged activation of stress-responsive physiological systems (e.g., hypothalamic-pituitary-

adrenal axis; sympathetic nervous system) not only impairs psychological wellbeing [14] but

also negatively affects neuroendocrine (e.g., cortisol), autonomic (e.g., heart rate variability,

HRV) and immune-inflammatory responses [14, 15], with long-lasting changes in stress-

related gene expression [16, 17], which have a detrimental impact on mental and physical

health.

In addition, teacher’s stress negatively impacts pupils’ social adjustment, academic perfor-

mance [18] and mental wellbeing [19–21]. For example, Oberle and Schonert-Reichl [22]

revealed that student’s cortisol levels were much higher in classrooms led by a teacher who

reported feeling overwhelmed. Longitudinal studies have further revealed that teachers report-

ing higher burnout early in the year have classrooms presenting more behavioural problems

across the year [23]. When teachers report lower levels of work-related stress, students find

those teachers more interested and enthusiastic in teaching [24], which influences pupils’

motivation and affect [25, 26]. In addition, teachers’ wellbeing is linked to an array of positive

outcomes, such as positive classroom processes (e.g., teachers’ active support towards students,

classroom social climate), as well as students’ self-efficacy, subjective wellbeing, achievement,

and motivation and attitude towards learning [27, 28].

One source of teacher stress is the competitive dynamic of modern neoliberal societies that

have come to texture learning environment and schools [29, 30]. This competitiveness is a

major source of stress, which is particularly evident in schools. This competitiveness is a major
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source of stress, affecting both teachers (e.g., heavier workloads, achievement focus, perfor-

mance evaluation) and pupils (e.g., focus on academic achievement, self-interest). In fact, self-

and other-focused competitive pressures have been highlighted as a key source for teachers

and pupil mental health problems [31–34], and underlie fears of failure, feelings of shame and

negative social comparisons, self-criticism and resistances to compassion [35–37].

Schools are crucial social arenas that can promote competitiveness and self-interest or culti-

vate prosociality and compassion, and where these two distinct motivational systems: competi-

tiveness vs compassion, with their social information flows and biological patterns, become

choreographed and played out [36, 38]. Contrary to competitive motives, when individuals are

caring and sharing, particular physiological systems linked to affiliation and social connected-

ness are stimulated [e.g., parasympathetic nervous system, oxytocinergic system), which con-

tribute to wellbeing, stress management and emotion regulation, 39, 40]. In fact, studies show

that social relationships and adversity impact one’s physiology even at the epigenetic level

[e.g., differential methylation in oxytocin receptor gene_OXTR, 17].

Compassion, commonly defined as a sensitivity to suffering in self and others with a com-

mitment to try to alleviate and prevent it [41, 42], is an innate prosocial motivation that

evolved with the mammalian caring system. Compassion has benefits for mental health, emo-

tion regulation and social relationships [e.g., 43–47]. Furthermore, compassion positively

impacts physiological health, including influences in genetic expression [e.g., lower levels of

CTRA-related gene expression, 48; epigenetic profiles of the OXTR, 49]. Experimental studies

have also documented that cultivating compassion impacts physiological systems, reducing

arousal and increasing parasympathetic activation [e.g., heart-rate variability, HRV, 50–53],

decreasing sensitivity to threat [49], and activating specific neural circuits distinct from empa-

thy and mindfulness training [54].

Given the burgeoning evidence of the numerous benefits of compassion over the past

decade, several interventions have been developed that specifically aim to cultivate compassion

[51]. A growing body of empirical evidence has testified their positive impact on mental and

physical wellbeing and prosocial behaviour [55–57]. One of these approaches is an evolution-

ary and biopsychosocial evidence-based approach called Compassionate Mind Training

[CMT; 42, 58, 59]. CMT was developed as an intervention for the general public and comprises

psychoeducation and a set of core compassion and mindfulness practices taken from Compas-

sion Focused Therapy [CFT; 58, 60, 61]. CFT, based upon evolutionary psychology, attach-

ment theory, psychological science, and an understanding of motivational systems, is a

transdiagnostic therapy for individuals dealing with shame and self-criticism, and currently

delivered to patients with a wide range of mental and physical health difficulties. CFT has been

shown to be an effective approach in a multitude of clinical conditions and symptoms [62, 63].

CMT is designed to activate and develop evolved, affiliative care-focused motivational sys-

tems and emotions in order to down-regulate competitive and threat-focused systems and

stimulate psychological and neurophysiological processes (primarily associated with the para-

sympathetic system) conductive to better emotion regulation, wellbeing, health and social rela-

tionships [58, 60, 61]. CMT uses a range of evidence-based practises such as breathing

techniques, visualisations and behavioural practises to stimulate the vagus nerve, balance the

autonomic nervous system [64] and recruit various neuro circuits associated with compassion

[53, 54]. CMT strives to cultivate a compassionate mind which includes the three interactive

flows of compassion: the ability to be compassionate toward the self, and others, as well as to

receive compassion from others. Each of these make a contribution to well-being and prosocial

behaviour, but each can also have fears, blocks, and resistances that need to be tackled [58, 61,

65]. CMT also addresses key issues linked to competitive threats such as self-criticism and

fears of compassion [58, 60, 65].
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CMT seeks to develop mental competencies and physiological states that promote two fun-

damental interrelated processes of compassion. The first is the ability to be sensitive and turn

towards suffering in self and others, to tolerate and engage with this suffering, rather than

avoid it or dissociate, which is related to many attributes, such as the motivation to care and

the capacity for feeling sympathy and empathy. The second is the commitment to alleviate and

prevent suffering and requires a particular set of affiliative skills in the sphere of attention,

emotion, cognition and behaviour conducive to the development of a compassionate mind

[58, 61]. Importantly, this means that individuals need to develop the courage to move towards

suffering and potentially painful situations or mental states, but also the wisdom of knowing

what to do. Hence CMT is centred around the development of competencies needed to coura-
geously turn towards and engage with difficulties in self and others, and a variety of skills linked

to reasoning, mentalizing and emotional regulation, which enable compassion motives to be

translated into compassionate actions [42, 61, 65].

CMT has been tailored for use with different formats (e.g., length, practices) in nonclinical

populations, namely the general public [66, 67], health care educators and providers [68], men-

tal health professionals [69], nurses [70, 71], firefighters [72] and psychotherapy students [73].

There is a mounting evidence base for CMT effectiveness in improving mental and physiologi-

cal health and prosocial behaviour [56, 59, 62, 63]. A pilot randomised controlled study in a

community sample [67, 74] found that a brief CMT intervention promoted beneficial psycho-

logical changes associated with wellbeing and improvements in HRV. Higher HRV is indica-

tive of higher parasympathetic nervous system outflow via the vagus nerve activity and is

associated with self-compassion, feelings of perceived safeness and warmth and greater ability

to self-soothe when stressed [e.g., 64, 75–78]. A recent uncontrolled study demonstrated the

promising effects of an 8-week CMT group intervention for the general public, in increasing

levels of compassion, positive emotions and wellbeing, and reducing self-criticism and psycho-

logical distress, and validated the maintenance of these changes at 3-month follow-up [66]. In

addition, a randomised controlled trial of CFT intervention as guided self-help in an adult

community sample reported positive effects on wellbeing and psychopathological indicators

up to 12 months after baseline [79].

This knowledge that promoting compassion (for self and others) has a range of psychologi-

cal and physiological benefits for mental and physical wellbeing and prosocial behaviour [55]

needs to be prioritised and incorporated into teacher education and into schools [36, 80] and

is aligned with international guidelines for the promotion of health and wellbeing [2, 27]. Like-

wise, in Portugal, government recommendations for Education emphasise the importance of

advancing health literacy and social-emotional competencies in educational settings to pro-

mote health and psychological wellbeing [81, 82].

Recognising the growing problems of stress in schools and the crisis within the teaching

profession, there are now a number of projects to improve wellbeing and resilience in teachers,

with those stemming from compassion and mindfulness-based interventions demonstrating

to be particularly effective [83–86]. One of these is the Compassionate Schools Research Initia-

tive, which implemented and evaluated a 6-module Compassion Mind Training for Teachers

(CMT-T), building upon previous CFT and CMT programs [67], in schools in Portugal and

the UK. In the UK, an earlier version of the CMT-T, applied in 70 teachers and support staff,

was feasible and well-received, with participants (N = 34) positively evaluating the curriculum

and the practices and its helpfulness for dealing with emotional difficulties [32]. A subsample

of 20 teachers completed pre- and post-self-report assessments and showed significant

decreases in self-criticism and increases in self-compassion at post-intervention; however,

burnout and psychopathology did not significantly change [32].
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In Portugal, an uncontrolled pilot study with 31 teachers showed that CMT-T was feasible

and well-received, increased teachers’ compassion for others, self-compassion and compassion

to others motivations and actions, and reduced depression, stress and fears of compassion to

others [87]. Importantly, when self-criticism was controlled for, a decrease in burnout and an

increase in self-compassion and in satisfaction with professional life were additionally found.

In line with previous studies [88–90], this finding emphasises the importance of targeting self-

criticism across the intervention, given its key role in how CMT-T operates in promoting

teachers’ abilities to be compassionate towards themselves and thus fostering their wellbeing

and diminishing psychological distress. Furthermore, this study found that fears of compas-

sion for others mediated the impact of CMT-T on teachers’ burnout and that self-compassion

mediated the intervention effect on psychological wellbeing. Thus, these findings emphasise

the importance of targeting both the fears, blocks and resistances to compassion alongside cul-

tivating self-compassion abilities in teachers to decrease distress and promote psychological

wellbeing. Finally, the qualitative experience of the CMT-T for both participants and facilita-

tors suggested that future iterations of the program might benefit from extending the duration

of sessions and length of the program [87]. Another study explored the international utility of

the CMT-T and concluded this is a feasible, useful and effective intervention in cross-cultural

educational settings, not only in terms of introducing and promoting a compassion-based

school ethos but also on cultivating the psychological wellbeing of those working in education

[91].

Therefore, CMT-T may provide a suitable approach to counteract the current challenges in

educational settings and inspire a shift from competitiveness/threat-based to compassionate/

affiliative motivational systems, to improve educators’ stress regulation, prosocial qualities,

behaviour and wellbeing. Still, a further evaluation of the pragmatic effectiveness of a refined

version of CMT-T on teachers’ wellbeing and mental health, using a larger sample size and a

randomized controlled design, is needed. Moreover, the impact of the CMT-T on affiliative-

and stress-related biophysiological markers, particularly on the parasympathetic activity as

measured through HRV [40, 56], warrants empirical support. Additionally, as an alternative to

traditional parallel designs, the use of a stepped wedge design would allow exposing both the

intervention and control groups to the CMT-T, while also establishing a within-subjects psy-

chological and physiological baseline in the control group and controlling for the confounding

effect of time [92].

Given the growing research on the multidimensional benefits of compassion cultivation,

and pilot studies on CMT-T, the current study sought to further explore the feasibility and

effectiveness of the CMT-T on teachers’ psychological distress, wellbeing and compassion to

self and others, by evaluating a refined 8-week version of the CMT-T and using a randomised

controlled and stepped wedge design. CMT-T specifically aimed at promoting positive affect

and satisfaction with professional life and reducing symptoms of depression, anxiety, stress,

and burnout (primary outcome variables), by increasing the flows of compassion (for self, for

others and from others), self-compassion and compassion to others motivations and actions,

and by diminishing fears of compassion (for self, for others and from others) and self-criticism

(secondary/process outcome variables). Furthermore, the present study aimed to explore the

impact of the CMT-T on heart rate variability (HRV), an indicator of vagal regulatory activity

and a physiological marker of a person’s ability to flexibly respond to environmental challenges

and regulate emotional responses [56, 75], which has been proposed as a primary measure to

assess and train compassion [56]. It was hypothesised that CMT-T produces significant

increases in HRV. In addition, the present study aimed at examining the impact of the CMT-T

on teachers who received the intervention after a period of baseline observations where they

acted as controls. It was hypothesised that these participants would reveal no significant
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changes from baseline to pre-intervention but would reveal significant changes in both out-

come and process variables after receiving the CMT-T intervention.

In light of previous research pointing to the role of individual differences in self-criticism

on how individuals respond to compassion-based interventions in general [88–90], and on the

impact of CMT-T in particular [87], we also explored how self-criticism might influence the

effects of the CMT-T intervention. Baseline self-criticism was hypothesized to impact the

CMT-T effects on the process and outcome variables. Furthermore, we examined whether

changes from pre-to-post CMT-T were different when comparing high and low self-critics, as

well as whether there were differences between these two groups in the magnitude of change.

In addition, the current study aimed to examine whether the effects of attending the CMT-T

were sustained at 3-month post-intervention.

Finally, given that the inter-relationship between the three flows of compassion (i.e., com-

passion for others, being open to compassion from others, and self-compassion) is a key aspect

of the CFT/CMT approach [61, 93], we explored whether the associations between the flows of

compassion would change from before to after the CMT-T, particularly whether these were

strengthened after training.

Methods

Study design

The current study was a pragmatic two-arm randomized controlled trial (RCT), with one

intervention group (CMT-T) and one waitlist control group (WLC), and a stepped-wedge

design where all groups and participants in groups were offered the intervention. This study

was approved by the Ethics Committee of the Faculty of Psychology and Educational Sciences

of the University of Coimbra (CEDI22.03.2018), and registered at ClinicalTrials.gov (Identi-

fier: NCT05107323; Compassionate Schools: Feasibility and Effectiveness Study of a Compas-

sionate Mind Training Program to Promote Teachers Wellbeing). The findings of this RCT

are reported conform the Consolidated Standards of Reporting Trials (CONSORT) guidelines

[94; see S1 File] and the Journal Article Reporting Standards (JARS) for research in psychology

[95].

Given the stepped wedge design, there were four assessment moments in the study: 1) Time

1 (T1)—baseline/pre-intervention assessment, was completed by the CMT-T group and the

WLC group during the week previous to the start of the CMT-T intervention; 2) Time 2 (T2)

—post-intervention assessment one was completed by CMT-T group and WLC group during

the first-week post-intervention; 3) Time 3 (T3)—post-intervention assessment two, was com-

pleted by WLC group participants one week after they had also received the CMT-T interven-

tion; 4) 3-months Follow-up assessment, this was conducted three months after the CMT-T

conclusion (for all participants who completed the intervention). In T1, T2, and T3 all partici-

pants completed a set of self-report questionnaires assessing primary and secondary outcomes.

A subsample of participants (n = 55 in the experimental group, and n = 40 in the WLC group)

underwent the HRV measurement at T1, T2, and T3. In the 3-month follow-up assessment,

only self-report data were collected.

The study was implemented between October 2018 and August 2019, across the following

phases: 1) October/November 2018 (T1 for CMT-T Groups 1&2 and for WLC Groups 1&2);

2) December 2018/January 2019 (T2 for CMT-T Groups 1&2 and for WLC Group 1&2; WLC

Group 1&2 started the intervention; T1 for WLC Group 3); 3) March 2019 (T3 for WLC

Group 1&2 after receiving the intervention; T2 for WLC Group 3, before starting the interven-

tion; T1 for CMT-T Group 3); 4) May 2019 (T2 for CMT-T 3 Group; T3 for WLC Group 3,

after receiving the intervention); 5) Follow-up assessment was conducted between March-
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August 2019 by all participants who received the intervention 3-months after their respective

group finished the CMT-T.

Participants and recruitment

In May/June 2018, participants were recruited amongst teaching staff in public schools (pre to

high school grades) in the centre region of Portugal (Viseu and Coimbra districts). Schools’

boards were invited to participate in the study. Four schools enrolled in the project, provided

further ethical approval and invited all teaching staff to attend an informative 2-h session

about the study. This recruitment session was led by the research team in each school and

included a brief description of the study aims, procedures, conditions for participation and

ethical considerations. Additionally, a leaflet containing this information was distributed

among staff by the schools’ Board. Teachers interested in participating in the study contacted

the research team via email. They were then contacted via email and assessed for inclusion cri-

teria and required to provide informed consent. Informed consent clarified the voluntary, con-

fidential and anonymous nature of the study and data protection rights. Each participant

created a unique and numerical code to guarantee confidentiality that was used in all assess-

ment tasks. The assessment moments and intervention were conducted at the schools.

Participants were eligible for participation if they: (a) were teachers in the enrolled schools;

and (b) provided informed consent. Fig 1 displays the flow of participants. Overall, 164 teach-

ers showed interest to take part in the study and met the eligibility criteria. Nine teachers failed

to attend the baseline assessment. After baseline assessment, 155 participants were randomly

assigned within each school to either the CMT-T intervention (CMT-T group) or the waitlist

control (WLC) group. Each WLC group started the CMT-T after their parallel CMT-T group

completed the intervention, i.e., after approximately two months. In total, six groups received

the CMT-T (n per group M = 18), which was delivered in the school setting. From the initial

80 participants allocated to the CMT-T group, five failed to attend any session. Moreover, nine

participants dropped-out (11.25%) because of work schedule incompatibility, and were

excluded from further analysis. From the initial 75 participants allocated to the WLC group, 29

did not attend the second assessment and were also excluded from the analysis. The remaining

46 participants from the WLC group were allocated to the intervention at Time 2. From those,

37 received the intervention, and nine opted not to receive the intervention. There were no

dropouts from the intervention at Time 2.

Sociodemographic characteristics of participants are presented om Table 1. The study sam-

ple was composed of 155 teachers working in public schools from Portugal’s centre region. Par-

ticipants’ age ranged from 25 to 63 years old, with a mean age of 51.35 (SD = 7.24). The

majority of the participants was female (92.9) and held a graduate/honors degree (67.1%) or

had completed a master’s degree (23.9%). Most participants were married (65.8%), 16.8% were

divorced, and 13.5% were single. In terms of teaching-related characteristics, participants had

been working as teachers for 10 months to 41 years (M = 27.01, SD = 8.29), and taught in several

grade levels: 12.3% were preschool teachers, 16.1% taught in elementary school, 15.4% in middle

school, 36.1% in high school, and 14.8% in special education. The participants qualified as mid-

dle or high school grade level teachers taught in the following content areas: 25.5% languages,

6.5% social and human sciences, 13.5% mathematics and experimental sciences, 2.6% artistic

expression, 0.4% physical education, and 3.9% information technologies. Eight teachers did not

provide information about these aspects. Regarding school setting, teachers were recruited in

two large middle/high schools from an urban area, in one cluster of schools that included large

schools from a semi-urban area and small schools from rural areas, and in one cluster of schools

from an urban area including a large school and small schools from urban as well rural areas.
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Independent samples t tests and chi-squared tests indicated that the intervention group and

the waitlist control group were similar in age, sex, marital status, years of teaching and teaching

subject areas, indicating a successful randomization. Significant differences were found

between the two groups in education level and teaching grade level.

Fig 1. Flowchart of study participants.

https://doi.org/10.1371/journal.pone.0263480.g001
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Intervention

The Compassionate Mind Training Program for Teachers (CMT-T). The Compassion-

ate Mind Training program for Teachers (CMT-T) is a compassion mind training intervention

tailored for teaching staff and delivered in a group format across eight sessions of approxi-

mately 2.5 hours each. The 8-week CMT-T is a refined version of the 6-week CMT-T curricu-

lum [87], which was developed based on an earlier version of the program for school staff

designed and tested by Maratos et al. [32] and on a brief CMT program for the general public

[67]. The feasibility and preliminary effectiveness of the pilot version of the CMT-T showed

Table 1. Baseline characteristics of the participants (N = 155).

Characteristic Total (N = 155) CMT-T (n = 80) WLC (n = 75) Test statistic (p-value)

Age, years t(153) = .32 (p = .747)

Mean (SD) 51.35 (7.24) 51.54 (8.21) 51.16 (6.09)

Range 25–63 25–63 28–62

Sex n (%) χ 2 = .04 (p = .840)

Male 11 (7.1) 6 (7.5) 5 (6.7)

Female 144 (92.9) 74 (92.5) 70 (93.3)

Marital status n (%) χ 2 = 2.28 (p = .684)

Single 21 (13.5) 13 (16.3) 8 (10.7)

Married/Registered partnership 102 (65.8) 52 (65) 50 (66.6)

Divorced 26 (16.8) 12 (15) 14 (18.7)

Widowed 6 (3.9) 3 (3.8) 3 (4)

Education level n (%) χ 2 = 12.70 (p = .005)

Bachelor 3 (1.9) - 3 (4)

Graduate/Honors 104 (67.1) 60 (75) 44 (58.7)

Postgraduate specialisation 11 (7.1) 1 (1.3) 10 (13.3)

Masters 37 (23.9) 19 (23.8) 18 (24)

Years of teaching experience, years t(153) = .07 (p = .946)

Mean (SD) 27.01 (8.29) 27.05 (9.56) 26.96 (6.73)

Range 0.83–41 0.83–41 2–38

Teaching grade level n (%) χ 2 = 18.54 (p = .001)

Preschool 19 (12.3) 8 (10.0) 11 (14.7)

Elementary school 25 (16.1) 18 (22.5) 7 (9.3)

Middle school 24 (15.5) 4 (5.2) 20 (26.7)

High school 56 (36.1) 34 (42.2) 22 (29.3)

Special education (All levels) 23 (14.8) 11 (13.8) 12 (16.0)

Missings 8 (5.2) 5 (6.3) 3 (4.0)

Teaching subject areas n (%) χ 2 = 11.26 (p = .128)

Several areas (Pre and Elementary School) 44 (28.4) 26 (32.5) 18 (24.0)

Languages 38 (24.5) 13 (16.3) 25 (33.3)

Social and human sciences 10 (6.5) 8 (10.0) 2 (2.7)

Mathematics and experimental sciences 21 (13.5) 12 (15.0) 9 (12)

Artistic expression 4 (2.6) 1 (1.2) 3 (4.0)

Physical education 1(0.6) 1 (1.2) 0 (0.0)

Information technologies 6 (3.9) 3 (3.7) 3 (4.0)

Special Education (All areas) 23 (14.8) 11 (13.8) 12 (16.0)

Missings 8 (5.2) 5 (6,3) 3 (4.0)

Note. CMT-T = Compassionate Mind Training for Teachers; WLC = Waitlist control group.

https://doi.org/10.1371/journal.pone.0263480.t001
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promising results in Portugal and the UK [87, 91]. However, the implementation and evalua-

tion of this pilot version indicated that the program could be improved in a few aspects [87].

The CMT-T was hence refined to accommodate these alterations, specifically in the number of

sessions, duration of the sessions, and the tackling of the self-criticism topic (cf. Results section

for a detailed description of the Adaption). There are six different modules addressed during

the 8-sessions of the refined CMT-T. A brief overview of the six modules is presented in

Table 2. In each session, besides presenting relevant theoretical constructs addressed in that

session, participants are invited to complete experiential exercises, compassion and mindful-

ness meditation practices, and work in small groups to share their experiences, followed by a

plenary session.

Teachers attending the 8-week CMT-T were invited to practice the CMT-T exercises daily.

In addition to self-report measures, teachers were asked to complete weekly Practice Diaries

and Session Evaluation forms. Access to the Project website (https://escolascompassivas.

wixsite.com/cmtescolas) allowed participants further information about the program, psy-

choeducation information and materials, practices instructions and audio files containing the

meditation practices. Weekly gentle reminder emails were sent to participants motivating

them to practice the exercises. A final CMT and Forest Bathing 1-day retreat was held at the

end of the intervention.

Table 2. CMT-T modules, contents, practices and exercises.

Module Theme Contents Practices and Exercises

1 Compassion and the evolutionary nature of

the human mind

How do human minds work?

What is compassion?

(evolutionary model framework)

Facilitators and inhibitors of compassion

Soothing Rhythm Breathing
Compassionate facial expression and voice tone
Compassionate listening

2 Understanding the functions of our

emotions: The three circles model

The three affect systems: Threat, Drive and Safeness/

Soothing

What are the functions of human emotions?

Functional analysis of Threat, Drive and Safeness/Soothing

emotions

Soothing Rhythm Breathing Compassionate
facial expression and voice tone nerve.

Spotlight of Attention Exercise
Mindfulness of the Senses

3 Building a compassionate mind/self The three compassion flows

The two psychologies/components of compassion

Compassion competencies and skills

The compassionate self–qualities

How can we develop a warm and caring relationship with

ourselves and with others?

How to manage fears, blocks and resistances to compassion

Safe place
Cultivating the Ideal Compassionate Self
Embodiment of the Compassionate self
Directing Compassion to Others and to Self

4 Working with emotions: The role of

compassionate self

Functional analysis of emotions

Emotional conflicts

Using the compassionate self to work with difficult emotions

How to manage fears, blocks and resistances to compassion

Ideal Compassionate Other
Multiple selves exercise
Functional analysis of emotions

5 Understanding and working with self-

criticism: The role of compassionate self

Functional analysis of self-criticism

Compassionate self-correction

Using of the compassionate self in dealing with self-criticism

How to manage fears, blocks and resistances to compassion

Mindful breathing
Functional analysis of self-criticism
Compassionate self-correction
Compassion for the Inner Critic

6 Compassion always and everywhere The multiple faces of compassion

Compassionate behaviours

Working with difficulties experienced with compassionate

behaviour

How to manage fears, blocks and resistances to compassion

Compassionate planning

Anticipating difficulties and setbacks in compassion

engagement

Manifesting compassion wherever we are and whenever we

encounter suffering and difficulties (in self/others)

Gratitude practice
Mindfully remembering
Self-compassion break
The Compassion PDA
Compassionate letter writing
Compassionate flashcards
Aspiration Wheel exercise

https://doi.org/10.1371/journal.pone.0263480.t002
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The CMT-T team comprised five certified clinical psychologists with a PhD degree and

CFT/CMT based clinical intervention experience and one teacher with a PhD degree, CFT

training and certified mindfulness teacher training. Each training group had two lead facilita-

tors, who facilitated the group, presented the content, led experiential exercises and promoted

the discussion. All facilitators strictly followed the CMT-T manual and one of them guided all

six groups. According to the BSP (2018) recommendations, the CMT-T team informed the

participants that they could get in contact with the practitioners between the sessions in case

they had any doubts or questions about the sessions’ contents.

Waitlist control condition

Participants in the waiting list control group were not offered an intervention. After their par-

allel CMT-T group completed the intervention, participants in this group received the CMT-T

intervention, and completed a post-intervention assessment (T3).

Measures

Demographics form: Sociodemographic data were collected regarding age, marital status,

teaching-related variables (e.g., education degree and teaching years).

Feasibility. Feasibility was assessed according to three criteria of Bowen et al. [96] frame-

work: acceptability (defined as importance, relevance, and perceived helpfulness of sessions

and exercises, as well as motivation and willingness to recommend the CMT-T to peers), prac-

ticality (assessed by program attendance and dropout), and adaptation (operationalized as

adjustments made to the CMT-T curriculum from its pilot version [82].

Primary outcomes. Types of Positive Affect Scale [TPAS; 97, 98]. The TPAS is a 18-items

scale that measures the degree to which people experience different positive emotions. The

scale assesses three different types of positive affect: activated positive affect (e.g., excited, ener-
getic, eager), relaxed positive affect (e.g., relaxed, calm, serene), and safe positive affect (e.g.,

safe, content, secure). Each item/word is rated on a 5-point scale, and participants are asked to

rate how characteristic each feeling is of them, ranging from not characteristic of me (0) to very
characteristic of me (4). The Cronbach’s alphas for each subscale were .83 for relaxed and active

positive affect and .73 for safeness/contentment positive affect [97]. In our sample, a Cronbach

alpha of .74 was found for activated positive affect, .84 for relaxed positive affect and .81 for

safe/content positive affect.

Satisfaction with Teachers’ Professional Life [SWTPL; 99, 100]. The SWTPL is a 5-item scale

aimed to assess global satisfaction with teachers’ professional life. Teachers rate each item by

using a 5 Likert-type scale, ranging from I completely disagree (1) to I completely agree (5). In

the original study, the SWTPL showed a Cronbach alpha of .91 [100]. In the current study, a

Cronbach alpha of .83 was found.

Depression, Anxiety and Stress Scales-21 [DASS-21; 101, 102]. The DASS-21 is a self-report

instrument comprising three subscales that address depressive (seven items), anxiety (seven

items) and stress symptoms (seven items). Participants are asked to rate the frequency of

symptoms during the previous week using a 4-point scale from did not apply to me at all (0) to

applied to me very much, or most of the time (3). The Cronbach’s alphas for each subscale were

.94 for depression, .87 for anxiety and .91 for stress [103]. In this study, Cronbach alpha values

were .88 for depression, .84 for anxiety and .87 for stress.

Shirom-Melamed Burnout Measure [SMBM; 104, 105]. The SMBM is a 14-items self-report

measure addressing work-related burnout using a 7-point scale, ranging from never (1) to

always (7). The SMBM comprises three dimensions associated with work: physical exhaustion,

cognitive weariness, and emotional exhaustion, with higher scores reflecting greater burnout
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symptoms. In the current study, the total score was used, and higher scores correspond to

greater levels of burnout symptoms. Previous studies with the SMBM found excellent reliabil-

ity [e.g., α = .96 for the total score; 106]. In the current study, a Cronbach alpha of .94 was

found for the total score, and Cronbach alpha values were .93 for physical burnout, .96 for cog-

nitive burnout and .86 for emotional burnout.

Secondary outcomes. Compassionate Engagement and Action Scales [CEAS; 93, 107]. The

CEAS assesses the three flows of compassion according to Gilbert’s evolutionary multidimen-

sional model of compassion and the CFT framework: 1) Self-compassion, 2) Compassion for

others, 3) Compassion from others. Each of these scales measures a) Compassionate Engage-

ment (i.e., sensitivity to and motivation to engage with suffering) with items tapping into the

competencies of sensitivity, sympathy, empathy, distress tolerance, non-judgment and care for

wellbeing; and b) Compassionate Action (i.e., committed actions to try to alleviate and prevent

suffering), with items focused on domains of helpful 1. attending, 2. thinking/reasoning, 3.

behaving and 4. emotion/feeling. A definition of compassion is provided in the instructions of

each scale. Items are rated according to the frequency of responding to one’s own suffering,

others’ suffering or the experience of receiving compassion from others. A response scale rang-

ing from never (1) to always (10) is used for rating the items. In the original study, all subscales

presented acceptable to high reliabilities (range of .72 to .94) [93]. In the present study, the

self-compassion subscale showed a Cronbach alpha of .90, the compassion for others subscale

of .90, and the receiving compassion from others subscale of .96.

Compassion Motivation and Action Scales [CMAS; 108, 109]. The CMAS encompasses two

dimensions assessing self-compassion and compassion to others motivation and action and

was developed based on a Motivational Interviewing approach to compassion. The two dimen-

sions examine one’s desire, ability, reasons, and need for compassion to others and for oneself,

as well as the commitment to compassionate and self-compassionate action. This 30-item self-

report measure was designed to be specifically used as a measure of the change in compassion-

ate motivation and action over time in clinical practice and intervention research. The self-

compassion dimension encompasses 18 items and three subscales, (1) self-compassion inten-

tion, (2) self-compassion distress tolerance, and self-compassionate action. The compassion to

others dimension includes 12 items tackling the same three subscales. A 7-point scale ranging

from completely disagree (1) to completely agree (7) is used to rate each item. In the original

study, the self-compassion scale presented a Cronbach alpha of .94 and the compassion to oth-

ers Scale of .88. [108]. In the present study, the self-compassion scale showed a Cronbach

alpha of .91 and the compassion to others scale of .85.

Fears of Compassion Scale [FoC; 110, 111]. The FoC is a broadly used self-report measure of

fears, blocks and resistances to compassion. It assesses barriers to giving compassion to others

(10 items), receiving compassion from others (13 items), and being self-compassionate (15

items). The 38 items are answered on a 5-point Likert scale ranging from don’t agree at all (0)

to completely agree (4). In the original study, Cronbach alphas were .85 for fear of compassion

for self, .87 for fear of compassion from others and .78 for fear of compassion for others [110].

Cronbach alpha values for the fears of giving compassion to others, receiving compassion

from others, and being self-compassionate were .87, .88, and .89, respectively.

Forms of Self-Criticism and Self-Reassurance Scale [FSCRS; 112, 113]. The FSCRS is a

22-items self-report instrument assessing how one thinks and reacts when dealing with failures

or setbacks. The FSCRS encompasses two forms of self-criticism: (1) inadequate-self and (2)

hated-self and (3) assesses the ability to be self-reassuring. Each item follows the statement

"When things go wrong for me. . .", and respondents are asked to choose in a 5-point scale,

ranging from not at all like me (0) to extremely like me (4), the degree to which each item

relates to their own experience. Additionally, in the current study, a self-criticism index was
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computed to the three subscales by summing the inadequate-self and hated-self subscales

[SC-FSCRS; 114]. The original study revealed a Cronbach alpha of .87 for self-criticism. In the

current sample, Cronbach alpha values were as follows: .80 for the inadequate-self, .67 for

hated-self, .86 for the ability to self-reassure and .85 for the self-criticism index.

Emotional Climate in Organizations Scales [ECOS; 115]. ECOS was developed based on the

affect regulation systems model proposed by Gilbert [116] and assesses the presence/activation

of the three affect regulation systems: threat, drive, soothing/safeness. Within three scales: 1)

emotional climate, 2) satisfaction of needs, 3) motives underlying one’s actions. In the current

study, only the emotional climate scale was used. Each scale comprises 15 items (five items for

each type of emotion system), rated in a 5-point Likert-type scale scored between never (0) and

always (4). Preliminary psychometric properties results suggest that the ECOS scales are valid

and reliable: 1) Emotional Climate Scale: Threat α = .75, Drive α = .86, Safeness/soothing α =

.83; Albuquerque et al., submitted manuscript). In the current study, the Emotional Climate

Scale revealed Cronbach’ alpha values of .74, .84 and .81 for the threat, drive, and soothing/

safeness scales.

Hear-rate variability. Heart-rate variability assessment. To control for possible confound-

ing variables in the HRV analysis, participants completed a set of health-related questions

before each HRV measurement, including height and weight (for BMI calculation), history/

presence of cardiovascular or circulatory diseases, current medication intake, smoking habits

(’are you a smoker?’ Yes/No), food intake (in the previous 2h), caffeine and alcohol intake (in

the previous 4h), vigorous physical exercise (in the past 24h). For the measurement of HRV,

the electrocardiogram (ECG) was recorded using Firstbeat Bodyguard2 (Firstbeat Technolo-

gies Ltd.) with a standard electrode configuration (right clavicle and precordial site V6). Two

disposable Ag-AgCl electrodes were used. Participants were hooked up with the electrocardio-

gram (ECG) and asked to relax in a seated position for 5 minutes in order to obtain a measure

of resting-state heart rate variability (HRV). Raw data (R-R intervals) were then imported into

Kubios (version 2.1, 2012, Biosignal Analysis and Medical Imaging Group, University of Kuo-

pio, Finland, MATLAB). Successive R waves (identified by an automatic beat detection algo-

rithm) were visually inspected, and any irregularities were edited using Kubios’ automatic

artefact correction algorithm (the maximum level of artefact correction applied was 2%).

Heart rate and a time domain measure of HRV (Root Mean Square Successive Difference;

RMSSD) were then obtained for pre- and post-intervention in both groups using Kubios

[117]. According to the Task Force guidelines, the RMSSD reflects the integrity of vagus

nerve-mediated autonomic control of the heart [118].

Sample size

Power analysis was calculated at priori using G�Power 3.1 for Analysis of Variance (ANOVA).

Results indicated that a sample size of 27 per condition (n = 54) was needed, using a significance

level of .05 and a power of 95% to detect significant fixed effects, main effects, and interaction

effects, with a large effect size (f = 0.25). Anticipating a 20% dropout rate, 65 participants were

needed. Different strategies were used to minimize drop out from the study, such as sending weekly

e-mail reminders for daily practice and emails for completing the self-report questionnaires.

Randomization and blinding

Blocked randomization in a 1:1 ratio (block size = 6) took place within each enrolled school

following the baseline assessment. Using a computer-based random allocation sequence

(www.random.org), eligible participants were randomly assigned to an experimental or to a

control condition within each school by a member of the research team. Due to the stepped
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wedge design of the study, blinding of participants was not possible as they had to be informed

whether they would start with the intervention immediately or after 2 months.

Statistical analyses

All data analyses were performed using IBM SPSS Statistics for Windows (Version 27.0), and

the alpha level was set at .05. Descriptive statistics were calculated to characterise participants’

demographic and professional data. Baseline differences between the Compassionate Mind

Training for Teachers (CMT-T) intervention group and the waitlist control (WLC) group

were examined for demographics and for outcome variables in the study. For continuous vari-

ables, independent samples t-tests were conducted, and for categorical variables, chi-square

tests were performed. Independent samples t-tests and repeated measures ANOVA assump-

tions were verified through skewness and kurtosis. No severe violation of normal distribution

was found (|Sk| < 3 and |Ku|< 8–10) [119].

To examine mean differences between pre-intervention (T1) and post-intervention (T2) in

the primary outcomes (teachers’ burnout, depression, anxiety, stress, positive affect, satisfac-

tion with professional life), secondary outcomes (flows of compassion, self-compassion and

compassion motivations and actions, self-criticism, fears of compassion) and HRV, a series of

2 (condition) × 2 (time) repeated measures analysis of variance (ANOVA) were performed

(considering the CMT-T and the WLC group as the between-subjects factor) to test the

hypothesis that differences between pre-intervention and post-intervention differ between

conditions. A significant timexgroup interaction effect suggests that the differences found

between questionnaire scores at pre-intervention and post-intervention vary according to the

condition to which the participants belong to. Furthermore, in order to examine the mean dif-

ferences in the outcome variables within each group, a series of repeated measures analyses of

variance (ANOVAs) were conducted for each group comparing pre- and post-intervention.

Sphericity assumption for the repeated measures ANOVAs was analysed through Mauchly’s

W. Whenever this assumption was not verified, we used the Greenhouse-Geisser epsilon (ε<
.75), which corresponds to a probability correction factor of the F-statistics’ significance [120].

For ANOVAs, effect sizes were calculated using partial eta square (η2p) and were interpreted

as follows: partial η2 values of .01 small, .06 medium and .14 large effect sizes [121]. For inde-

pendent and paired-samples t-tests, effect sizes were calculated using Cohen’s d, with values

between .2 and .4 representing small effects; between .5 and .7 medium effects and above .8

large effects. A confidence interval of 95% was used in all the analyses.

In addition, to explore the role of self-criticism on the effects of the CMT-T intervention,

baseline self-criticism was included as a covariate. Subsequently, in the CMT-T group, high

and low self-criticism groups were generated based on 75/25 percentiles of self-criticism base-

line scores (High self-criticism: Self-criticism_Total > 18; Low self-criticism: Self-

criticism_Total < 10). Paired-samples t-tests were then computed to examine mean differ-

ences in primary and secondary outcomes between high and low self-critics in the CMT-T

group between pre (T1) to post-intervention (T2). To examine potential differences in the

magnitude of change from pre-to-post intervention between high and low self-critics, change

scores (T2 –T1) were computed, and independent samples t-test were calculated.

A stepped wedge analysis was performed in the subgroup of participants who participated

in the WLC group between T1 and T2 and then completed the CMT-T between T2 and T3.

Repeated Measures ANOVAs were performed to test differences from baseline to pre-inter-

vention and post-intervention in all outcome variables. Post-Hoc analyses were used to explore

pairwise differences (baseline-to-pre-intervention; baseline-to-post-intervention, and pre-to-

post-intervention).
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In order to assess whether the post-CMT results were maintained, repeated measures ANO-

VAs were computed to test for mean differences between post-treatment (T2) and 3-months

follow-up (T3). Finally, Pearson product-moment correlation analyses were calculated to

explore whether the CMT-T would strengthen the associations between the three flows of

compassion from pre- to post-intervention in all participants who completed the CMT-T

(N = 103).

Results

CMT-T feasibility

Acceptability. The majority of teachers assessed the CMT-T as very/extremely important

(93.8%, n = 91), found the sessions very/extremely relevant (95.9%, n = 93) and helpful (96.8%,

n = 93), and the practices from moderately to extremely adequate (99%, n = 96). Most teachers

were highly motivated to attend the training (86.6%, n = 84) and would recommend it to oth-

ers (96.9%, n = 94). The sessions considered most helpful were Modules 3 (Building a compas-
sionate mind/self; 20.9%), 4 (Working with emotions: The role of compassionate self; 19.35%), 5

(Understanding and working with self-criticism: The role of compassionate self; 16.6%) and 2

(Understanding the functions of our emotions: The three circles model; 14.85%), with 14.75% of

teachers (29.5%) rating all modules as most helpful. The practices rated as most helpful were

Soothing Rhythm Breathing (78.9%), Compassion for the self (73.7%), Building the compas-

sionate self (63.2), Mindfulness (60%) and Safe Place Imagery (58.9%).

Practicality. Overall, the intervention had a high attendance rate. From the 103 partici-

pants that completed the CMT-T intervention (66 at time 1 plus 37 at time 2), 94 attended the

majority (�5) of the eight sessions (M = 6.45, SD = 1.46). The nine (11.25%) participants that

dropped out from the intervention attended on average 1.3 sessions.

Adaptation. A pilot version of the CMT-T, comprising the same six modules delivered

across six weekly sessions, was implemented in both Portugal and the UK, and its feasibility

and impact were assessed with promising results (e.g., 87). Nevertheless, this pilot version eval-

uation suggested the intervention could be improved in a few aspects. Therefore, the CMT-T

was revised in terms of the number of sessions (from 6 to 8) and the length of the sessions was

increased (30 more min per session) to allow the content of the modules to be fully covered

and participants to follow the sessions at a gentler pace. Moreover, the topic of self-criticism

emerged as a relevant theme that influenced the impact of the CMT-T. Thus, in the revised

version of the CMT-T, self-criticism was addressed in several sessions across the intervention

(and not only in session 5).

Baseline differences

Baseline differences between the groups were explored for all outcome measures. At baseline

the WLC group revealed higher levels of burnout total (t(150) = -2.479, p = .027, Cohen’

d = 0.04), and depressive symptoms (t(150) = - 2.570, p = .011, Cohen’ d = 0.04), in comparison

with the CMT-T group. All differences represent very small effect sizes. No differences at the

onset of the study were found for any other study variable.

Differences between groups in changes from pre-intervention to post-

intervention

Repeated measures ANOVAs comparing the CMT-T and WLC groups between baseline (T1)

and post-intervention (T2) (Table 3) showed significant direct main effects of time for self-

compassion and compassion to others motivation and action, fears of compassion for others,
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burnout, depression, anxiety and stress, and safe, relaxed and activated positive affect.

Medium-to-large effects sizes were found, except for burnout and stress, where effect sizes

were small. A significant direct main effect of time for HRV (RMSSD) with a medium effect

size was found. Significant direct group effects were found for compassion for self, compassion

to others motivation and action, fears of compassion for self, self-criticism, intrapersonal

mindfulness, safe and activated positive affect, depression and stress, with effect sizes ranging

from small to medium.

Table 3. Means, standard deviations before (T1) and after (T2) the CMT-T, time main effect, group main effect and time group interaction effect.

CMT-T Group

(N = 66)

WLC Group

(N = 46)

Time Group Time X Group

Measures Time M SD M SD F p η2p F p η2p F p η2p

Compassion for Self (CEAS) T1 63.05 14.93 60.37 17.44 2.52 .115 .023 4.92 .029 .044 7.65 .007 .066

T2 68.52 14.99 58.89 16.12

Compassion for Others (CEAS) T1 76.63 13.04 75.72 13.08 0.208 .649 .002 2.59 .110 .023 5.47 .021 .048

T2 78.73 12.26 72.59 12.40

Compassion from Others (CEAS) T1 64.05 18.16 61.64 18.28 0.24 .625 .002 1.66 .201 .015 1.14 .287 .010

T2 64.83 16.32 59.53 14.36

Self-Compassion Motivation & Action (CMAS) T1 89.71 14.31 87.21 10.93 51.39 < .001 .318 26.40 .000 .194 40.06 < .001 .267

T2 107.18 12.57 88.30 12.31

Compassion to others Motivation & Action (CMAS) T1 58.42 10.41 56.63 9.08 47.28 < .001 .303 12.39 .001 .101 16.10 < .001 .128

T2 69.24 9.80 59.50 10.40

Fears of Compassion for Self T1 7.47 7.51 9.13 7.69 1.66 .201 .015 7.42 .008 .063 5.83 .017 .050

T2 4.76 7.11 9.96 8.22

Fears of Compassion for Others T1 13.89 7.04 12.35 6.52 18.86 < .001 .146 1.15 .287 .010 20.41 < .001 .157

T2 8.39 7.23 12.46 6.67

Fears of Compassion From Others T1 10.14 7.59 11.18 8.28 0.94 .334 .009 2.95 .089 .26 4.51 .036 .040

T2 8.28 7.88 11.93 8.84

Self-criticism T1 15.68 7.19 18.80 8.94 0.11 .743 .001 8.27 .005 .071 2.95 .089 .027

T2 14.40 7.34 19.67 9.77

Safe PA T1 2.38 .70 2.29 .66 13.61 < .001 .111 6.16 .015 .053 11.10 .001 .092

T2 2.81 .69 2.31 .71

Relaxed PA T1 2.18 .75 2.13 .83 12.80 .001 .105 3.17 .078 .028 9.17 .003 .078

T2 2.62 .80 2.17 .81

Activated PA T1 2.64 .69 2.50 .74 9.95 .002 .084 4.77 .031 .042 6.62 .011 .057

T2 2.94 .55 2.53 .75

Satisfaction with Professional Life T1 14.62 4.88 12.57 4.47 1.63 .205 .015 1.33 .251 .012 7.316 .008 .063

T2 14.06 5.23 14.11 5.02

Burnout T1 48.26 16.32 54.47 15.17 4.72 .032 .041 3.38 .069 .030 0.95 .333 .009

T2 46.89 14.11 50.89 16.56

Depression T1 2.94 3.13 4.72 4.49 13.44 < .001 .109 11.02 .001 .091 0.06 .803 .001

T2 1.82 1.68 3.74 3,83

Anxiety T1 2.97 3.54 4.24 3.65 10.78 .001 .089 3.99 .048 .035 0.22 .643 .002

T2 2.13 2.63 3.13 3.56

Stress T1 6.45 3.84 8.02 4.28 4.56 .035 .040 6.52 .012 .056 0.03 .867 .000

T2 5.71 2.97 7.15 3.53

HRV (RMSSD in ms2)

CMT-T (n = 51); WLC (n = 36)

T1 31.48 21.94 32.49 18.98 5.29 .024 .059 0.18 .892 < .001 0.76 .386 .009

T2 37.62 31.85 35.26 20.08

Note: CMAS = Compassion Motivation and Action Scale; CEAS = Compassion Engagement and Action Scales; PA = Positive affect.

https://doi.org/10.1371/journal.pone.0263480.t003
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There was a significant medium-to-large effect of the intervention (i.e., time x group inter-

action effects) on compassion for self, self-compassion and compassion to others motivation

and action, fears of compassion for others, safe, relaxed and activated positive affect, and satis-

faction with professional life. Significant time x group interaction effects with small effect sizes

were found for compassion for others and fears of compassion for self and from others.

Differences within groups in changes from pre-intervention to post-

intervention

Mean differences from pre- to post-intervention in the study variables were then examined

within each group through repeated measured ANOVAs. According to Table 4, when compar-

ing mean scores in the CMT-T group before (T1) and after the program completion (T2),

regarding those variables with significant time x group effects, significant increases were found

in compassion for self, self-compassion motivation and action, compassion to others motiva-

tion and action, and in safe, relaxed and activated positive affect. Furthermore, there were sig-

nificant decreases in fears of compassion for self, for others and from others. Results regarding

those variables where no significant time x group effects were found, revealed that in the

CMT-T group, there was also a significant decrease in depression and anxiety symptoms. The

same analysis was conducted in the WLC group, a significant decrease was found for compas-

sion for others, along with an increase in satisfaction with professional life, from T1 to T2. Sig-

nificant decreases were also found for burnout and anxiety symptoms.

We did not find a significant time x group interaction effect on HRV. However, given the

reduced number of participants undertaking HRV measurements which might have impacted

Table 4. Mean comparisons at T1 and T2 in the CMT-T and the in WLC group.

CMT-T

Group _T1

(N = 66)

CMT-T

Group_T2

(N = 66)

WLC

Group_T1

(N = 46)

WLC

Group_T2

(N = 46)

M SD M SD F
(65)

p η2p M SD M SD F
(45)

p η2p

Compassion for Self (CEAS) 63.05 14.93 68.52 14.99 9.71 .003 .134 60.37 17.44 58.89 16.12 .78 .382 .017

Compassion for Others (CEAS) 76.63 13.04 78.73 12.26 1.80 .184 .028 75.72 13.08 72.59 12.40 4.46 .040 .090

Compassion from Others (CEAS) 64.05 18.16 64.83 16.32 0.20 .655 .003 61.64 18.28 59.53 14.36 1.06 .309 .024

Self-Compassion Motivation & Action (CMAS) 89.71 14.31 107.18 12.57 83.96 < .001 .564 87.21 10.93 88.30 12.31 0.56 .459 .012

Compassion to others Motivation & Action (CMAS) 58.42 10.41 69.24 9.80 74.47 < .001 .534 56.63 9.08 59.50 10.40 3.43 .070 .071

Fears of Compassion for Self 7.47 7.51 4.76 7.11 8.18 .006 .112 9.13 7.69 9.96 8.22 0.56 .460 .012

Fears of Compassion for Others 13.89 7.04 8.39 7.23 44.96 < .001 .409 12.35 6.52 12.46 6.67 0.01 .905 .000

Fears of Compassion From Others 10.14 7.59 8.28 7.88 5.51 .022 .078 11.18 8.28 11.93 8.84 0.62 .434 .014

Self-criticism 15.68 7.19 14.40 7.34 2.22 .141 .034 18.80 8.94 19.67 9.77 1.04 .313 .023

Safe PA 2.38 .70 2.81 .69 28.65 < .001 .309 2.29 .66 2.31 .71 0.06 .811 .001

Relaxed PA 2.18 .75 2.62 .80 25.47 < .001 .285 2.13 .83 2.17 .81 0.14 .715 .003

Activated PA 2.64 .69 2.94 .55 24.87 < .001 .280 2.50 .74 2.53 .75 0.11 .739 .002

Satisfaction with Professional Life 14.62 4.88 14.06 5.23 1.34 .252 .020 12.57 4.47 14.11 5.02 6.08 .018 .119

Burnout 48.26 16.32 46.89 14.11 0.83 .367 .013 54.47 15.17 50.89 16.56 4.66 .036 .096

Depression 2.94 3.13 1.82 1.68 11.21 .001 .147 4.72 4.49 3.74 3.83 3.99 .053 .081

Anxiety 2.97 3.54 2.13 2.63 4.99 .029 .071 4.24 3.65 3.13 3.56 5.70 .021 .112

Stress 6.45 3.84 5.71 2.97 2.19 .144 .033 8.02 4.28 7.15 3.53 2.53 .118 .053

HRV (RMSSD in ms2)

CMT-T (n = 51); WLC (n = 36)

31.48 21.94 37.62 31.85 5.96 .018 .107 32.49 18.98 35.26 20.08 .894 .351 .025

Note: CMAS = Compassion Motivation and Action Scale; CEAS = Compassion Engagement and Action Scales; PA = Positive affect.

https://doi.org/10.1371/journal.pone.0263480.t004
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on the significance of the time x group interaction, the medium effect size found for the direct

main effects of time, and a clear trend emerging by the visual inspection of the plot (Fig 2), we

exploratively inspected mean differences at HRV (RMSSD) before (T1) and after the CMT-T

(T2) in the two groups, separately. Repeated measured ANOVA showed a significant increase

in HRV from T1 to T2, with a large effect size, only in the experimental group. Interestingly,

the WLC showed a non-significant increase in HRV from T1 to T2 (see Table 4).

The role of self-criticism

When controlling for baseline self-criticism, a significant time x self-criticism interaction effect

was found (F = 1.90, p = .020, η2p = .368). In addition, significant effects of the intervention

(i.e., time x group effects) were found for: compassion for self (F = 10.24, p = .002, η2p = .095),

compassion for others (F = 4.33, p = .040, η2p = .043), self-compassion motivation and action

(F = 47.22, p< .001, η2p = .327), compassion to others motivation and action (F = 14.37, p<
.001, η2p = .129), fears of compassion for self (F = 5.41, p = .022, η2p = .053) and for others

(F = 15.36, p< .001, η2p = .137), as well as safe (F = 9.23, p = .003, η2p = .087), relaxed

(F = 8.48, p = .004, η2p = .080) and activated (F = 5.73, p = .019, η2p = .056) positive affect, and

satisfaction with professional life (F = 5.35, p = .023, η2p = .052).

Paired-samples T-tests comparing high and low self-critics in the CMT-T group between

baseline (T1) and post-intervention (T2) were then performed (Table 5). The high self-critics

showed a significant increase in compassion for self, self-compassion motivation and action,

Fig 2. Time × group interaction for HRV (RMSSD; ms2).

https://doi.org/10.1371/journal.pone.0263480.g002
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compassion to others motivation and action, and in safe, relaxed and activated positive affect.

These participants also revealed a significant decrease in fears of compassion for self and for

others, in self-criticism and in depression and anxiety symptoms. As for the low self-critics,

they showed a significant increase in self-compassion and compassion to others motivations

and actions, and in safe, relaxed and activated positive affect, as well as significant decreases in

fears of compassion for others. All effect sizes ranged from medium to large.

To examine potential differences in the magnitude of change from pre-to-post intervention

between high and low self-critics, change scores (T2 –T1) were computed, and independent

samples t-test’s calculated. Results revealed no significant differences between high and low

self-critics in the magnitude of change in all study variables, with the exception of anxiety [t(47)
= -2.10, p = .041] and self-criticism [t(46) = -3.57, p = .001], where the change was greater in the

high self-criticism group.

Stepped wedge analysis: Differences in changes from baseline, pre-

intervention to post-intervention within the WLC group’ participants who

completed the CMT-T

Repeated Measures ANOVAs were performed to test differences in all study’s variables from

baseline to pre-intervention and post-intervention (Table 6) in the WLC group participants

who completed the CMT-T between T2 and T3. At post-intervention, participants presented

increased levels of the three flows of compassion (for self, for others and from others), self-

compassion and compassion to others motivations and actions, positive affect (safe, relaxed,

activated) and satisfaction with professional life, as well as decreased fears of compassion (for

self, for others and from others), burnout, depression, anxiety and stress symptoms. All differ-

ences reflected large effect sizes.

Table 5. Mean comparisons at T1 and T2 for the high self-criticism group (N = 31) and the low self-criticism group (N = 18) within the CMT-T group.

High Self-

criticism _T1

High Self-

criticism _T2

Low Self-

criticism _T1

Low Self-

criticism _T2

M SD M SD t p d M SD M SD t p d
Compassion for Self (CEAS) 60.80 16.75 67.27 14.80 -2.17 .038 .40 67.59 12.88 69.94 15.25 -0.70 .495 .17

Compassion for Others (CEAS) 76.24 14.24 79.04 13.54 -1.17 .253 .22 79.67 13.23 77.00 13.80 0.82 .426 .19

Compassion from Others (CEAS) 61.60 18.08 60.80 16.96 0.32 .750 .06 72.50 15.62 68.56 15.19 1.32 .204 .25

Self-Compassion Motivation & Action (CMAS) 87.32 15.43 108.58 12.03 -7.07 < .001 1.27 91.39 11.29 104.39 14.39 -3.52 .003 .83

Compassion to Others Motivation & Action (CMAS) 59.16 11.37 70.45 9.15 .6.11 < .001 1.10 55.72 9.70 66.22 11.99 -3.79 .001 .93

Fears of Compassion for Self 10.45 8.69 6.16 9.36 2.27 .031 .41 3.89 4.52 2.33 2.89 2.04 .058 .48

Fears of Compassion for Others 15.39 6.13 10.06 7.81 4.95 < .001 .89 11.28 7.78 7.50 6.37 2.92 .010 .69

Fears of Compassion from Others 12.90 8.22 10.29 9.72 1.66 .108 .30 6.17 5.93 5.22 4.67 0.91 .375 .22

Self-Criticism 21.83 4.80 17.80 6.89 3.17 .004 .58 7.28 2.52 9.89 5.95 -2.34 .032 .55

Safe PA 2.14 .68 2.63 .65 -3.90 .001 .72 2.72 .78 3.06 .70 -3.06 .007 .74

Relaxed PA 2.05 .91 2.66 .77 -4.86 < .001 .88 2.34 .62 2.68 .86 -2.39 .029 .56

Activated PA 2.45 .77 2.86 .56 -4.74 < .001 .86 2.82 .65 3.08 .55 -2.39 .029 .56

Satisfaction with Professional Life 13.77 5.12 13.77 5.59 0.00 1.00 .00 15.88 5.28 15.53 5.77 .536 .599 .13

Burnout 54.65 14.80 53.23 13.33 .631 .533 .11 43.67 17.43 40.78 13.99 0.97 .348 .23

Depression 4.03 3.54 2.23 1.54 3.15 .004 .56 2.00 2.77 1.17 1.29 1.59 .131 .39

Anxiety 4.35 4.23 2.74 3.31 2.62 .014 .47 1.50 1.69 1.78 1.73 -0.55 .593 .13

Stress 7.29 4.25 6.48 3.20 1.02 .320 .18 6.28 3.34 5.06 2.64 1.41 .178 .33

Note: CMAS = Compassion Motivation and Action Scale; CEAS = Compassion Engagement and Action Scales; PA = Positive affect.

https://doi.org/10.1371/journal.pone.0263480.t005
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Furthermore, post-hoc pairwise comparisons revealed no significant changes from baseline

to pre-intervention in any of the study variables except for symptoms of depression and anxi-

ety, which decreased between T1 and T2. Between baseline and post-intervention, participants

showed significant improvements in self-compassion and compassion from others, self-com-

passion and compassion to others motivations and actions, positive affect (safe, relaxed, acti-

vated) and satisfaction with professional life, along with significant reductions in fears of

compassion (for self, for others and from others), burnout, and depression, anxiety and stress

symptoms. In addition, between pre-intervention and post-intervention, participants revealed

significant increases in the three flows of compassion (for self, for others and from others), in

self-compassion and compassion to others motivations and actions and in positive affect (safe,

relaxed, activated). They also revealed significant decreases in fears of compassion (for self, for

Table 6. Means and SDs of the outcome measures at baseline (T1), pre-intervention (T2) and post-intervention (T3) and repeated measures analysis of variance

(N = 37) and pairwise comparisons, for the WLC group participants who completed the CMT-T intervention between T2 and T3.

Baseline
(T1)

Pre-intervention
(T2)

Post-Intervention
(T3)

F p η2p Pairwise Comparisons

Outcome measures M (SD) M (SD) M (SD) T1-T2 p T1-T3 p T2-T3 p
Compassion for Self (CEAS) a 59.66

(16.51)

59.22 (15.79) 68.38 (16.12) 9.84 .001 .241 .438

(1.79)

.809 -8.72

(2.83)

.004 -9.16

(2.25)

< .001

Compassion for Others

(CEAS)

74.66

(14.52)

73.06 (13.19) 77.75 (12.66) 3.68 .031 .106 1.59

(1.76)

.372 -3.09

(1.82)

.100 -4.69

(1.69)

.009

Compassion from Others

(CEAS) a
60.06

(18.55)

58.63 (15.02) 68.50 (16.61) 7.10 .004 .186 1.44

(2.43)

.559 -8.44

(3.46)

.021 -9.88

(2.49)

< .001

Fears of Compassion for Self 9.84 (8.72) 10.66 (8.48) 5.28 (6.99) 9.31 < .001 .231 -.813

(1.35)

.551 4.56

(1.40)

.003 5.38

(1.28)

< .001

Fears of Compassion for

Others

13.28

(6.91)

12.66 (7.20) 6.31 (5.41) 24.45 < .001 .441 .625

(.997)

.527 6.97

(1.20)

< .001 6.34

(1.12)

< .001

Fears of Compassion From

Others

12.66

(8.94)

12.47 (9.40) 8.50 (7.79) 6.84 .002 .181 .188

(1.19)

.876 4.16

(1.31)

.003 3.97

(1.30)

.005

Self-Compassion Motivation &

Action (CMAS)

87.13

(11.39)

88.25 (11.64) 108.06 (13.39) 70.09 < .001 .693 -1.13

(1.79)

.535 -20.94

(2.01)

< .001 -19.81

(2.15)

< .001

Compassion to others

Motivation & Action (CMAS)

55.84

(9.16)

59.25 (9.63) 71.16 (9.01) 46.02 < .001 .598 -3.31

(1.82)

.071 -15.31

(1.61)

< .001 -11.91

(1.58)

< .001

Self-criticism a 17.75

(8.53)

18.72 (9.16) 18.08 (10.82) .310 .664 .010 -.97 (.94) .311 -.34

(1.58)

.829 .63 (1.14) .587

Burnout a 53.75

(14.99)

50.28 (17.39) 43.22 (15.56) 9.53 .001 .235 3.47

(1.75)

.056 10.53

(2.71)

.001 7.06

(2.78)

.016

Depression a 4.97 (4.76) 3.28 (3.43) 2.38 (2.59) 8.59 .001 .217 1.69 (.57) .006 2.59 (.78) .002 .91 (.52) .092

Anxiety 4.16 (3.73) 2.53 (3.03) 2.09 (2.25) 8.73 .001 .220 1.63 (.53) .004 2.06 (.55) .001 .44 (.48) .370

Stress 8.28 (4.22) 7.13 (3.77) 6.50 (2.65) 3.32 .043 .097 1.16 (.64) .081 1.78 (.79) .031 .63 (.66) .354

Safe PA 2.33 (.74) 2.40 (.71) 2.78 (.76) 9.55 < .001 .235 -.07 (.11) .517 -.45 (.12) .001 -.38 (.10) .001

Relaxed PA 2.10 (.76) 2.18 (.80) 2.70 (.83) 13.08 < .001 .297 -.08 (.11) .492 -.60 (.12) < .001 -.52 (.15) .002

Activated PA 2.53 (.84) 2.59 (.83) 2.79 (.79) 3.95 .024 .113 -.06 (.09) .531 -.26 (.10) .017 -.20 (.09) .045

Satisfaction with Professional

Life

13.41

(4.43)

14.94 (5.04) 15.78 (4.50) 6.13 .004 .165 -1.53

(.79)

.063 -2.36

(.60)

< .001 -.84 (.65) .204

Threat Emotions - 6.25 (2.89) 5.72 (2.80) 3.61 .065 .094 - - - - .53 (.28) .065

Soothing Emotions - 13.31 (2.75) 14.06 (2.46) 3.97 .050 .102 - - - - -.75 (.38) .050

Drive Emotions - 11.92 (3.31) 13.33 (3.22) 13.69 .001 .281 - - - - -1.42

(.38)

.001

HRV (RMSSD in ms2; n = 36) 32.49

(18.98)

35.25 (20.08) 35.04 (17.85) .46 .631 .010 -2.76

(17.55)

.351 .21

(21.07)

.952 -2.55

(18.73)

.419

Note: a = Greenhouse-Geisser correction; CMAS = Compassion Motivation and Action Scale; CEAS = Compassion Engagement and Action Scales; PA = Positive affect.

https://doi.org/10.1371/journal.pone.0263480.t006
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others and from others) and burnout. The emotional climate at work was also assessed in these

participants at T2 and T3, and significant increases in soothing/safeness and drive/vitality

emotions at work were found from pre-to-post-intervention. A decrease in threat emotions at

work was also observed, but did not reach the significance threshold.

Three-month follow-up comparison with post-intervention

Repeated measures ANOVAs results considering post-CMT-T (T2) and the 3-months follow-

up (T3) are presented in Table 7. No significant differences were found for all the considered

variables pointing to the maintenance of the CMT-T therapeutic gains, except for self-compas-

sion motivations and actions and compassion (to others) motivations and actions. Pairwise

comparisons showed a significant decrease from T2 to T3 in the self-compassion motivations

and actions (p< .001) and in the compassion to others motivations and actions (p = .020).

How are the flows of compassion related pre- and post-intervention?

We explored whether the association between the flows of compassion changed from pre-to-post

intervention in all participants who completed the CMT-T. Prior to the CMT-T, correlations

between the three flows were moderate: r Self-compassion—Compassion for Others = .54, p< .001;

r Self-compassion—Compassion From Others = .40, p< .001; r Compassion for Others—Compassion From Others =

.39, p< .001. After the intervention, correlations between the flows increased in magnitude across

all the flows: r Self-compassion—Compassion for Others = .60, p< .001; r Self-compassion—Compassion From Others =

.54, p< .001; r Compassion for Others—Compassion From Others = .52, p< .001.

Table 7. Mean comparisons at post-CMT-T (T3) and 3-months follow-up (T4), effect size and observed power (N = 48).

T3 T4

Outcome measures M SD M SD F
(1, 46)

p η2p Observ. power

Compassion for Self (CEAS) 69.35 13.92 66.89 13.10 2.93 .094 .06 .389

Compassion for Others (CEAS) 78.33 12.26 77.16 12.51 0.84 .366 .02 .145

Compassion from Others (CEAS) 63.22 16.41 60.57 14.04 2.02 .162 .04 .285

Self-Compassion Motivation & Action (CMAS) 109.72 10.10 102.72 13.05 14.52 < .001 .24 .961

Compassion to others Motivation & Action (CMAS) 71.49 9.75 67.37 11.12 5.82 .020 .12 .654

Fears of Compassion for Self 6.28 8.70 8.19 12.28 2.03 .161 .04 .286

Fears of Compassion for Others 8.74 7.79 10.02 9.45 2.24 .141 .05 .311

Fears of Compassion From Others 9.32 8.73 10.11 10.98 0.40 .532 .01 .095

Self-criticism 16.88 9.50 15.84 9.90 0.64 .427 .02 .123

Safe PA 2.76 0.75 2.70 0.67 0.32 .572 .01 .086

Relaxed PA 2.78 0.63 2.76 0.69 0.02 .884 .00 .052

Activated PA 2.82 0.63 2.87 0.64 0.46 .499 .01 .102

Satisfaction with Professional Life 15.33 4.44 15.59 4.45 0.26 .614 .01 .079

Burnout 43.59 12.35 45.02 16.49 0.52 .476 .01 .108

Depression 2.30 2.26 2.93 3.83 1.33 .255 .03 .204

Anxiety 2.45 2.64 2.43 3.18 0.00 .957 .00 .050

Stress 6.29 2.69 5.47 3.63 3.18 .081 .07 .415

Threat Emotions 5.48 2.65 5.08 2.66 1.02 .322 .04 .163

Soothing Emotions 13.94 2.30 13.88 1.93 0.05 .835 .00 .055

Drive Emotions 13.25 2.69 13.21 2.32 0.01 .929 .00 .051

Note: CMAS = Compassion Motivation and Action Scale; CEAS = Compassion Engagement and Action Scales; PA = Positive affect.

https://doi.org/10.1371/journal.pone.0263480.t007
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Discussion

Schools are facing an unparalleled mental health crisis. Teachers within all education sectors

and across countries increasingly reveal elevated stress and burnout and intend to leave the

profession [3, 4]. This scenario is particularly concerning in Portugal, where teachers’ stress

and burnout are prevalent and associated with the competitive pressures and growing reten-

tion crisis in the teaching profession [5]. Importantly, teachers’ stress has adverse conse-

quences to their mental and physical health and negatively influences pupils [e.g., 5, 8].

Furthermore, this raises serious economic, healthcare and societal challenges. Therefore, it is

crucial to promote adaptive cognitive and emotional regulation that supports teachers in cop-

ing with the challenges of the school context and promotes their mental wellbeing.

Growing empirical support has highlighted the beneficial impact of compassionate-based

interventions on improving emotional regulation skills central to stress regulation [63]. In

educational settings, the Compassionate Schools Research Initiative developed and examined

the impact of a Compassion Mind Training intervention for Teachers (CMT-T), in schools in

Portugal and the UK, and found empirical support for its international utility, feasibility and

preliminary effectiveness on a range of mental health indicators [32, 87, 91]. The current study

intended to expand this preliminary evidence and test the feasibility and effectiveness of a

refined version of the CMT-T on teachers’ psychological distress, wellbeing, compassion to

self and others, and heart rate variability (HRV), using a randomised controlled and stepped

wedge design in a larger sample.

The CMT-T had a high attendance rate, and teachers considered the intervention very

important and helpful. They were highly motivated to attend the sessions and would recom-

mend it to colleagues. These findings suggest that the revised 8-week CMT-T was highly rated

in terms of acceptability and revealed adequate practicality and adaptation, providing evidence

that the CMT-T is a feasible intervention for teachers. These feasibility results are in support of

previous pilot studies using an earlier version of the CMT-T in Portugal and the UK [32, 87,

91], reinforcing the acceptability of CMT-T modules and practices. In particular, teachers

found the modules’ Building a compassionate mind/self’, ’Understanding and working with

self-criticism’, and ’Understanding the functions of our emotions’ to be the most helpful. In

general, this is similar to the results reported in the Portuguese pilot study [87]. In both studies,

the two modules addressing the soothing system’s cultivation and the development of the com-

passionate mind/self and, multiple selves, were chosen by teachers as the most useful. Interest-

ingly in this refined CMT-T, where self-criticism was targeted throughout the intervention,

the module focused on the functional analysis of self-criticism and using the compassionate

self to deal with it was also identified as a very relevant one. In line with Matos et al. [87], the

practices assessed as the most helpful by the teachers were the Soothing Rhythm Breathing,

Compassion for the self, Building the compassionate self, followed by Mindfulness and Safe

Place Imagery. These acceptability results extend current knowledge on the evaluation of CMT

interventions with community samples [e.g., 66, 67, 74] and should inform the development,

implementation and evaluation of CMT interventions in future research.

The present randomised controlled study revealed significant time x group interaction

effects of the CMT-T on compassion for self, self-compassion and compassion to others

motivation and action, fears of compassion for others, safe, relaxed and activated positive

affect, and satisfaction with professional life, with medium to large effect sizes. Moreover,

significant time x group interaction effects with small effect sizes were also found for com-

passion for others and fears of compassion for self and from others. These findings partially

support our hypotheses and are discussed in detail below concerning the process and out-

come variables.
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The results highlighted several differences between groups. Regarding the effects of the

CMT-T on self-compassion, compared with the WLC group, teachers in the CMT-T group

revealed a significant increase in compassion for self and self-compassion motivation and

action and a significant reduction in fears of compassion for self. These changes represented

medium to large effect sizes. Stepped wedge analyses further corroborated these findings

revealing that teachers who received the intervention after acting as controls also showed sig-

nificant improvements in compassion for self and self-compassion motivation and action, and

significant decreases in fears of compassion for self after completing the CMT-T. These results

corroborate our hypotheses, indicating that after the CMT-T, teachers improved their sensitiv-

ity and engagement with their own suffering, along with an enhanced motivation to engage

with life’s difficulties and suffering with a caring and accepting attitude towards oneself,

instead of withdrawing, avoiding or denying those difficulties. They also revealed an increased

ability to tolerate distress concerning oneself, to be kind and supportive when facing hardships,

and showed a greater capacity to act compassionately towards themselves. Simultaneously, the

CMT-T produced a decline in fears, blocks and resistances to be self-compassionate. These

results extend those reported by Matos et al. [87], documenting significant increases in teach-

ers’ self-compassion motivation and action (as assessed by the CMAS) after the CMT-T, but

where changes in self-compassion attributes and competencies (as measured by the CEAS),

and fears of compassion for self, did not reach statistical significance. In the present study, sig-

nificant improvements in compassion engagement and action towards oneself (as measured

by the CEAS) were additionally found in teachers at post-intervention, which is in line with

previous studies showing similar results using CMT in community samples [66, 67]. This find-

ing suggests that this refined longer version of CMT-T not only promotes an increase in one’s

motivation to be accepting and caring, to tolerate distress, and to commit to behaving compas-

sionately towards oneself (as assessed by the CMAS), but also diminishes the inhibitors to be

self-compassionate, and fosters the sensitivity to and engagement with one’s suffering includ-

ing competencies of sensitivity, sympathy, empathy, distress tolerance, non-judgment and care

for wellbeing (i.e., self-compassionate engagement) and committed actions to try to alleviate

and prevent one’s suffering (i.e., self-compassionate action). Our results go beyond those of an

earlier version of the CMT-T where improvements in self-compassion [as measured by the

Self-Compassion Scale, SCS; 122] were only significant with increased practice of the tech-

niques introduced [and not just session attendance), as supported by the qualitative analyses

[32]. Furthermore, these findings are also in support of studies using CMT in other professions

that found significant increases in self-compassion (as measured by the SCS) in health care

educators and providers [68], mental health professionals [69], psychotherapy students [73],

and firefighters [72].

The CMT-T also targets the cultivation of compassion for others [58, 61], and participants

in the CMT-T group revealed significant increases in compassion to others motivation and

action (as measured by the CMAS) and a significant reduction in fears of compassion for oth-

ers, from pre to post-intervention, with medium to large effect sizes. These findings partially

support our hypotheses and indicate that the CMT-T seems to reduce teachers’ fears, blocks

and resistances of being compassionate to others while also promoting their motivation, dis-

tress tolerance, and commitment to act in compassionate ways towards others. Even though

there was a trend towards positive change in compassion for others engagement and action (as

measured by the CEAS), this increase did not reach the threshold of significance, contrarily to

what was found in the CMT-T pilot study [87]. This finding might be attributable to a ceiling

effect, which has been reported in previous studies with this measure [93] and using CMT in

community samples [66, 67] as participants’ baseline scores were higher in compassion for

others, in comparison to the other two flows of compassion, which might be related to a social
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desirability bias. In fact, results from the stepped wedge analyses support this hypothesis and

show that, after receiving the CMT-T intervention, WLC participants also exhibited significant

increases in compassion for others (as measured by the CEAS) as well as in compassion to oth-

ers motivation and action and significant decreases in fears of compassion for others. A more

in-depth observation of these findings revealed that even though the post-intervention scores

of the CMT-T and the WLC participants who received the intervention between T2 and T3

were similar, the former presented baseline levels higher than the pre-intervention scores of

the latter. In fact, in group comparisons analyses, the WLC group showed a significant

decrease in compassion for others between baseline and pre-intervention (with a medium

effect size). This was an unexpected finding, which might be related to the elevated baseline

scores in this measure and to the parallel increase in burnout levels in these WLC participants.

As a whole, the present results add to prior CMT studies with teachers where this flow of com-

passion was not specifically evaluated using a recognised quantitative measure [32] and with

other professions [e.g., healthcare educators and professionals, 68, 69; fire service personnel,

72].

In regard to changes in compassion from others, teachers in the CMT-T group significantly

decreased their fears of receiving compassion from others (with a medium effect size),

although no significant differences were found in compassion received from others as mea-

sured by the CEAS, which assesses how one perceives other people’s motivation and ability to

engage with one’s suffering and to take action to alleviate one’s distress. Stepped wedge analy-

ses further add to these results, revealing significant increases in the perception of compassion

received from others (as measured by the CEAS) and reductions in fears of compassion from

others. These findings extend the ones described in the CMT-T pilot study [87], where neither

compassion from others nor fears of receiving compassion from others significantly changed

from pre- to post-intervention. In the current study, and as expected, the CMT-T produced a

reduction in teachers’ inhibitors and resistances to being the recipient of compassion from

others which is related to an improvement in one’s ability to be open and willing to receive

compassion from others. Mixed results regarding CMT-T induced increases in the perception

of others being more compassionate towards the self in this study warrant further exploration.

Overall, our results are aligned with previous studies using CMT in community samples [66,

67] and add to preceding research implementing CMT with teachers [32, 91] and other profes-

sionals [68–70, 72, 73] that did not assess this flow of compassion.

An important aspect of the CFT/CMT approach is the consideration of the inter-relationship

between the three flows of compassion (CEAS: compassion for others, being open to compas-

sion from others, and self-compassion). In line with our hypothesis, results showed that the

association between the three flows of compassion was strengthened after the CMT-T imple-

mentation. These data highlight that CMT-T seems to enhance the general level of several com-

ponents of the three flows of compassion and reinforce engenderment of a compassionate mind

in which higher scores in one flow of compassion tend to be accompanied by higher scores in

another flow. These results are analogous to previous research exploring CMT in the general

population [e.g., 66, 67] and provide further support to the assumption that CMT stimulates the

caring motivational system, which facilitates one’s openness and motivation [58, 66, 116].

Taken together these results and the specificity of the target population, this study provides

evidence for the effectiveness of the CMT-T in reducing teachers’ fears, blocks and resistances

to compassion (for self, for others and from others) while also facilitating their motivation, dis-

tress tolerance and commitment to be compassionate towards themselves and others, along

with developing the attributes and practicing the competencies of self-compassion and com-

passion for others. Therefore, the CMT-T may contribute to attenuating the barriers to com-

passion and strengthening teachers’ compassionate mind and abilities, including greater self-
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compassion, openness to receiving compassion and support from others, and motivation and

competencies to establish more compassionate relationships, particularly in the school envi-

ronment (e.g., colleagues, staff, pupils).

One of the central aims of CMT-T is to promote both overall and professional wellbeing,

which in the current study were assessed through types of positive affect, linked to feelings of

relaxation and calmness, feelings of safeness and contentment, and energised positive emo-

tions (e.g., excited, energised, enthusiastic), and through teachers’ satisfaction with their pro-

fessional life. Group comparisons revealed that the CMT-T group significantly increased safe,

relaxed and activated positive affect from pre- to post-intervention, with large effect sizes.

Stepped wedge analyses further substantiated these findings and revealed that, at post-inter-

vention, WLC participants who completed the CMT-T presented incremented levels of feel-

ings of safeness and relaxation (with large effect sizes) and of vitality/activation (medium effect

sizes). These results are in line with our hypotheses and with preceding research that reported

increases in positive affect, particularly in feelings of safeness, contentment, and relaxation,

after a CMT intervention in community samples [66, 67]. Conversely to these previous studies

where no changes were found in activated positive affect, interestingly, the CMT-T produced

enhanced energizing positive emotions (e.g., excitement, vitality and enthusiasm) hypothe-

sized to be related to the drive system, in addition to heightened positive emotions of safeness,

contentment, calmness and relaxation, hypothesized to be related to the soothing system [58,

116]. These findings support the CFT framework regarding the beneficial impact of fostering

compassion and reducing its inhibitors on cultivating types of positive affect linked to the

affiliative and care-giving mentalities [58, 116]. Moreover, it may be that the specificity of the

setting where CMT-T was implemented facilitates the promotion of a different type of active

positive emotions related to the drive resource-seeking system [58, 116]. This may be related

to the fact that teachers tend to suffer from burnout and exhaustion [4], which may be reflected

in a dampening of this energizing positive affect prior to the intervention. Hence, the fact that

CMT-T is applied to their professional lives and within the school context may encourage an

adaptive stimulation of the drive resource-seeking system and foster this type of positive ener-

gizing emotions which, balanced by the promotion of feelings of safeness and relaxation, may

be crucial to professional performance and wellbeing. In fact, this hypothesis seems to be fur-

ther supported by the results using a new measure assessing emotional climate at work (i.e.,

the activation of the safeness, drive and threat affect systems) in a subsample of teachers. These

participants exhibited significant increases in positive emotions linked to soothing/safeness

and drive/vitality at work from pre-to-post CMT-T, representing medium to large effect sizes.

Regarding teachers’ satisfaction with professional life, no significant changes were found in the

CMT-T group. However, stepped wedge analyses revealed significant increases between base-

line (T1) and post-intervention (T3) in the WLC participants who received the CMT-T

(medium effect size). Of note, in the group comparison analyses, the WLC group presented a

significant increase in satisfaction with professional life from T1 to T2. However, at baseline,

these participants had lower scores in satisfaction with professional life than the CMT-T

group, and this increase put both groups at a similar level at T2. As a whole, these results con-

cerning the valuable effects of CMT-T on overall and professional wellbeing extend previous

studies using earlier versions of CMT-T that did not assess these indicators [32, 87] and find-

ings from research using CFT as guided self-help in the general population that demonstrated

improvements in wellbeing at post-intervention [79].

Alongside the cultivation of positive emotions and wellbeing, the CMT-T also aims to target

and reduce suffering and psychological distress. Although no significant interaction effects

were found for outcome measures of psychological distress, within-group comparisons

revealed that teachers in the CMT-T group demonstrated significantly decreased anxiety and
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depression symptoms (with medium and large effect sizes, respectively). Furthermore, stepped

wedge analyses showed that, at post-intervention, WLC participants who completed the

CMT-T presented decreased burnout, depression, anxiety and stress, all corresponding to

large effect sizes. In relation to the WLC participants, a significant decrease in burnout and

anxiety symptoms was found between baseline and post-intervention (medium effect sizes),

even though their post-intervention scores were still higher than the CMT-T group baseline

scores. This may be attributable to a ceiling effect given that at baseline, the WLC participants

scored significantly higher than the CMT-T group in burnout and depression (small effect

sizes). These findings partially corroborate our hypotheses, hinting at the potential benefits of

the CMT-T in helping teachers diminish burnout and psychological distress. These results add

to the CMT-T pilot study, which had already documented a decrease in psychopathological

indicators at post-intervention but failed to find significant changes in burnout [87]. They also

expand upon Maratos et al. [32] feasibility study, where thematic analyses pointed to the posi-

tive impact of CMT on dealing with emotional difficulties, although quantitative analyses did

not find significant changes. Our findings are also in line with previous studies in community

samples [66, 67] and other professionals [i.e., firefighters, 72] which attested the positive

impacts of CMT and CFT in psychopathological indicators.

The present study also aimed to explore the impact of the CMT-T on heart rate variability

(HRV), an indicator of vagal regulatory activity and a physiological marker of a person’s ability

to flexibly respond to environmental challenges and regulate emotional responses [40, 50, 75],

which has been proposed as a primary measure to assess and train compassion [44, 56]. Results

showed that HRV significantly increased in the CMT-T group from baseline (T1) to post-

intervention (T2). This suggests that, as previously found [67], CMT-T may produce an

increase in vagal tone which is associated not only with the ability to downregulate physiologi-

cal arousal, but also with the experience of inter- and intrapersonal safeness, and the inhibitory

function of the prefrontal cortex with resulting greater capacity for emotion regulation [123],

metacognitive awareness, and empathy. Relevantly, higher vagal tone has also been associated

with better physical health: better glucose regulation, better HPA axis function, reduced

inflammation, reduced risk for cardiovascular disease, and all-cause mortality [40]. However,

surprisingly, the WLC group also demonstrated an increase in HRV (even though non-signifi-

cant) from T1 to T2, which might be one of the reasons why the time x group interaction effect

test did not reach statistical significance. These findings differ from previous investigations

where only the intervention group showed significant changes in HRV [67]. One of the possi-

ble explanations of this result could be the beneficial effects of the CMT-T intervention not

only on the group undertaking the intervention but also on the whole school climate. In fact, it

is possible that the WLC participants have been positively impacted by the expectation of

receiving a compassion focused intervention, or by believing that they work for and belong to

an institution that promotes such initiatives that show interest and care for their psychological

needs. Indeed, perceived positive organizational climate has been shown to be related to heart

rate variability [124, 125]. Given the study design where teachers were randomised within

their school into the CMT-T and WLC groups, it is also possible that WLC participants already

started benefitting from the increased compassion the intervention group was developing as a

result of the intervention. This alludes to the intriguing possibility that interventions leading to

increased compassion related variables and physiological regulation in a group might poten-

tially have a positive impact on other groups in the same institution, virtually initiating an

upward spiral [126].

A psychological process that might play a role in how participants responded to the CMT-T

is self-criticism. Self-criticism is a transdiagnostic and major vulnerability factor to mental

health difficulties and poor wellbeing [127], being linked to a variety of adverse interpersonal
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(e.g., submissive behaviour, aggression) and intrapersonal (e.g., shame, rumination, worry,

poor emotion regulation skills) factors in nonclinical populations [128, 129]. Importantly, self-

criticism is known to influence the impact of compassion and self-compassion in wellbeing

[67, 88]. In the current study, and contrarily to our hypothesis, no significant interaction

effects of the CMT-T were found on self-criticism. Although previous research using CMT in

community samples [66, 67, 79] and other professional groups [e.g., psychotherapy students,

73, healthcare educators and professionals, 68, 69] found changes in self-criticism, similar

results to ours were reported in the pilot studies of CMT for teachers in Portugal [CMT-T; 87]

and the UK [32]. Despite in the refined version of the CMT-T, implemented in the present

study, self-criticism having been addressed throughout the sessions and specifically on module

5, the decreasing trend in self-criticism levels that could be observed in the CMT-T group did

not reach statistical significance. Future iterations of the CMT-T should seek to clarify these

findings and explore whether this resistance to change in self-criticism is attributable to the

specificity of the target population and whether it is replicable in other samples of teachers. A

possible aspect that could be adjusted in the CMT-T is exchanging the order of the modules so

that the functional analysis of self-criticism and strategies to use the compassionate self to

work with it (module 5 in the CMT-T) come earlier in the intervention.

Considering previous research emphasising that individual differences in self-criticism

influence the impact of compassion-based interventions in general [88–90], and of the CMT-T

in particular [87], we examined the role of self-criticism on the effects of the CMT-T interven-

tion. When controlling for baseline self-criticism, a significant interaction (time x self-criti-

cism) effect was found, and significant effects of the intervention (time x group) effects

emerged in compassion for self and for others, self-compassion and compassion to others

motivation and action, fears of compassion for self and for others, relaxed and activated posi-

tive affect, and satisfaction with professional life. These findings highlight that self-criticism

seems to impact how teachers respond to CMT-T, playing a role in how the intervention oper-

ates in developing teachers’ abilities to be compassionate towards themselves and others, thus

promoting their wellbeing and reducing psychological distress. In addition, when comparing

changes between baseline and post-intervention in high and low self-critics of the CMT-T

group, results showed that the high self-critics significantly improved compassion for self, self-

compassion motivation and action, compassion to others motivation and action, and positive

emotions of safeness, relaxation and activation, and decreased fears of compassion for self and

for others, self-criticism and depression and anxiety symptoms. On the other hand, the low

self-critics revealed significant increases in self-compassion and compassion to others motiva-

tions and actions, and in positive emotions (safeness, relaxation and activation), in addition to

significant decreases in fears of compassion for others. All differences corresponded to

medium to large effect sizes. Hence, high self-critics seem to benefit the most from the CMT-T

revealing significant or greater reductions in fears of compassion, self-criticism, depression

and anxiety, and improvements in self-compassion and compassion to others, and in positive

emotions linked to safeness, relaxation and vitality, after the intervention compared to low

self-critics. Indeed, the magnitude of improvement in anxiety and self-criticism was greater in

the high self-critic participants. The current study extends the findings of the CMT-T pilot

study [87], where self-criticism was found to influence the intervention effects on self-compas-

sion, satisfaction with professional life and burnout. Our results underline the importance of

addressing and working with self-criticism throughout a CMT intervention to facilitate

changes in compassion, wellbeing and psychological distress. Future research implementing

and testing the CMT-T or other CMT interventions should take into account these findings,

in particular, considering specifically working with self-criticism ahead in the intervention

whilst also targeting it across the sessions.
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Importantly, in line with our hypothesis, the improvements seen in the CMT-T group and

WLC group participants who received the intervention were largely maintained at three

months follow-up, with the exception of self-compassion and compassion to others motiva-

tions and actions, which diminished. This reduction at follow-up might somehow be expected,

given that the CMAS assesses one’s desire, reasons, and need for compassion to others and for

oneself [108]. This means that if participants improvements in the flows of compassion were

maintained from post-intervention to follow-up, then their perception of the need and motiva-

tion to continue to enhance their self-compassion and compassion to others might have faded

away. However, only a longer follow-up period would allow us to confirm this hypothesis.

Alternatively, it may be that an ongoing independent practice of CMT is needed to maintain

its benefits on levels of self-compassion and compassion to others motivation and action, as

typically encouraged by CMT practitioners. These results affirming the stability of the changes

after the CMT-T add to prior studies using earlier versions of the CMT-T [32, 87] and are

aligned with Irons and Heriot-Maitland (2020), who found a maintenance of CMT induced

changes at three months follow-up in the general public, and with Sommers-Spikerman et al.

[79] who described a retainment or amplification of the improvements after a guided self-help

CFT in a community sample at three- and nine-months follow-up.

Taken together, our findings offer empirical support for the feasibility and effectiveness of

the CMT-T on promoting teachers’ self-compassion and compassion for others, and overall

and professional wellbeing, strengthening their physiological self-regulation via increased HRV,

in addition to reducing their resistances to compassion and psychological distress. Specifically,

the CMT-T seems to promote a shift from threat-focused competitive motives to more compas-

sion affiliative focused ones in relation to both oneself and to others, in the sense that it lightens

teachers’ fears and resistances to compassion whilst also enabling the development of their com-

passion abilities, motives and actions towards themselves and others. This may improve how

teachers regulate their emotions and cope with the multiple challenges they encounter in their

personal and professional lives that cause psychological distress [namely those related to com-

petitive pressures focused on the self or others, achievement focus, performance evaluation,

heavy workloads, pupils’ behavioural problems, 5, 36, 130]. The impact of the cultivation of

such socio-emotional competencies and compassion motives seems to be reflected in teachers’

increased levels of safeness, relaxation and vitality positive emotions, and satisfaction with pro-

fessional life, alongside decreased psychological distress symptoms found at post-CMT-T. The

increased sense of intra- and inter-personal safeness promoted by the CMT-T was also reflected

in the increased resting HRV reported by the participants in the experimental group.

As a whole, results from the current study highlight the utility and importance of imple-

menting compassion-focused interventions in educational settings. The CMT-T may not only

help teachers develop socio-emotional competencies for mental health and wellbeing but also

contribute to cultivating a compassionate, prosocial and resilient culture in school settings.

Therefore, the CMT-T might respond to key international guidelines for sustainable develop-

ment prioritising the promotion of health and wellbeing, the cultivation of peaceful, resilient

and inclusive societies, and the assurance of inclusive and equitable quality education for all

[2]. At the same time, the CMT-T is aligned with national recommendations as it might help

to achieve the goal of enhancing social-emotional competencies and health literacy in educa-

tional settings to foster health and wellbeing [81, 82].

Limitations and future research

Despite the encouraging findings, the present study encloses some limitations that should be

taken into consideration and addressed in future studies. First, due to the current trial design,
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participants could not be blinded to condition allocation, which may increase the risk of selec-

tion biases. Second, owing to the use of a waitlist control group, it is not possible to rule out

the influence of nonspecific factors [131]. Third, because some of the CMT-T and WLC group

participants were from the same school, potential contamination effects might have occurred.

Fourth, the uneven gender distribution and overrepresentation of female teachers in our sam-

ple limit the generalizability of the findings. Fifth, although the use of a large sample and a ran-

domised controlled stepped wedge design is a major strength of our study, effect sizes tend to

be overestimated in RCT’s with waitlist-controlled designs, which may thus constraint the

conclusiveness of our findings [132, 133]. Sixth, the control group remained on the waiting-

list and did not receive another psychological intervention, and this limits conclusions on the

effectiveness of the CMT-T over other interventions tailored for the same target population

(e.g., CARE for teachers, CASEL). Additional trials with active comparison groups are neces-

sary to provide more robust evidence of the efficacy of the CMT-T in comparison to other psy-

chological interventions for teachers. Seventh, while teachers were instructed to practice the

CMT exercises daily in-between each session and at-home practice as discussed at the begin-

ning of each session, qualitative data regarding home-based practices were not analysed in the

current study. Additionally, only a subsample of participants underwent the HRV assessment,

which may thus limit the conclusiveness of our findings.

Furthermore, in light of past research indicating that practice frequency [32], practice

helpfulness and the embodiment of the compassionate self may be crucial in promoting

changes in a CMT intervention [74], it seems fruitful to investigate the role of these practice

indicators on the effectiveness of the CMT-T. Previous studies have pointed to the mediating

role of compassion and fears of compassion as key processes of change mediating the impact

of CMT in teachers [87] and in general community samples [134], and thus future research

should explore the processes that mediate changes from pre to post-intervention using the

refined version of CMT-T. Future research is also warranted to shed further light on whether

implementing the CMT-T on teachers would directly impact the quality of their relationships

with pupils/parents or indirectly impact on pupils’ wellbeing, prosocial qualities, and academic

performance. It is worth noting that the current study is part of a larger ongoing project, the

Compassion in Schools Research Initiative, which aims at employing a systemic whole school

approach, where the entire school community is involved (i.e., school boards, teachers, non-

teaching staff, pupils and parents), and that aims at implementing tailored CMT programs to

all educational agents and the pupils. Future studies resulting from this project will allow us to

test the effectiveness of this whole-school approach. In fact, prior studies using CMT in organi-

sational settings [e.g., mental health care services, 71] have emphasised the importance of

adopting compassion approaches at all levels of an organisation. Finally, the low cost to deliver

and usefulness of the CMT-T seems promising, and future work should continue to assess its

effectiveness and promote its dissemination in other settings/countries, to establish the scal-

ability of this intervention.

Conclusion

The findings suggest that the CMT-T is a feasible and effective intervention to promote teach-

ers’ self-compassion and compassion for others, their overall and professional wellbeing,

psychophysiological self-regulation, as well as to reduce their psychological distress. In sum,

CMT-T may not only enhance teachers’ wellbeing and reduce distress, thereby reducing indi-

vidual suffering and relieving a substantial socioeconomic burden on society, but also contrib-

ute to creating safe, compassionate, collaborative, encouraging, and resilient educational

environments for the benefit of all.
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