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ABSTRACT
Background: Self-compassion is a psychological skill associated with 
good mental health and adjustment to illness in the second half of 
life, but to date, few self-compassion–based interventions have been 
developed specifically for use in midlife and older adult cohorts. The 
purpose of this study was to develop and test the feasibility of a 4-week 
group self-compassion–based intervention designed to improve self-
report and biological markers of well-being in midlife and older adult 
patients living with chronic illness.

Methods: Treatment development drew on existing literature, expert 
input, and qualitative interview data. Eight patients in outpatient 
treatment for a chronic illness were recruited from a rehabilitation 
hospital (during September and October 2017 and again during 
February and March 2018) to test feasibility. Participants attended a 
1-hour group self-compassion–based intervention once per week for 4 
weeks. Feasibility was assessed on 6 domains. Measures of well-being 
and heart rate variability (HRV), an index of nervous system functioning, 
were also collected.

Results: Recruitment was feasible and occurred within the expected 
time frame. Attendance at sessions was high (84.4%), with no dropouts. 
Participants found that the intervention was acceptable, rating sessions 
as enjoyable (6.8/7) and relevant to daily life (6.6/7). There were no 
adverse events. Secondary analysis revealed pre-post improvements 
for some well-being outcomes, such as a significant reduction in 
depressive symptoms (Hedges’ g = –1.18, 95% CI, –0.18 to –2.16).

Conclusions: A 4-session group self-compassion–based intervention 
was found to be feasible and acceptable to midlife and older adult 
patients in treatment for a chronic illness. A larger, randomized pilot 
trial is needed to explore the efficacy of this intervention.
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By the time individuals reach age 65 years, they will 
live with more than 2 chronic medical conditions 

on average,1 and this prevalence continues to increase 
with age. While chronic health issues are common, 
they are also a substantial risk factor for poor mental 
health and reduced quality of life.2,3 In turn, reductions 
in mental health in the context of illness can increase 
the risk of disability, poor treatment compliance, and 
mortality,3–5 which can further diminish the experience 
of aging. Given that chronic illness is often an inevitable 
part of growing older, development of interventions to 
support midlife and older adults to cultivate emotional 
health despite illness could have profound benefits for 
society.

Self-compassion, defined as being kind to oneself 
during moments of pain or suffering rather than being 
harshly self-critical,6 is a promising psychological skill 
that is relevant to midlife and older adult mental health.7–9 
Individuals with high self-compassion typically have 
good mental health and are able to adjust to physical, 
emotional, and social changes and challenges, such that 
their mental health is relatively spared despite difficulties 
such as chronic illness.10 Unlike self-esteem, which can 
be threatened by stressors and typically declines in later 
adulthood,11 self-compassion becomes salient during 
difficulties12 and may potentially be increasingly relevant 
to well-being with age, enabling individuals to respond 
to the challenges of aging with kindness.13 Importantly, 
self-compassion is also a psychological skill that can be 
enhanced through training.14

Self-compassion–based interventions are a relatively 
new class of psychological intervention that train people 
how to be kinder toward themselves in their thinking, 
emotions, and daily life engagement with the world.14 
Specifically, self-compassion–based interventions teach 
participants a healthy way to relate to hardship that is 
grounded in compassion, as opposed to self-criticism, 
nonacceptance, and frustration. Self-compassion–based 
interventions typically include formal mindfulness-based 
meditation practices wherein participants learn to self-
generate positive emotional states directed toward the self, 
including loving-kindness, compassion, and gratitude. 
Concurrently, the interventions include practical self-
compassion–based exercises that participants apply to 
their lives.

https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?ACTRN=12619000709145
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A growing body of evidence indicates that self-
compassion–based interventions are effective at increasing 
self-compassion and related positive emotional states, while 
also reducing symptoms of psychopathology including 
depression, anxiety, and stress.14–16 Self-compassion is a skill 
that is relevant to populations both with and without mental 
illness.8,14 Thus, unlike traditional psychotherapies that are 
limited in scope to those with psychological symptoms, 
self-compassion–based interventions may make a unique 
contribution to enhance resilience in wide populations of 
aging adults.

A recent systematic review8 of self-compassionate aging 
identified that surprisingly little work has investigated self-
compassion–based interventions in older adult groups. 
This review8 indicated that just 1 intervention,17 blending 
self-compassion and mindfulness, has been applied to older 
adults (mean age of 64 years). The authors17 found that 
the intervention was effective at improving resilience and 
reducing avoidance-related coping. This finding indicates 
that self-compassion training may enable aging adults to 
take a more proactive role in caring for their health. Indeed, 
another study15 of patients with diabetes (mean age of 44 
years) found that an 8-week self-compassion intervention 
was associated with a significant reduction in mean blood 
glucose levels (HbA1C), as well as reduced depression and 
diabetes distress. Thus, self-compassion interventions may 
have the potential to simultaneously improve both mental 
and physical health, but work in this area is quite preliminary.

The studies by Perez-Blasco et al17 and Friis et al15 
described previously were long interventions including 20 
hours of contact time spread over at least 2 months. Patients 
in treatment for chronic illness typically have substantial 
stressors and life demands that make intensive interventions 
less feasible.18 Therefore, we aimed to develop a briefer 
intervention that could be broadly applicable to medical 
patients with competing demands.

Accordingly, we developed a brief, self-compassion–
based intervention for midlife and older adults in outpatient 
treatment for a chronic physical illness. Drawing on 
preliminary work in older adults17 and a larger body of work 
in younger adults,14,15 we hypothesize that the intervention 
will be feasible and acceptable in the outpatient hospital 
setting. While this trial is not powered to test efficacy, our 
secondary aim was to explore effects of the intervention on 

mental health outcomes such as depressive symptoms, as well 
as an index of physiologic functioning: heart rate variability 
(HRV).

METHODS

Treatment Development
Intervention. The goal of the intervention was to teach 

participants skills to self-generate positive emotional states 
of compassion and kindness toward the self (primary) 
and others (secondary). Following the model developed 
by earlier self-compassion–based interventions,14,15,19 the 
course integrated formal meditation practice with group 
discussion on relevant themes and prescription of exercises 
to enable participants to apply skills discussed during the 
sessions to their daily lives between sessions.

The concurrent focus on meditation practice and the 
prescription of daily life activities may enrich well-being 
outcomes more than the focus on either meditation or 
daily life activities alone. On the one hand, a growing body 
of evidence20 shows that meditation practice appears to 
have a direct, protective physiologic mechanism of action, 
downregulating sympathetic nervous system activity and 
facilitating physiologic balance. Meditation also enables 
participants to self-induce positive emotional states without 
the need for external hedonic cues from the environment, 
facilitating robust positive affective states not contingent on 
external life circumstances. This ability to induce positive 
emotional states may be especially relevant in the context of 
chronic illness, wherein access to pleasant and meaningful 
life activities may be limited.21

In addition to meditation training, simultaneously asking 
participants to apply self-compassion–based skills in daily 
life, including routine activities, self-talk, and altruistic acts, 
helps participants reinforce self-compassion into their daily 
life. Participants practice threading self-compassion into 
various domains of life, which may generalize and reinforce 
the positive emotional skills cultivated in formal meditation. 
A simple theoretical model of these pathways by which the 
intervention may improve well-being and potentially HRV, 
an index of nervous system functioning, is shown in Figure 1.

The course consisted of four 60-minute group sessions 
held weekly. This intervention was relatively short because 
qualitative research22 indicates that patients with medical 
illness juggle multiple medical appointments, and logistical 
issues related to engaging with a long intervention can be 
challenging alongside other medical needs. In addition to 
the weekly sessions, participants were provided resources to 
engage with course material between sessions including a 
website with meditation audio recordings and a resource kit 
with tangible cues and prompts relating to the course content 
(eg, a scented candle to practice mindfulness of the senses).

The overarching theme of the intervention was self-
compassion. Each week explored a different facet of 
self-compassion including mindfulness (week 1), loving-
kindness (week 2), self-compassion for the body and mind 
(week 3), and a concluding integration week + gratitude 

Clinical Points
■■ Self-compassion–based interventions train people to be 

kind to themselves during life’s difficulties and thus may 
be useful to help medical patients cope with chronic 
illness.

■■ A brief, 4-session self-compassion–based intervention 
was feasible and acceptable to midlife and older adults in 
treatment for a chronic medical condition.

■■ The self-compassion–based intervention led to some 
improvements in mental health, including reduced 
depressive symptoms and increased gratitude.
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(week 4). Course facilitators (L.B. and M.F.) followed a 
study manual written by the authors to ensure that the 
intervention was delivered in a standardized manner. 
Mindfulness, defined as paying attention on purpose and 
nonjudgmentally to the present moment,23 was chosen 
as a starting point for the intervention because it is a 
core component of self-compassion.6 Mindfulness is a 
foundation for self-compassion because it is necessary 
to be able to attend to suffering clearly (as opposed to 
avoiding or overidentifying with it) to be in a position to 
cultivate a kinder and healthier relationship to it. In this 
session, participants were instructed in paying attention to 
the 5 senses through a “mindfulness of a raisin” exercise, in 
which participants pay attention to the sight, touch, sound, 
smell, and taste of a raisin slowly and with present-moment 
awareness. Participants were briefly introduced to the 
science of mindfulness, and there was group discussion on 
mindfulness as it relates to both mental and physical health. 
Participants were also introduced to a 15-minute body 
scan mindfulness meditation and were asked to practice it 
daily over the next week using the course website. Between 
sessions, participants were also asked to bring mindfulness 
to a daily routine activity such as brushing teeth or drinking 
morning coffee.

Session 2 introduced loving-kindness. Loving-kindness 
is a core component of Neff and Germer’s Mindful Self-
Compassion Program14 that involves self-generating a 
loving emotional state toward self and others, but it does 
not have an explicit focus on paying attention to suffering. 
To self-generate feelings of loving-kindness, participants 
were introduced to a loving-kindness meditation practice. 
There was also group discussion on benefits and barriers to 
loving-kindness and strategies to cultivate loving-kindness 

Figure 1. Theoretical Model Linking Intervention to Improvements in Well-Being and Heart Rate Variability
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in daily life. Between sessions, participants were asked to 
complete a daily loving-kindness meditation practice and 
also to perform 3 acts of kindness toward self or others 
during the week.

Session 3 emphasized self-compassion for the body 
and mind. Self-compassion involves paying attention to 
symptoms of pain and responding with kindness and care. 
Participants were introduced to the self-compassionate 
body scan and were asked to notice symptoms of pain or 
discomfort with a mental attitude of compassion. There was 
also group discussion around self-compassionate thinking. 
Participants were invited to compare their inner dialogue 
with the way they treat others (to whom are they kinder 
and why). Discussions included curbing the inner critic, 
cultivating a more compassionate inner dialogue, and 
the importance of self-compassionate action for physical 
health management (ie, prioritizing one’s own needs, such 
as the need for regular exercise, alongside potentially 
competing demands from family or others). Between 
sessions, participants were asked to continue with a daily 
self-compassionate body scan meditation and to pay more 
attention to their inner dialogue (choosing more self-
compassionate self-talk in daily life).

The fourth and final session involved a summary and 
integration of the content previously described. Participants 
were invited to reflect on the self-compassion–related skills 
they had acquired during the course and explore how those 
skills applied to their daily life. Participants were also invited 
to reflect on gratitude (such as past personal successes for 
which they are grateful). In group discussion, participants 
were also invited to explore how they might continue to 
apply self-compassion and associated positive emotions to 
their daily lives following completion of the intervention. 
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Table 1. Overview of Course Structure and Content

Session Topic Session Content
Home Exercise:

Self-Compassion Activity
Home Exercise:

Meditation
1 Paying attention

(mindfulness)
1. Introduction to mindfulness
2. Mindfulness of a raisin exercise
3. Group discussion on mindfulness in daily life
4. Mindful body scan meditation
5. Introduce home activities

Perform a daily routine activity 
(eg, brushing teeth or drinking 
morning coffee) with mindful 
attention

Mindful body scan 
meditation

2 Loving-kindness 1. Review of home activities
2. Introduction to loving-kindness
3. Group discussion on loving-kindness for self and others
4. Loving-kindness meditation
5. Introduce home activities

Perform 3 acts of kindness 
toward self or others

Loving-kindness 
meditation

3 Self-compassion 
for the body and 
mind

1. Review of home activities
2. Introduction to self-compassion for body and mind
3. Group discussion on self-compassion
4. Self-compassionate body scan meditation
5. Introduce home activities

Compassionate self-talk Self-compassionate 
body scan 
meditation

4 Integration week 
and gratitude

1. Review home activities
2. Introduction to gratitude
3. Gratitude meditation
4. Review of course content
5. Discussion of how to continue to use self-compassion–

based skills in daily life

Gratitude journal
(optional)

Gratitude 
meditation 
(optional)

 

A summary of the intervention structure and content is 
presented in Table 1.

Feasibility Study
Design. This study was a single-arm, pre/post intervention 

design. The intervention was delivered twice over a 6-month 
period. Ethics approval was obtained from Healthscope 
Hospital’s Melbourne Clinic Ethics Board (#285). The study 
was registered in the Australian New Zealand Clinical Trials 
Registry (identifier: ACTRN12619000709145).

Participants and recruitment. Participants were 
recruited from a private rehabilitation center in 
metropolitan Melbourne, Australia (Healthscope North 
Eastern Rehabilitation Centre [NERC]) during September 
and October 2017 and again during February and March 
2018. We aimed to recruit a total of 8 participants, which is 
adequate for a feasibility study.24 Eligibility criteria included 
(1) being a NERC patient currently in treatment for a chronic 
medical condition, (2) age ≥ 40 years, and (3) permission 
to participate from the treating physician. Exclusion criteria 
included (1) a lack of conversational English, (2) presence of 
psychotic symptoms, and (3) a diagnosis of cognitive decline 
based on discussion with the treatment team.

A member of the research team attended NERC’s cardiac 
rehabilitation program to briefly inform cardiac patients 
about the study on 4 occasions (talking to approximately 24 
cardiac patients in total). Presentations were also made at 
NERC’s joint replacement group (talking to approximately 
18 patients). The rehabilitation allied health treatment team 
was informed of the study and were invited to recommend 
patients in treatment for a chronic condition who they 
thought might be interested in participating in the study. 
Flyers for the study were also placed in the NERC lobby.

Prospective participants were informed about the study 

and provided a copy of the plain language statement. Those 
who wished to participate and met the inclusion criteria 
gave written informed consent. Written consent was 
also obtained from each participant’s treating physician. 
Participants were reimbursed travel costs for their 
participation in the study.

Primary Outcome: Feasibility
Following recommended protocol,25 the feasibility of 

the intervention was determined on 6 a priori–defined 
dimensions: recruitment, adherence, acceptability, attrition, 
safety, and data collection.

Recruitment. Data were collected on the time taken to 
recruit and the proportion of those interested who met 
eligibility criteria to participate. A comparable feasibility 
study of tango dancing for patients with Parkinson disease 
recruited 3 participants per month over 2 months.26 Given 
our broader inclusion criteria, we expected a recruitment 
rate of approximately 4 participants per month over 2 
months, resulting in a total sample size of approximately 
8 participants.

Adherence. Session attendance rates between 60% and 
70% have been recorded in prior health and well-being 
interventions for midlife and older adults.27,28 A session 
attendance rate of at least 65% (ie, that participants attend 
a mean of 2.6 of 4 sessions) was expected to indicate 
feasibility of adherence.

Acceptability. Participants were asked to indicate 
their course satisfaction on 4 dimensions relating to 
enjoyment, relevance to daily life, engagement with home 
practice, and usefulness of mindfulness in evoking calm 
on a scale from 1 (least satisfied) to 7 (most satisfied). 
We determined that a satisfaction rating of at least 5 of 7 
would indicate acceptability of the intervention. Written 

https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?ACTRN=12619000709145
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qualitative feedback from participants was also collected at 
the conclusion of the intervention.

Attrition. We defined an attrition rate ≤ 15% as indicating 
feasibility, given this rate has been used in comparable 
research of older adults with physical conditions.26

Safety. Any adverse psychological or physical symptoms 
were documented at each session, with medical follow-up 
provided as needed to ensure participant safety.

Data collection. We assessed the practicality of 
including electrocardiogram (ECG) measurements in the 
study, alongside conventional self-reported measures of 
psychological functioning. We expected that at least 80% of 
data collected would be fit for analysis. A reason to exclude 
data could be the presence of irregular heartbeats. We also 
assessed the practicality of asking participants to complete 
baseline self-reported measures at home, which would be 
returned prior to starting the intervention.

Secondary Outcomes: Pre-Post Change
Center for Epidemiologic Studies Depression Scale 

(CES-D). The CES-D29 is a widely used 20-item measure 
of depression. Depressive symptoms are rated on a severity 
scale ranging from 0 (rarely or none of the time) to 3 
(most or almost all the time). A score ≥ 16 is indicative of 
high depressive symptoms and the probable presence of a 
depressive disorder.30 The CES-D has good psychometric 
properties, and the Cronbach’s α was 0.86 in this study.

Self-Compassion Scale (SCS). The 26-item SCS6 
measures self-compassion along 3 interrelated dichotomies: 
mindfulness versus overidentification, self-kindness versus 
self-criticism, and common humanity versus a sense of 
overidentification. Cronbach’s α for the SCS was 0.78.

Positive and Negative Affect Schedule (PANAS). The 
10-item positive affect subscale of the PANAS31 was used to 
measure positive affect. Participants rate the degree to which 
they experienced positive emotions (such as “interested” and 
“enthusiastic” during the past week). Items are rated on a 

5-point Likert scale ranging from 1 (slightly or not at all) to 
5 (extremely). The PANAS had good reliability in this study 
(α = 0.84).

Satisfaction With Life Scale (SWL). The SWL32 is a 
popular 5-item measure of global satisfaction with life 
validated for use in midlife and older adults. The Cronbach’s 
α in this study was 0.77.

Gratitude Questionnaire (GQ-6). The GQ-633 is a 
validated 6-item measure of gratitude. Participants rate the 
degree to which they respond to questions such as “I have 
so much in life for which to be thankful” on a 7-point scale 
ranging from 1 (strongly disagree) to 7 (strongly agree). 
Reliability for the scale was α = 0.76.

HRV. HRV, defined as the beat-to-beat variance in resting 
heart rate, is a marker for both autonomic nervous system 
functioning and heart health.34 High HRV is thought to 
indicate good parasympathetic modulation of stressors, 
and it is predictive of meaningful physical health outcomes 
such as reduced risk of cardiac events, all-cause mortality, 
and depression.35–38 HRV has been recommended for 
use as a primary outcome measure in compassion-based 
interventions.39 In this study, HRV was measured via 3-lead 
ECG at rest for a 10-minute recording using the US Food 
and Drug Administration–approved BIOPAC MP150 
measurement system containing a BioNomadix Logger and 
transceiver (BIOPAC Systems, Inc, Goleta, California). Data 
on the standard deviation of NN intervals were extracted, and 
high-frequency HRV (0.15–0.4 Hz) and low-frequency HRV 
(0.04–0.15 Hz) were derived using the Fourier transform. 
Further details on HRV data collection and data cleaning 
are found in Supplementary Appendix 1.

Procedure
At enrollment, participants were given a hardcopy of 

self-reported measures to self-complete at home and were 
instructed to bring them to the first session. An appointment 
was made to collect baseline HRV data prior to starting the 
course. HRV was recorded in a relaxed, seated posture. 
Participants were not instructed to control eye movements or 
breathing rate during the recording. Participants completed 
these measurements again at the conclusion of the fourth 
session.

Statistical Analyses
Feasibility was determined based on the 6 feasibility 

criteria recommended by Moore and colleagues.25 To assess 
feasibility, we compared quantitative data obtained from 
the study (eg, duration of time needed for recruitment, 
mean enjoyment and usefulness ratings of each session, and 
attrition rates) to the a priori–determined criteria.

The Reliable Change Index40 was used to calculate 
significant and reliable improvement, nonimprovement, 
or deterioration in depressive symptoms during the 
intervention. We also investigated clinically meaningful 
change in depressive symptoms using the CES-D clinical 
cutoff of 16 to determine if postintervention depression 
scores reduced to the subclinical range.

Table 2. Patient Characteristics (N = 8)
Characteristics Patients
Age, mean (SD), range, y 63.6 (8.28), 52–77 
Sex, n (%)

Female 4 (50)
Male 4 (50)

Primary medical diagnosis, n (%)
Cardiovascular disease 7 (87.5)

Stent (n = 2)
Coronary angiogram (n = 1)
Coronary artery bypass surgery (n = 2)
Arterial fibrillation/defibrillator (n = 1)
Tachycardia and chronic pain (n = 1)

Chronic pain (without cardiovascular 
disease) (n = 1)

1 (12.5)

Education, n (%)
Completed grade 10 1 (12.5)
Graduated from high school 1 (12.5)
Undergraduate university degree 3 (37.5)
Postgraduate university degree 3 (37.5)

Relationship status, n (%)
Married/de facto relationship 7 (87.5)
Single 1 (12.5)
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To estimate effect size of pre-post changes in secondary 
outcomes, Hedges’ g and its 95% confidence interval (CI),was 
considered for each outcome. Hedges’ g is a variation 
of Cohen d that corrects for upwards bias.41 Hedges’ g 
estimates the standardized change (in standard deviation 
units) in scores between timepoints. Following standard 
protocol, we took Hedges’ g values of 0.2, 0.5, and 0.8 to 
indicate a small, medium, and large effect, respectively.42 
Effect size analyses were conducted using SPSS (IBM 
Corporation, Armonk, New York) and XECI software 
(Dr Paul Dudgeon, Melbourne School of Psychological 
Sciences, Parkville, Victoria, Australia) packages. Reported 
P values are derived from paired-sample t tests.

Feasibility studies are typically underpowered to detect 
statistically significant changes in outcomes.25 Using Hedges’ 
g results, a power analysis was conducted to determine the 
sample size that would be needed to detect a significant 
effect with 80% statistical power in a larger follow-up trial. 
Power analyses were conducted using GPower. Test-retest 
correlation coefficients for well-being outcome variables 
can be found in Supplementary Appendix 2.

RESULTS

Demographics
Patient characteristics are presented in Table 2. This 

study included an equal number of male (n = 4) and female 
(n = 4) participants, and the majority (75%) of the sample 
was university educated.

Primary Outcome: Feasibility
Recruitment. A total of 11 participants expressed 

interest in the study, and all met study inclusion criteria. 
Eight were recruited and enrolled in this study. Reasons 
for not participating were travel commitments (n = 2) and 
declining health (n = 1). The majority (n = 6) of participants 
were recruited based on the presentations made at the 
hospital’s cardiac rehabilitation program, resulting in a 
response rate from this source of 25%. No participants 
responded to presentations made in the joint replacement 
group. The remaining 2 participants were recruited via 
referral from their allied health treatment team. No 

participants self-referred through responding to the study 
flyers.

Recruitment commenced in September 2017. Over 
a period of 6 weeks, 5 participants were recruited for the 
study, and these participants formed the first group (run 
in October–November 2017). Recruitment recommenced 
in late February 2018. Three participants were recruited 
over a period of 4 weeks, forming the second group (run 
in March–April 2018). A total of 10 weeks of recruitment 
was required to enroll 8 participants, which is only slightly 
longer than anticipated.

Adherence. The adherence rate was 84.4%, and 
participants attended a mean of 3.4 of the 4 sessions. The 
reasons that participants missed sessions included illness 
(1 session), work commitments (2 sessions), a planned 
vacation (1 session), and forgetting (1 session). In addition 
to good attendance of group sessions, participants also 
verbally reported that they regularly practiced assigned 
home activities between sessions.

Acceptability. The intervention was well received by the 
participants. They rated the sessions as highly enjoyable 
(mean rating: 6.8/7). The meditation-based practices were 
found to be calming (mean rating: 6.6/7), and participants 
felt that the sessions were relevant to their everyday lives 
(mean rating: 6.6/7). Motivation to practice home-based 
activities had a mean rating of 5.4/7.

In the open-ended question for feedback on the course, 
3 participants suggested that sessions should be longer 
to allow more time to cover the course content. One 
participant suggested including a list of practical strategies 
to improve mood in daily life, and 1 participant suggested 
more clarity about the likely time commitment required 
for between-session home-based activities. Participants 
reported enjoying the opportunities for group discussion, 
to share experiences of how they were applying topics 
discussed in the sessions to their daily lives, and to support 
health behaviors and symptom management of chronic 
illness (eg, mindful preparation of a healthy breakfast, using 
mindfulness to manage sleep disturbance associated with 
chronic pain).

Attrition. No participants dropped out of the study after 
enrolling.

Table 3. Pre-Post Change in Positive Well-Being

Outcome
Baseline  

Mean (SD)
Postintervention

Mean (SD)
Difference
Mean (SD)

Hedges’ g
(95% CI)

Required Sample Size 
to Detect an Effect 

With 80% Power
Self-compassion (SCS) 3.01 (0.56) 3.29 (0.45) 0.29 (0.54) 0.53 (–0.27 to 1.33)

P = .21
23

Positive affect (PANAS) 3.20 (0.52) 3.42 (0.48) 0.22 (0.48) 0.46 (–0.47 to 1.39)
P = .36

30

Satisfaction with life (SWL) 4.14 (0.79) 4.29 (1.03) 0.14 (1.12) 0.13 (–0.62 to 0.87)
P = .75

459

Gratitude (GQ-6) 5.73 (0.59) 6.53 (0.95) 0.80 (0.49) 1.63 (0.20 to 3.05)
P = .022

8

Depressive symptoms (CES-D) 20.83 (12.69) 10.64 (4.97) −10.19 (8.73) −1.18 (−2.16 to −0.18)
P = .02

8

Abbreviations: CES-D = Center for Epidemiologic Studies Depression Scale, GQ-6 = Gratitude Questionnaire, PANAS = Positive and 
Negative Affect Schedule, SCS = Self-Compassion Scale, SWL = Satisfaction With Life Scale.
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Safety. No adverse psychological or physical events 
occurred during the study.

Data collection. HRV data from 1 participant were 
excluded due to an insufficient number (< 50%) of regular 
heart beats. One participant failed to return baseline self-
report measures, thus self-reported data are excluded for 
this case.

Secondary Outcome: Pre-Post Change
Mental health: depressive symptoms. The intervention 

was associated with a large and significant reduction 
in symptoms of depression (Hedges’ g = –1.18; 95% CI, 
–0.18 to –2.16; P = .02; Table 3). Four of 7 participants had 
clinically significant levels of depression (CES-D score 
> 16) at baseline, and all 4 of these participants dropped to 
subclinical levels postintervention. Each of these participants 
also experienced reliable change, with Reliable Change 
Index scores all > 2. Other participants who had subclinical 
depression at baseline experienced no reliable change in 
depressive symptoms postintervention.

Mental health: positive well-being. The intervention was 
associated with a statistically significant increase in gratitude 
(Hedges’ g = 1.63; 95% CI, 0.20–3.05; P = .02; Table 3). There 
were nonsignificant trends toward moderate increases in 
self-compassion (g = 0.53) and positive affect (g = 0.46). A 
power calculation revealed that the required sample sizes 
to detect significant change in these outcomes were 23 (self-
compassion) and 30 (positive affect). The intervention did 
not appear to have a meaningful impact on the cognitive 
aspect of hedonic well-being measured by satisfaction with 
life (Hedges’ g = 0.13, P = .75).

HRV. The intervention was associated with a 
nonsignificant increase in high-frequency HRV (Hedges’ 
g = 0.29, small effect, Table 4). The sample size needed to 
detect significant change in high-frequency HRV with 80% 
power and a 2-tailed α set at 0.05 is 96. There was only a 
trivial trend to increased low-frequency HRV (Hedges’ 
g = 0.15).

DISCUSSION

This self-compassion–based group intervention was 
found to be feasible as an adjunct treatment for midlife 
and older outpatients with a chronic medical condition. 
Participants found the sessions to be enjoyable (6.8/7) and 
relevant to their daily lives. Adherence to the group was 
high (84.4%), and there were no dropouts from the study. 
Recruitment occurred within the expected time frame, and 
there were no adverse events.

A small but growing number of studies have 
demonstrated that self-compassion–based interventions 
are both acceptable and useful to younger adults.14–16 Here, 
we contribute to the literature on self-compassion–based 
interventions by demonstrating that such interventions also 
appear to be acceptable to patients in a health care setting and 
for midlife and older adults in treatment for chronic illness. 
To date, only 1 study17 has investigated a self-compassion–
based intervention in older adults, but this intervention 
was long (20 contact hours over 10 weeks), and the authors 
did not measure self-compassion. While our study was 
underpowered to detect statistically significant changes in 
self-compassion, we found that participants increased in 
self-compassion by a mean of 0.53 standard deviation units. 
This effect size is smaller than that reported by Neff and 
Germer14 in an 8-week self-compassion training program 
delivered to healthy subjects (Hedges’ g = 1.67), indicating a 
possibility that length of intervention may moderate effect 
sizes. Interestingly, however, our intervention was associated 
with larger improvements in depressive symptoms (Hedges’ 
g = 1.18), adding weight to the idea that self-compassion may 
help ameliorate distress—perhaps especially in the context 
of medical illness.

While participants found the sessions to be enjoyable 
and relevant to their daily lives, motivation to practice 
exercises between sessions was slightly lower (5.4/7), with 
participants identifying competing family, occupational, 
and health care demands as a key barrier to practice. In 
this intervention, prescribed guided meditations were 
15 minutes in length given that this duration has been 
found to induce meaningful improvements in affect and 
willingness to tolerate negative experiences.43 Signed self-
contracts are often used in traditional psychotherapies such 
as cognitive-behavioral therapy as a form of motivation to 
promote behavior change during treatment.44 A larger trial 
could integrate self-contracts, wherein participants make a 
commitment to themselves to practice the home activities 
during the course of the intervention as a means to enhance 
motivation for home practice during the intervention.

This study has a number of limitations. First, we did 
not include a control condition. Especially for patients who 
have recently experienced a health event (eg, surgery prior 
to cardiac rehabilitation), psychological symptoms may be 
related to the health event and resolve naturally with the 
course of time.45,46 Thus, a comparison group is needed in 
a future trial to control for natural changes in well-being 
with time. Second, given that one participant failed to 
return the baseline self-reported measures, scheduling face-
to-face or telephone appointments to collect self-reported 

Table 4. Pre-Post Change in Heart Rate Variability (HRV)

Outcome
Baseline  

Mean (SD)
Postintervention  

Mean (SD)
Difference 
Mean (SD)

Hedges’ g
(95% CI)

High-frequency HRV 1.90 (0.46) 2.14 (0.97) 0.24 (0.82) 0.29 (−0.47 to  1.05)
P = .47

Low-frequency HRV 2.37 (0.50) 2.55 (1.15) 0.18 (1.16) 0.15 (−0.60 to 0.90)
P = .69
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data could also improve the quality of a future trial, as 
would inclusion of a quantitative measure of homework 
completion for participants to complete each week during 
the intervention. Third, this study includes a small sample 
size of 8 participants. Effect size estimates are known to 
be unstable in small samples, and results from small pilot 
studies are not always replicated in larger controlled trials,47 
warranting the need for a larger pilot randomized controlled 
trial. Fourth, most participants were recruited from a cardiac 
rehabilitation program, thus the generalizability of the 
intervention to other clinical groups remains to be tested. 
Finally, our study participants were highly educated, with 
6 of 8 participants being university educated. Application 
of the intervention in diverse groups with lower levels of 
education and recruitment from multiple sites would be a 
helpful extension of this study.

This study demonstrates that a brief, 4-session, self-
compassion–based group intervention is acceptable to 
patients in outpatient treatment for chronic medical 
conditions. Group-based interventions can be more cost-
effective than individual psychological therapy,48 and a 
group setting has the added advantage of facilitating social 
support among patients managing chronic illness. The 
provision of this intervention in a medical health setting 
may facilitate holistic health care, supporting patients to 
maintain mental health during illness. Accordingly, this 
study indicates that self-compassion–based interventions 
appear to be acceptable to midlife and older patients in 
medical treatment for a chronic health issue. A randomized, 
controlled pilot trial would be beneficial to explore the 
efficacy of this intervention in improving indicators of 
mental health.
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Appendix 1. HRV Data Collection and Data Cleaning  

HRV Processing  

The HRV signal was recorded via 3-lead ECG to the transceiver. Data was then wirelessly 

transmitted and stored in the BioNomadix Logger. Raw ECG data was extracted as a text file 

from the Logger using BIOPA AcqKnowledge 4.4 acquisition software, and raw ECG data was 

processed using MATLAB. The sampling frequency of the extracted ECG signal was 1 kHz. 

Filtering of HRV data for artifacts 

ECG signals were down-sampled to 100 Hz. Baseline wanders and high- frequency noises were 

removed using a bandpass filter (0.4 to 100 Hz). We used Berger’s algorithm for r peak detection 

from the filtered ECG signal. We visually inspected the detected r peaks and corrected all 

wrongly detected peaks. Once peaks were identified correctly, we calculated RR intervals for 

further processing to extract HRV parameters. 

Non-Sinus beat/arrhythmia identification 

Ectopic beats were removed from RR interval series before used in modeling using the criteria 

used by Huikuri and colleagues1, though the number of ectopic beats is negligible in the 

recordings.  An RR interval is interpreted as a premature beat if it deviates from the previous 

qualified interval value by more than a given tolerance (e.g., 30%), which is a programmable 

parameter depending on the prematurity index of ectopic beats in each patient. 

Measures of HRV 

HRV can be indexed in a range of ways including time-based, frequency based and non-linear 

methods. Time and frequency domain indices are the most commonly reported measures, and 

have been recommended for use in psychiatry research2. Time-domain measures are the simplest 

index of HRV, for example the standard deviation of NN intervals (SDNN). Frequency domain 

measures are typically calculated via the Fourier Transform, where HR variance is segregated by 

frequency: High frequency (HF-HRV; 0.15 - .4 Hz), low frequency (LF-HRV; 0.04 – 0.15).  HF-

HRV corresponds to rapid variance in HR approximately within the respiratory frequency band, 

and is largely governed by parasympathetic activity via the vagus nerve. LF-HRV corresponds to 



variance roughly slower than the respiration rate, and is thought to be influenced by a range of 

factors including parasympathetic vagal activity and baroreceptor activity at the heart level3.  

1. Huikuri, H.V., et al., Prediction of fatal or near‐fatal cardiac arrhythmia events in patients 
with depressed left ventricular function after an acute myocardial infarction. European heart 
journal, 2009. 30(6): p. 689‐698. 

2. Quintana, D., G. Alvares, and J. Heathers, Guidelines for Reporting Articles on Psychiatry and 
Heart rate variability (GRAPH): recommendations to advance research communication. 
Translational psychiatry, 2016. 6(5): p. e803. 

3. Brown, L., et al., Heart rate variability alterations in late life depression: A meta‐analysis. 
Journal of affective disorders, 2018. 

 
 
 
 
 



Appendix 2. Test-Retest Correlation Coefficients 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Outcome Pearson’s r (time 1 and time 2) 

Depressive symptoms  .87, p = .01 

Positive affect .54, p = .34 

 

Satisfaction with life .25, p = .58 

Gratitude 

 

.95, p = .014  

Self-compassion 

 

.46, p = .303 

HF-HRV  

 

.53, p = .22 

LF-HRV  

 

.20, p = .67 


