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Abstract

Objectives This systematic review aimed to identify and appraise studies investigating the effi-

cacy of mindfulness-based interventions (MBIs) for improving depression, anxiety and parental

stress in families affected by childhood physical illnesses, as well as feasibility and acceptability.

Methods Embase, PsycINFO, Scopus, Medline, and PubMed were searched between February 2

and 17, 2021, and updated on August 5, 2022. Studies investigating MBIs with children and adoles-

cents (<18 years) with physical health conditions were included, and results are presented with nar-

rative synthesis. Results Eighteen studies met eligibility criteria. Studies included children

and adolescents with chronic pain, headaches, cancer, heart conditions, esophageal atresia,

inflammatory bowel disease, and polycystic ovary syndrome. Most studies reported mindfulness

was feasible and acceptable, although findings for different health conditions were mixed. Some

studies encountered difficulties with attrition, resulting in findings being underpowered.

Conclusions MBIs show promise for improving anxiety and depression in children with physical

health conditions, but there is limited support for reducing stress in the family unit. A potential

direction for future research might be the inclusion of parents. However, because of the heteroge-

neity of studies included in this review, findings must be cautiously interpreted.

Key words: adolescents; chronic illness; psychosocial intervention; systematic review.

Introduction

Physical health conditions require ongoing manage-
ment with medication and other therapies, over a
period of years or decades, and often cannot be cured
(National Health Service, 2021). This applies to a
range of health conditions including non-
communicable diseases (e.g., cancer and cardiovascu-
lar disease), communicable diseases (e.g., human
immunodeficiency virus [HIV] and acquired

immunodeficiency syndrome [AIDS]), or impairments
in structure (e.g., joint conditions). Many physical
health conditions are long-term, such as diabetes, car-
diovascular conditions, chronic respiratory conditions
(e.g., asthma), neurological conditions (e.g., multiple
sclerosis), chronic pain (e.g., arthritis), and inflamma-
tory bowel disease (IBD) (National Health Service,
2021). During childhood, non-communicable diseases
are globally responsible for over half of disability-
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affected life years (United Nations International
Children’s Emergency Fund (UNICEF), 2019). Some
of the most common physical health conditions affect-
ing children include skin diseases (e.g., atopic dermati-
tis), migraine, and congenital abnormalities (United
Nations International Children’s Emergency Fund
(UNICEF), 2019). In the United Kingdom, asthma is
the most prevalent childhood illness in 1.1 million
children, epilepsy is diagnosed in 112,000 children,
diabetes affects 36,000 children, and 1 in 5 children
develop eczema (Great Ormond Street Hospital for
Children: NHS Foundation Trust, 2020; Royal
College of Paediatrics and Child Health, 2020).

Physical health conditions are classified by the
World Health Organization (WHO) International
Classification of Functioning, Disability and Health
(ICF) as a dynamic interaction between a person’s
health condition, environment, and personal factors
(WHO, 2001), suggesting that physical health condi-
tions could have an impact across several domains of
life (McDougall et al., 2008). Indeed, children diag-
nosed with physical illnesses during childhood have
been found to have a disproportionate level of mental
health conditions by the age of 10 (Brady et al., 2020).
Children with physical illnesses may experience
adverse educational outcomes from poor school
attendance (Emerson et al., 2016), attending medical
appointments and undergoing treatment, or from
deliberate avoidance (Sentenac et al., 2013). Although
the psychological burden may depend on age (Ablett
& Thompson, 2016), feeling ‘different’ could alter
identity during an important time for development.
Childhood illnesses also have the potential to dramati-
cally affect family functioning, with parents experienc-
ing stress (Cohn et al., 2020) as a result of adapting
daily life and assuming the dual role of parent/care-
giver without formal training (Ong et al., 2021).
Currently, there is a need for more psychological sup-
port for children living with physical health condi-
tions, and their families. Over recent years,
mindfulness has been investigated as an approach to
develop positive ways of healthily managing emotion
and regulating affect (Zoogman et al., 2015).

Examples of mindfulness-based interventions
(MBIs) include mindfulness-based stress reduction
(MBSR) which aims to reduce behaviors associated
with stress, and mindfulness-based cognitive therapy
(MBCT) incorporating mindfulness exercises with
cognitive behavioral therapy (CBT) techniques.
Mindfulness-based interventions are based on the cen-
tral concept described by Jon Kabat-Zinn (1994, p. 4)
as developing a sense of “awareness that arises
through paying attention on purpose, in the present
moment, non-judgementally”. Mindfulness-based
interventions have shown promise with parents of
children with mental health conditions, including

obsessive compulsive disorder (Belschner et al., 2020),
attention deficit hyperactivity disorder (Behbahani
et al., 2018), and autism (Dykens et al., 2014).
Similarly, MBIs involving the child and their parents
have been investigated with children with mental
health conditions and developmental disorders (Bögels
et al., 2008; Ridderinkhof et al., 2018).

Mindfulness has been investigated for children with
obesity (Cotter et al., 2020; Emmanouil et al., 2018)
and their families (Jastreboff et al., 2018) and has
shown promising health outcomes for weight and
blood pressure. Thus, mindfulness could improve
quality of life by increasing effective management of
symptoms and promote healthy regulation in other
areas of life (e.g., lifestyle) that have a secondary
impact on illness. For families, mindfulness could
decrease stress in parents of children with chronic pain
(Anclair et al., 2018; Seidman et al., 2019), reduce
depression in parents of children with cancer
(Mehranfar et al., 2012), and improve quality of life
in parents of children with cerebral palsy (Mak et al.,
2019). Similarly, mindful parenting has been found to
increase parental responsiveness to children with cere-
bral palsy (Dieleman et al., 2021) and improve stress
in caregivers of children with psoriasis and eczema
(Heapy et al., 2022) perhaps from shifting focus from
future worries, to accepting problems as they arise.
Acceptance could therefore mediate parental distress
(L�opez et al., 2021), as experiential avoidance and
cognitive defusion predicts negative outcomes in
parents of children with chronic health conditions
(e.g., burnout, stress, anxiety, depression) (Sairanen
et al., 2018). Indeed, mindfulness concepts promoting
present moment awareness and psychological flexibil-
ity could equip families to cope adaptively with child-
hood illness (Cousineau et al., 2019). There could be
relevance in implementing MBIs with families affected
by physical health conditions, as an alternative to
more traditional CBT approaches. Specifically, prac-
ticing mindfulness could promote acceptance and
healthy coping with the permanency of body symp-
toms or intense emotions related to long-term illness,
instead of endeavoring to change maladaptive patterns
of thinking.

Importantly, the use of MBIs with children and
their parents is underexplored, and there is a need for
research to examine the impact of physical illness on
families in more depth. There have been calls for
research to adopt a dyadic focus with wider investiga-
tions into the family unit to focus on the impact of
being an informal caregiver (Moons et al., 2020).
Although there have been studies investigating mind-
fulness with caregivers of children diagnosed with
physical health conditions (Ruskin et al., 2021), study
samples are often treated as separate groups, instead
of acknowledging the shared burden. Therefore, there
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are several gaps in the literature which the current sys-
tematic review aims to address. This review will exam-
ine the involvement of parents/relevance of the
inclusion of families in MBIs, which has not been pre-
viously investigated (Abujaradeh et al., 2018; Ahola
Kohut et al., 2017). Previous systematic reviews by
Abujaradeh et al. (2018) and Ahola Kohut et al.
(2017) investigated MBIs in clinical samples of chil-
dren and adolescents, whereas the current review will
examine all samples (clinical and non-clinical).
Previous reviews have examined samples of children
(from 12 years of age) with chronic illnesses including
mental health conditions (Abujaradeh et al., 2018),
while the present review has a focus on MBIs for phys-
ical health conditions only, in samples <18 years.
Since previous investigations (Ahola Kohut et al.,
2017), the use of online delivery for psychological
interventions has advanced, which could have implica-
tions for feasibility and acceptability of mindfulness.

Therefore, the objectives of this systematic review
are twofold: (1) to employ a narrative synthesis to
address a gap in knowledge in an understudied area
and investigate the feasibility, acceptability and effi-
cacy of MBIs for improving depression, anxiety and
parental stress in families affected by childhood ill-
ness, and (2) to synthesize the most recent literature,
since previous systematic reviews have been published
(Abujaradeh et al., 2018; Ahola Kohut et al., 2017).
This review will appraise existing evidence for MBIs
with focus on psychological outcomes in children, and
parental stress in their caregivers, to determine how
well including parents in MBIs has been received, or if
it might be practical to involve the family unit. Indeed,
Ahola Kohut et al. (2017) suggests there is a need for
further studies to focus on measures of emotional dis-
tress (e.g., anxiety and depression). This is an impor-
tant area to investigate, as a synthesis of findings
related to the potential role of mindfulness for pro-
moting the psychological wellbeing of children, ado-
lescents and families affected by childhood illnesses,
could have value for the development of dyadic
interventions.

Method

Eligibility Criteria
Studies were eligible for inclusion if they: (1) included
a sample of children and adolescents with a physical
health condition (e.g., diabetes, heart conditions, or
cancer); (2) included an entire sample (<18 years old)
of children or adolescents as the target population,
and their parents or caregivers (e.g., involved in the
MBI, provided support/assessment outcomes, or
received MBI in parallel); (3) included an intervention
based on a structured mindfulness program (e.g.,
MBSR or MBCT), and had been peer-reviewed and

reported in English. Studies were excluded if they
investigated single components of mindfulness (e.g.,
meditation, mindful eating, yoga, transcendental med-
itation) and trait/dispositional mindfulness in the
absence of intervention. Qualitative studies, case stud-
ies and single cases were excluded unless they included
an experimental design enabling assessment of effi-
cacy. Children ‘at risk’ (not clinically diagnosed) of
physical disease were excluded. Additionally, develop-
mental and mental health conditions, and obesity
were not included (Cotter et al., 2020; Emmanouil
et al., 2018), and have similarly been excluded from
previous systematic reviews as there exists a substan-
tial literature base elsewhere (Abujaradeh et al.,
2018). Dissertations and grey literature, protocols,
conference abstracts, review, theory, and commentary
papers were excluded.

Information Sources and Search Strategy
The searching and screening process was led by O.H
between February 2 and 17, 2021, O.H searched five
databases including Embase, PsycINFO, Scopus,
Medline, and PubMed. On February 17, 2021 O.H
also carried out a snowball search to identify addi-
tional eligible articles, with Google Scholar and a cita-
tion search by hand by O.H on relevant papers
(references cited in articles included in this review, and
references cited in systematic reviews on similar
topics). Finally, the search was updated by O.H on
August 5, 2022, using the same search method, but
the results were filtered from 2021 onwards. Full
details of each digital search strategy can be found in
the Supplementary Files.

Selection Process
The search results from each database were exported
into Microsoft Excel and duplicates were removed.
O.H first screened studies for eligibility by title, fol-
lowed by abstract. All studies conducting a MBI with
the target population were subjected to full-text scru-
tiny by O.H, and studies not meeting eligibility criteria
were excluded with reasons noted. The screened stud-
ies were independently corroborated by K.H.S and
A.R.T to ensure there was agreement between
researchers on included articles, and reasons for exclu-
sion were discussed.

Data Collection Process and Data Items
The data collection process followed the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA 2020) statement (Page et al.,
2021) (final checklist is available as Supplementary
File 1), and focused on extracting information for tab-
ulation on several outcome domains of interest includ-
ing presenting a summary of psychological measures
of quality of life, depression, anxiety, or parental
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stress, and feasibility and acceptability of mindfulness
across the timeframe of intervention. Data were
extracted from each report by O.H, including infor-
mation on authors, geographical location, study sam-
ple (e.g., age, gender, race/ethnicity), involvement of
parents, health condition and recruitment, study
design, type of MBI/delivery, dropouts, control
groups, outcome measures/frequency, and effect sizes/
95% confidence intervals (where reported).
Information on the structure of MBI was also
extracted, including session content, facilitator, home-
work requirements, and fidelity checks
(Supplementary Files). Feasibility was operationalized
as being investigated by reporting information on
recruitment and retention (Eldridge et al., 2016) and
acceptability was determined from the perspective of
the participant (e.g., from intervention feedback).

Certainty of Evidence Assessment
The certainty of evidence of each of the included
articles was assessed with either the Strengthening the
Reporting of Observational Studies in Epidemiology
(STROBE) checklist for cohort, case–control, and
cross-sectional studies (combined) (Von Elm et al.,
2007), the Consolidated Standards of Reporting Trials
(CONSORT) checklist for parallel group randomized
trials (Schulz et al., 2010), or the CONSORT exten-
sion for randomized pilot and feasibility trials
(Eldridge et al., 2016). These checklists were used to
determine the quality of studies included in this
review, and to assess study designs.

Study Risk of Bias Assessment
Based on the PRISMA (2020; Page et al., 2021) guide-
line, risk of bias assessments was examined for each
individual study included in this review by O.H. To
maintain rigor and corroborate risk of bias assess-
ments, discrepancy checks were carried out independ-
ently by A.R.T, and differences in scores were
resolved with discussion. The Cochrane Risk of Bias—
second edition (RoB 2) was used to assess risk of bias
for randomized studies (Higgins et al., 2011; Sterne
et al., 2019), whereas the Risk of Bias in
Nonrandomized Studies-of Interventions (ROBINS-I)
Assessment Tool was used to assess risk of bias for all
nonrandomized studies included in this review (Sterne
et al., 2016).

Results

Study Selection
A flowchart in accordance with the PRISMA (2020)
statement (Page et al., 2021) was developed to docu-
ment the study selection process (Figure 1).

Study Characteristics
Eighteen studies were included in the review (Table I).
Studies were conducted between 2013 and 2022 in the
United States (k¼8), Canada (k¼8), France (k¼1),
and Iran (k¼ 1). Sample sizes ranged from 6 to 62
(mean¼22.94, SD¼15.37). The ages of children
included in MBI groups ranged from 8 to 18 years
(mean¼14.69, SD¼1.59). Recruitment was almost
exclusively carried out via university-affiliated hospi-
tals, and disease specific-clinics and centers (k¼ 17),
in some cases, combined with social media (Lovas
et al., 2017; Young et al., 2022), and k¼1 study
recruited pupils enrolled at a specialized school for
children with chronic pain conditions (Lagor et al.,
2013). Demographic information was collected, such
as race and ethnicity (k¼ 8 studies), and study samples
included participants who were White (n¼114),
Asian (n¼20), African American and Black (n¼ 17),
multiracial (n¼2), Hispanic Latino/Latina (n¼4),
American Indian or Alaskan Native (n¼ 2), and
‘unknown’ or ‘other’ (n¼ 17). However, k¼ 10 stud-
ies did not report on race or ethnicity. All studies pro-
vided some information on gender of participants.
Studies included children living with conditions such
as: mixed chronic pain and chronic conditions
(n¼ 133, k¼9), cancer (n¼54, k¼ 2), heart condi-
tions (n¼ 56, k¼ 2), headaches (n¼20, k¼ 1), esoph-
ageal atresia (n¼19, k¼1), IBD (n¼80, k¼ 2), and
polycystic ovary syndrome (n¼51, k¼ 1).

Certainty of Evidence in Individual Studies
All studies (n¼18) met the majority of criteria on the
STROBE checklist for cohort, case–control, and cross-
sectional studies (combined) (n¼ 11), CONSORT for
parallel group randomized trials (n¼ 2), and the
CONSORT extension for randomized pilot and feasi-
bility trials (n¼5).

Risk of Bias in Individual Studies
Of the included studies, k¼ 7 randomized participants
to either an MBI or control group, and k¼11 were
nonrandomized designs. The RoB 2 (Higgins et al.,
2011; Sterne et al., 2019) assessed randomized studies
across five specific domains: (1) randomization proc-
ess; (2) deviations from intended interventions; (3)
missing outcome data; (4) measurement of the out-
come, and (5) selection of the reported result (Higgins
et al., 2011; Sterne et al., 2019). The ROBINS-I
(Sterne et al., 2016) assessed nonrandomized studies
across seven specific domains: (1) bias due to con-
founding; (2) bias due to selection of participants; (3)
bias in classification of interventions; (4) bias due to
deviations from intended interventions; (5) bias due to
missing data; (6) bias in measurement of outcomes,
and (7) bias in selection of the reported result.
Graphical depictions were created by uploading the
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RoB 2 and ROBINS-I assessment form results gener-
ated with Microsoft excel into Robvis software to vis-
ually display the risk of bias assessment (McGuinness
& Higgins, 2020). The RoB 2 results are presented in
Figure 2A and B, and the ROBINS-I results are pre-
sented in Figure 3A and B. The RoB 2 provided overall
judgments for k¼6 randomized studies as ‘high risk’
of bias, and k¼ 1 as ‘some concerns’. The ROBINS-I
overall judgments suggested k¼8 studies were at
‘moderate’ risk of bias, k¼2 were at ‘high’ risk and
k¼1 was ‘low’ risk. The ROBINS-I (Sterne et al.,
2016) provided overall judgments for k¼11 studies,
as k¼ 3 ‘serious’ risk, and k¼ 8 ‘moderate’ risk.

Mindfulness-Based Interventions
Supplementary Table 2 (Supplementary File) presents
a summary of the content of MBIs. Nearly all studies
involved face-to-face group delivery (k¼ 16). Two
were digitalized or involved online components,
including mindfulness-based virtual reality (MBVR;
k¼1) and a dedicated website (k¼ 1). The majority of
MBIs delivered to children and adolescents were
modified (k¼ 13) for developmental age (e.g., MBCT-
C, MARS-A) and physical health condition (e.g.,
PCOS Kind Mind), or MBSR (k¼ 4), and MBVR (k ¼
1). Although several studies described following stand-
ardized MBSR and MBCT protocols when adapting/
designing interventions, the inclusion of fidelity checks
was limited (k¼ 5) (Supplementary Table 2). The
duration of MBI interventions ranged from a brief,
one-time session (k¼1, Wren et al., 2021), to longer
interventions lasting 4 weeks (k¼ 1), 5 weeks (k¼1),

6 weeks/42 days (k¼6), and 8 weeks (k¼9). The
lengths of MBI sessions ranged from 4 min to 2 hr in
length (mean¼79.16 min, SD¼ 34.46). In terms of
numbers of sessions, they ranged from a singular one-
off session to 42 days of daily practices. One study
included a mindful retreat, lasting 4 hr (Ali et al.,
2017).

Parent Caregiver Involvement in MBIs
Across the 18 studies, the involvement of parents var-
ied in extent (k¼10). Level of involvement ranged
from parents completing parent-proxy measures
(Abedini et al., 2021; Ali et al., 2017; Andreotti et al.,
2017; Hesse et al., 2015; Waelde et al., 2017), and
two studies (Ruskin et al., 2015, 2017) incorporated a
parenting component recognizing caregivers reinforce
children’s coping. Three studies offered parents a con-
current group for familiarity and explanations of
homework (Ahola Kohut et al., 2019; Ali et al., 2017;
Jastrowski Mano et al., 2013). Only one study by
Andreotti et al. (2017) involved complete parental
participation in the MBI alongside their child.

Child Anxiety and Depression
Ten studies reported significant improvements in
measures of anxiety, and six reported significant
improvements in depression following participation
in MBIs. All studies reported effect sizes, but
Andreotti et al. (2017) did not specify which effect
size calculation was used, and only one study
(Young et al., 2022) reported individual 95% CIs.
For children with chronic conditions participating in

Records identified from*: 
Scopus (n = 4,111) 
PsyINFO (n = 921) 
Medline (n = 814) 
Embase (n = 1636 
PubMed (n = 800) 
Total (n = 8,282) 

Records removed before 
screening: 

Duplicate records removed  
(n = 98) 

Records screened 
(n = 8,184) 

Records excluded** 
(n = 8,025) 

Reports sought for retrieval 
(n = 159) 

Reports not retrieved 
(n = 2) 

Reports assessed for eligibility 
(n = 157) 

Reports excluded: 
Study intervention/design  
(n = 51) 
Protocols/conference 
abstracts (n = 29) 
Sample age (n = 41) 
Dissertations/grey literature 
(n = 8) 
Reviews/book 
chapters/commentaries  
(n = 19) 

Records identified from: 
Google Scholar (n = 8) 
Citation searching (n = 3) 

Reports assessed for eligibility 
(n = 11) 

Reports excluded: 
Study design (n = 2) 

Studies included in review 
(n = 18) 
Reports of included studies 
(n= 18) 

Identification of studies via databases and registers Identification of studies via other methods 
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Figure 1. PRISMA (2020) flow diagram (Page et al., 2021) illustrating selection of studies.
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Table I. Summary of n¼18 Studies Included in Review

Authors/
location

Sample Parents involved? Health condi-
tion/recruitment

Study design MBI/delivery Dropouts/attrition Control
group

Outcome measures Frequency of measures Effect sizes and confidence inter-
vals (95% CI; where reported)

Abedini et al.
(2021): Iran

n¼40,
Mean age¼ 12.18

(MBCT-C)
Mean age¼ 12.06

(TAU)
Race NR.
8 male, 9 female

(MBCT-C),
8 male, 8 female

(TAU)

Completed parent-
proxy measures

Cancer: pedia-
tric cancer
hospital

Randomized
clinical trial

MBCT-C (modified)
4 weeks: 20 sessions

(45 min) 5 times
per week.

Face-to-face, group

n¼1 dropouts TAU Psychiatric disorders: K-
SADS-PL/parent–child
clinical interview.

Problem behaviors/emo-
tional states: CBCL/YSR

Pre-intervention/base-
line, post-interven-
tion, 2-month
follow-up

CBCL internalizing problems
Baseline: Cohen’s d¼0.51,
Post-intervention: Cohen’s

d¼3.49,
Follow-up: Cohen’s d¼3.39,
CBCL attention problems
Baseline: Cohen’s d¼0.29,
Post-intervention: Cohen’s

d¼2.25,
Follow-up: Cohen’s d¼2.45,
YSR internalizing problems
Baseline: Cohen’s d¼0.14,
Post-intervention: Cohen’s

d¼3.98,
Follow-up: Cohen’s d¼3.69,
YSR attention problems baseline:

Cohen’s d¼0.20,
Post-intervention: Cohen’s

d¼2.29,
Follow-up: Cohen’s d¼2.52

Ahola Kohut
et al. (2019):
Canada

n¼18,
Mean age¼ 14.59
Race NR,
55.6% male

One time 2-hr
workshop

Inflammatory
bowel dis-
ease: tertiary
paediatric
hospital

Prospective,
mixed-meth-
ods,
uncontrolled

MBI-A (modi-
fied).8 weeks,
120 min sessions.

Face-to-face, group

n¼2 attended one
session/withdrew

None Disease activity: IMPACT-
III. Anxiety: MASC

Depression: CDISC
Self-efficacy: SEQ
Mindfulness: CAMM

Psychological inflexibility
in pain: PIPS

Peer relationships:
PROMIS,

Focus groups
Qualitative evaluation

Baseline, post-interven-
tion, 3 month fol-
low-up

NR

Ali et al. (2017):
United States

n¼15,
Mean age¼ 14.80
13 White,
2 unknown,
13 non-Hispanic

Latino, 2
Hispanic Latino.

4 male, 11 female

n¼ 15 completed
parent-proxy meas-
ures, attended con-
current group

Chronic pain:
university/
community
clinician
referral

Pilot feasibility MBSR.
8 weeks: 90 min ses-

sions, and 4 hr
retreat.

Face-to-face, group

n¼2 dropouts,
83% completion

None Functional disability: FDI
QoL: PedsQL-4
Mindfulness: CAMM
Stress: PSS
Anxiety: MASC2
Symptoms: FIQR/SIQR
Parent/child interviews

Baseline, post-interven-
tion, 12-week fol-
low-up

NR

Andreotti et al.
(2017):
France

n¼19,
Mean age¼ 10.00

(MBCT)
Mean age¼ 10.70

(WLC)
Race NR.
50% female (WLC),
50 % female

(MBCT)

Children accompanied
by parent, n¼18
completed parent-
proxy measures

Esophageal
atresia:

clinical database

Randomized,
two-group

MBCT (modified).
42-days of daily

practices from 4
to 12 min, formal
practice every
6 days.

Website

n¼9 lost to follow-
up (MBI)

Wait list Mindfulness: CAMM/
MAAS-A

Affect: STAI-C
Depression: CDI
Emotion regulation:

CERQ-k
Qualitative evaluation

Pre-intervention, fol-
low-up phone call
every 1–2 weeks,
post-intervention

Mindfulness: 0.54, Positive affect:
0.45 Negative affect: 0.58,
STAI-State: 0.60 STAI-Trait:
0.73, Depression: 0.76,
Acceptance: 0.40, Rumination:
0.64, Positive refocusing: 0.40,

Positive reappraisal: 0.39,
Parent positive affect: 0.82,
Parent negative affect: 0.72,
Parent STAI-State: 0.87, Parent

STAI-Trait: 0.80

(continued)
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Table I. (continued)

Authors/
location

Sample Parents involved? Health condi-
tion/recruitment

Study design MBI/delivery Dropouts/attrition Control
group

Outcome measures Frequency of measures Effect sizes and confidence inter-
vals (95% CI; where reported)

Chadi et al.
(2016):
Canada

n¼19,
Mean age¼16.10

(experimental)
Mean age¼15.60

(control)
16 White, 2

Hispanic, 1 Black.
10 female (experi-

mental) 9 female
(control)

No Chronic pain:
university-affili-

ated hospital

Pilot random-
ized trial

MBSR/MBCT
(modified).

8 weeks: 90 min
sessions

Face-to-face, group

n¼ 4 dropouts,
17% attrition
rate

Wait list QoL: PedsQL 4.0
Depression/

Anxiety: BDI-Y-II Pain:
Visual Analogue Pain
Scale VAS Psychological
distress: IDPESQ-14

Stress: salivary cortisol
Post Intervention

Questionnaires

Baseline, and weeks 1,
8, 11,18

QoL: g2¼ 0.01, depression:
g2¼0.13, anxiety: g2¼0.05,
pain perception: g2¼0.01, psy-
chological distress: g2¼0.09,
salivary cortisol level: g2¼0.77

Chadi et al.
(2019):
Canada

n¼14,
Mean age¼15.30
6 White, 2 Asian, 1

African American
(MARS-A), 7
White, 1 Asian, 1
African American
(eHealth).

2 male, 7 female
(MARS-A), 2
male, 7 female
(eHealth)

No Chronic illness:
tertiary
pediatric
hospital

Mixed method,
randomized
controlled
trial

MARS-A.
8 weeks: 90 min

sessions.
Face-to-face, group

or online

n¼ 4 dropouts
after
randomization

eHealth
platform

Mindfulness: MAAS-A
Mood/anxiety: DASS-21
Self-esteem: RSE
Illness perception: PI
Salivary cortisol: non-inva-

sive sampling
Semi structured interview

Baseline, pre-and
post-intervention,
2-month follow-up

eHealth
Mindfulness: Cohen’s d¼0.260,
Mood/anxiety: Cohen’s d¼0.592,
Self-esteem: Cohen’s d¼ 0.278,
Illness perception: Cohen’s

d¼0.722,
In-person
Mindfulness: Cohen’s d¼0.195,
Mood/anxiety: Cohen’s d¼0.398,
Self-esteem: Cohen’s d¼ 0.303,
Illness perception: Cohen’s

d¼0.157
Freedenberg

et al. (2015):
United States

n¼10,
Mean age¼15.00
Race NR
6 male

No Heart diseases:
cardiology
clinic

Pilot, descrip-
tive, prospec-
tive, one-
group

MBSR.
6 weeks, 90-

120 min sessions.
Face-to-face, group

0% dropouts,
100%
completion

None Anxiety/depression: HADS.
Stress and coping strat-

egies: RSQ
Interview/qualitative

evaluation

Baseline, post-
intervention

Anxiety: g2¼0.59, primary
engagement control coping:
g2¼0.07, secondary engage-
ment control coping: g2¼0.01

Freedenberg
et al. (2017):
United States

n¼46,
Mean age¼15.10

(MBSR)
Mean age¼14.50

(video)
Race NR
8 male, 18 female

(MBSR),
9 male, 11 female

(video)

No Cardiac disease:
cardiology
clinic

Randomized,
two-group
prospective

MBSR.
6 weeks, 90-

120 min sessions.
Face-to-face, group

2% dropouts Video online
support
group

Emotional distress:
Anxiety/depression:
HADS

Coping strategies: RSQ
Qualitative interviews

Pre-intervention, post-
intervention

NR

Hesse et al.
(2015):
United States

n¼20,
Mean age¼14.15
94% White
100% Female

Completed parent-
proxy measures

Headache: aca-
demic neurol-
ogy clinic

Pilot non-
randomized
clinical trial

Mindful Schools
Curriculum
(modified).

8 weeks, 120 min
sessions.

Face-to-face, group

25% dropouts None Headache disability:
PedMIDAS Anxiety:
MASC Depression: CES-
S-DC QoL: PedsQL
Chronic pain acceptance:
CPAQ-A

Child/Parent qualitative
evaluations

Pre-intervention, post-
intervention

NR

Jastrowski
Mano et al.
(2013):
United States

n¼6,
Mean age¼15.00

(MBSR)

One time concurrent
session, completed
parent-proxy
measures

Chronic pain:
pediatric pain
clinic

Randomized,
controlled
pilot

MBSR.
6 weeks, 90 min

sessions.
Face-to-face, group

62% attendance,
18%
dropouts

Psycho-education QoL: PedsQL 4.0
Pain: PFSD
Pain Catastrophizing: PCS-

C
Anxiety: STAI-C

Pre-intervention, post-
intervention, 4 week
follow-up, 12 week
follow-up

NR

(continued)
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Table I. (continued)

Authors/
location

Sample Parents involved? Health condi-
tion/recruitment

Study design MBI/delivery Dropouts/attrition Control
group

Outcome measures Frequency of measures Effect sizes and confidence inter-
vals (95% CI; where reported)

Mean age¼ 12.50
(psycho-
education)

2 White, 1 African
American, 1
unknown
(MBSR),

1 Latina, 1
Multiracial

Mindfulness: MSES
Qualitative analysis

Lagor et al.
(2013):
Canada

n¼15,
Mean age¼ 13.00
11 Black/
African American, 2

White, 1
Multiracial,

1 Hispanic/
Latino.
6 male, 9 female

No Chronic ill-
nesses: speci-
alized school
for children
with chronic
illnesses

Feasibility, pre-
post-test,
uncontrolled

MBI (modified).
6 weeks, 50 min

sessions.
Face-to-face, group

0% dropouts None Mindfulness: CAMM.
Health related QoL:

PedsQL.
Depression symptoms:

BYI-II
Semi structured interview

Pre-intervention, post-
intervention

NR

Lovas et al.
(2017):
Canada

n¼7,
Mean age¼ 15.30
Race NR,
1 male, 6 female

No Chronic pain:
pediatric clin-
ics/social
media

Single-arm, non-
randomized
pilot

MARS-A. 8 weeks,
90 min sessions.

Face-to-face, group

0% dropouts None Pain: retrospective diary
somatic symptoms: CSI
functional disability: FD
depression/. anxiety:
RCADS

Pre-intervention, post-
intervention,
3 month follow-up

Pain intensity
Pre-post: Cohen’s d¼ 0.666,
Pre-3 month: Cohen’s d¼0.672,
Post-3 month: Cohen’s d¼ 0.039,
Pain duration
Pre-post: Cohen’s d¼ 0.014,
Pre-3 month: Cohen’s d¼0.180,
Post-3 month: Cohen’s d¼ 0.163

Somatic symptoms
Pre-post: Cohen’s d¼ 0.25,
Pre-3 month: Cohen’s d¼1.255,
Post-3 month: Cohen’s d¼ 0.907,
Functional disability
Pre-post: Cohen’s d¼ 0.309,
Pre-3 month: Cohen’s d¼1.077,
Post-3 month: Cohen’s d¼ 0.774,

Depression/anxiety
Pre-post: Cohen’s d¼ 0.111,
Pre-3 month: Cohen’s d¼0.453,
Post-3 month: Cohen’s d¼ 0.514

Malboeuf-
Hurtubise
et al. (2016):
Canada

n¼14,
Mean age¼ 15.60

(experimental)
Mean age¼ 15.30

(control)
Race NR
37.5% male, 62.5%

female (experi-
mental) 14.3%
male, 85.7%
female (control)

No Cancer: univer-
sity-affiliated
hospital

Prospective
quasi-experi-
mental pre-
test–post-test,
two groups

MBI (modified) SR.
8 weeks, 90 min

sessions.
Face-to-face, group

n¼ 8 withdrew,
mean absences/

participant¼ 2.1.

No treatment Depression/
anxiety: BDI/BAI QoL:

PedsQL Sleep: PSQI
Mindfulness: CAMM

Affect: PANAS
Qualitative feedback

Pre-intervention, post-
intervention,
6 month follow-up

Depression: g2¼0.13, Anxiety:
g2¼0.02,

QoL: g2¼ 0.00,
Sleep: g2¼0.12, Mindfulness:

g2¼0.00, Positive affect:
g2¼0.07,

Negative affect: g2¼ 0.00.

(continued)
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Table I. (continued)

Authors/
location

Sample Parents involved? Health condi-
tion/recruitment

Study design MBI/delivery Dropouts/attrition Control
group

Outcome measures Frequency of measures Effect sizes and confidence inter-
vals (95% CI; where reported)

Ruskin et al.
(2015):
Canada

n¼16, mean
age¼ 15.75 Race
NR, 100%
Female

Parenting component Chronic pain:
university-
affiliated
hospital

Feasibility, one-
group, pre-
test/post-test

MBSR-A. 8 weeks,
120 min sessions.

Face-to-face, group

19% dropouts None Pain: pain characteristics
questionnaire
Mindfulness: CAMM/
MAAS Psychological
inflexibility: AFQ-Y
Acceptance of pain:
CPAQ Psychological
inflexibility in pain: PIPS
Qualitative evaluation

Baseline, post-
intervention

NR

Ruskin et al.
(2017):
Canada

n¼21,
Mean age¼15.52
Race NR.
1 male, 20 female

Parenting component Chronic pain:
Pediatric ter-
tiary care
clinic

Prospective pre-
post

MBI-A (modified).
8 weeks, 120 min
sessions.

Face-to-face, group

0% dropouts None Pain characteristics: PCQ
Pain Catastrophizing: PCS
Pain acceptance: CPAQ-R
Anxiety: MASC
Depression: CDS
Post-session questionnaires
Satisfaction questionnaire
Focus group
Functional disability: FDI
Mindfulness: CAMM

Baseline, post-interven-
tion, 3 month fol-
low-up

Functional disability: Cohen’s
d¼�0.31,

Anxiety: Cohen’s d¼�0.16,
Depression: Cohen’s d¼�0.01,
Pain Catastrophizing: Cohen’s

d¼�0.01, Mindfulness:
Cohen’s d¼�0.12,

Activity engagement: Cohen’s
d¼0.47,

Pain willingness: Cohen’s
d¼0.54,

Total pain acceptance: Cohen’s
d¼0.55,

Social support: Cohen’s d¼0.20,
Current pain: Cohen’s d¼�0.18.

Waelde et al.
(2017):
United States

n¼20,
Mean age¼15.10
Race NR
10% male

Completed parent-
proxy measures

Chronic pain:
tertiary pain
clinic

Pilot non-
randomized
clinical trial

MBI (modified).
6 weeks, 60 min
sessions.

Face-to-face, group

n¼4 attrition, n¼2
lost to follow-up

None Pain intensity: NRS
Depression: CDI
Functional Disability:
FDI Pain functioning:
Teen SPPFI/

Parent SPPFI
Qualitative evaluation

Baseline, post-
intervention

Usual pain: Cohen’s d¼ 0, Most
severe pain: Cohen’s d¼ 0,

Depression: Cohen’s d¼0,
Functional disability: Cohen’s
d¼0.20,

Pain functioning: Cohen’s
d¼0.30,

Parent/child’s pain causing worry:
Cohen’s d¼0.75

Wren et al.,
(2021):
United States

n¼62,
Mean age¼15.60
58% White, 17.7%

Asian/South
Asian, 1.6%
African
American, 22.6%
other, 92% non-
Hispanic.

58% male

No Inflammatory
bowel dis-
ease: child-
ren’s IBD
center

Pilot feasibility
and accept-
ability study

Mindfulness-based
Virtual Reality
(MBVR) one-off
session, 6 min.

Attrition 80%, com-
pletion rate 75%
(60% participa-
tion rate)

None Anxiety: VAS
Pain: VAS
Satisfaction survey
Semi-structured interview

Baseline, post-
intervention

NR

(continued)
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Table I. (continued)

Authors/
location

Sample Parents involved? Health condi-
tion/recruitment

Study design MBI/delivery Dropouts/attrition Control
group

Outcome measures Frequency of measures Effect sizes and confidence inter-
vals (95% CI; where reported)

Young et al.
(2022):
United States

n¼51,
Mean age¼ 18.50

(MBI)
Mean age¼ 17.40

(control)
7 Non-Hispanic

White, 3 Asian, 1
American Indian
or Alaskan Native
(MBI). 6 Non-
Hispanic White, 1
Black or African
American, 3
Asian, 1
American Indian
or Alaskan Native
(control).

100% Female.

No Polycystic ovary
syndrome:
adolescent
medicine
clinic/social
media

Pilot random-
ized con-
trolled trial

‘PCOS Kind Mind.’
5 weeks, 60-75 min

sessions.
Face-to-face, group

(later moved
online via Zoom)

n¼ 15 dropouts Wait list Self-esteem: RSE
Psychological distress:

DASS-21
Mindfulness: CAMM
Nutrition Self-Efficacy:

DIET-SE
Physical activity self-effi-

cacy strategies: PACE
subscales

Exit interviews

Baseline, post-
intervention

Self-esteem: Cohen’s d¼ 0.31,
95% CI [�0.67 to 4.88]

Depression: Cohen’s d¼0.61,
95% CI [�3.86 to 8.25]

Stress: Cohen’s d¼0.11, 95% CI
[�5.32 to 7.71]

Anxiety: Cohen’s d¼ 0.04, 95%
CI [�6.20 to 7.50]

Mindfulness: Cohen’s d¼ 0.61,
95% CI [�1.73 to 6.43]

Nutrition self-efficacy: Cohen’s
d¼0.48, 95% CI [1.71–11.28]

Physical activity self-efficacy:
Cohen’s d¼0.46, CI 95%
[0.07–0.88]

Physical activity strategies:
Cohen’s d¼0.67, 95% CI
[0.04–0.79]

Note. NR¼not reported; MBI¼mindfulness based intervention; TAU¼ treatment as usual; MBSR¼mindfulness-based stress reduction; MBCT¼mindfulness-based cognitive behavioral therapy;
CI¼ confidence interval; PCQ¼Pain Characteristics Questionnaire; PCS¼Pain Catastrophizing Scale; CPAQ-R¼Chronic Pain Acceptance Questionnaire—Revised; MASC¼Multidimensional Anxiety

Scale for Children; CDS¼Columbia Depression Scale; FDI¼ functional disability index; CAMM¼ child and adolescent mindfulness measure; PedsQL¼pediatric quality of life inventory; DASS-
21¼Depression Anxiety Stress Scales; LEIDS-R¼Leiden index of depression sensitivity; RPA¼ responses to positive affect; ATS-R¼ attitudes towards self—revised; FCRI¼Fear of Cancer Reoccurrence
Inventory Severity Subscale; HADS¼Hospital Anxiety and Depression Scale; RSQ¼Responses to Stress Questionnaire; K-SADS-PL¼kiddie schedule for affective disorders and schizophrenia-present and

life-time version; CBCL¼ child behavior checklist; YSR¼ youth self-report; PFSD¼Pain–Frequency–Duration Scale; PCS-C¼Pain Catastrophizing Scale for Children; STAI-C¼ state-trait anxiety inventory
for children; MSES¼Mindfulness Self-efficacy Scale; CDS¼Columbia Depression Scale; SEQ¼ Self-efficacy Questionnaire; PIPS¼Psychological Inflexibility in Pain Scale; PROMIS¼peer relationship short

form; BYI-II¼Beck youth inventories second edition; CSI¼ childhood somatization inventory; FDI¼ functional disability inventory; RCADS¼Revised Child Anxiety and Depression Scale;
MAAS¼Mindful Attention and Awareness Scale; PSS¼Perceived Stress Scale; CRSQ¼Children’s Response Style Questionnaire; Aggression Scale, Questionnaire; HIV Quality of Life Scale;
CAS¼ cognitive assessment system; CWS¼ color-word Stroop; ES¼ emotion Stroop; MASC2¼Multidimensional Anxiety Scale for Children Second Edition; FIQR¼Fibromyalgia Impact Questionnaire

Revised; SIQR¼Analogue Symptom Impact Questionnaire Revised; MAAS-A¼Mindful Attention Awareness Scale for Adolescents; STAI-C¼ Speilberger State-Trait Anxiety Inventory—Child Version;
CDI¼Children’s Depression Inventory; CERQ-k¼Cognitive Emotion Regulation Questionnaire Kids Version; SSSS¼MacArthur Scale of Subjective Socioeconomic Status; DMS¼Diabetes Management

Scale; BGM¼blood glucose meter; CES-D¼Center for Epidemiologic Studies Depression Scale; PSS-Fr¼Perceived Social Support Friends Scale; PCQL-32-PF¼pediatric cancer quality of life inventory;
BIS¼Body Image Scale; BDI-Y-II¼Beck Youth Depression and Anxiety Scales second edition; IDPESQ-14¼Psychological Distress Scale; RSE¼Rosenberg Self-esteem Scale; PI¼Youth-Validated Illness
Perception Questionnaire (brief version); PedMIDAS¼pediatric migraine disability assessment; CPAQ-A¼Chronic Pain Acceptance Questionnaire Adolescent Version; AFQ-Y¼Avoidance and Fusion

Questionnaire for Youth; CPAQ¼Chronic Pain Acceptance Questionnaire; PIPS¼Psychological Inflexibility in Pain Scale; NRS¼Numeric Rating Scale; CDI¼ children’s depression inventory;
SPPFI¼ Stanford pediatric pain functioning inventory; CHIP-AE¼ child health and illness profile adolescent edition; SCL-90R¼ symptom checklist-90 revised; BDI¼Beck depression inventory; BAI¼Beck

anxiety inventory; PSQI¼Pittsburgh sleep quality index; PANAS¼positive and negative affect schedule; DIET-SE¼Diet Self-Efficacy Scale; PACE¼Adolescent Physical Activity Survey; VAS¼Visual
Analogue Scale.
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an adapted MBI, there were significant decreases in
anxiety from pre-to-post intervention (p¼ .028),
although no other significant differences for depres-
sion or quality of life were found (Lagor et al.,
2013). Chadi et al.’s (2019) results suggested a sig-
nificant reduction in anxiety and depression scores
of adolescents with chronic illness immediately post-
intervention for MARS-A via eHealth, with a large
effect size (p¼ .048, Cohen’s d¼0.934), but this
was not maintained as significant at 2-month follow-
up. Improvements were recorded in 80% of children
with somatic syndromes for anxiety and 60% for
stress after MBSR, and anxiety scores remained stat-
istically significant at 12-week follow-up (p¼ .47)
(Ali et al., 2017). For IBD, there was a significant
decrease in anxiety post-MBI (p< .001), and pain
(p¼ .001) which was investigated based on age, and
was significant for adolescents over, and under the
age of 18 years (Wren et al., 2021). Similar findings
were reported for adolescents with IBD by Ahola
Kohut et al. (2019), with significant differences in

emotional functioning following participation in an
MBI-A group, and improvements in depression.
There were significant reports of reduced rumination
(effect size 0.64), and decreases in anxiety and
depression in children with esophageal atresia after
participation in a home-based MBI (Andreotti et al.,
2017). Freedenberg et al. (2015) found a significant
decrease in anxiety in adolescents with implantable
cardioverter defibrillators and pacemakers, following
MBSR with a large effect size (n2¼0.59), and anxi-
ety decreased from baseline to post-intervention with
90% of adolescents reporting lowered anxiety, but
depression did not change significantly. However,
this was not followed up in a later study by the
same authors, and neither anxiety or depression
scores were significant following MBSR or video
groups (Freedenberg et al., 2017). Conversely, Hesse
et al. (2015) reported no reduction in anxiety scores,
but did find decreased depressive symptoms in ado-
lescents with headaches, which could be explained
by differences in intensity of home practice.

Figure 2. (A) Risk of bias for randomized trials (RoB 2). (B) Risk of bias for randomized trials (RoB 2) (Higgins et al., 2011;
Sterne et al., 2019).
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Not all studies identified significant differences.
Chadi et al. (2016) measured psychological outcomes
in female adolescents with chronic pain following
MBI and reported no significant changes to scores of
psychological distress, depression, anxiety, pain per-
ception, or quality of life. Similar findings were
reported by Ruskin et al. (2015) and no significant dif-
ferences were reported for negative emotionality fol-
lowing MBI. Young et al. (2022) found no significant
differences after MBI for depression, anxiety, stress,
mindfulness, or self-esteem in adolescents with poly-
cystic ovary syndrome. Similarly, Malboeuf-Hurtubise

et al. (2016) found no significant differences between
groups of adolescents with cancer for mood from pre-
to post-intervention, but did report a significant differ-
ent in levels of negative emotionality pre- to post-
intervention in the control group (p¼ .04). Findings
regarding follow-up were mixed, however, MBCT-C
showed significant reductions in internalizing symp-
toms (Cohen’s d¼ 3.39) and attention problems in
children hospitalized with cancer from baseline to
follow-up (Cohen’s d¼2.52) when compared to treat-
ment as usual from pre-intervention to follow-up with
large effect sizes (Abedini et al., 2021).

Figure 3. (A) Risk of Bias in Nonrandomized studies of Interventions (ROBINS-I). (B) Risk of Bias in Nonrandomized studies-
of Interventions (ROBINS-I) (Sterne et al., 2016).

12 Hughes, Shelton, Penny, and Thompson
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Caregiver Stress and Anxiety
Waelde et al. (2017) found that parents worry in rela-
tion to their child’s pain significantly decreased over
the 6-week MBI period, with a large effect size
(Cohen’s d¼0.75). Parents reported the value of con-
current caregiver sessions, and felt that incorporating
mindfulness into their own lives and connecting with
other parents had helped to reduce stress (Ali et al.,
2017). For the family, there were reports of increased
bonding, and feelings of calm (Andreotti et al., 2017).
This positive impact for the family was supported by
qualitative evaluations conducted by Hesse et al.
(2015) where out of 15 parents, 93.3% felt participa-
tion in MBI had been beneficial for their child, with
20% describing increased calmness in their children,
an increased ability to cope with stress, depression,
and pain, and better relations between siblings and
parents in the household. However, some caregivers
expressed worry about an illness-focused group poten-
tially triggering distressing memories for their child
(Chadi et al., 2016; Jastrowski Mano et al., 2013;
Malboeuf-Hurtubise et al., 2016).

Feasibility and Acceptability of MBIs
In terms of feasibility of MBIs, there were several bar-
riers to recruitment, including difficulties in getting to
the location of the MBI, and living too far from the
location of the intervention (Chadi et al., 2016;
Malboeuf-Hurtubise et al., 2016; Ruskin et al., 2015).
For example, Waelde et al. (2017) reported 4 of 20
participants not meeting attendance criteria, because
of transport difficulties, and health problems. In some
cases, the MBI was at the end of school-term and con-
flicted with events (Malboeuf-Hurtubise et al., 2016).
Issues were also reported by Ahola Kohut et al. (2019)
with 56.8% of approached participants declining
from scheduling conflicts. Some studies encountered
more difficulties than others. Jastrowski Mano et al.
(2013) reported a recruitment rate of 49.2%, with
80.7% of approached participants withdrawing
before the start of the study, resulting in the cancella-
tion of a treatment wave, and data being individually
plotted. Despite these challenges, Freedenberg et al.
(2015) succeeded with 100% of participants complet-
ing the MBI and study measures, which was similar in
further study by the same researchers with a 95%
completion rate (Freedenberg et al., 2017). There were
no dropouts in a study by Lovas et al. (2017). In terms
of parental recruitment and retention, Andreotti et al.
(2017) reported 57% of exercises were completed
with one or two parents (mean parental help¼
67.3%), however, only 4 of 19 children were regularly
joined by parents at sessions. From parental feedback,
this was explained by parents being surprised at the
effort required in assisting their child in attending ses-
sions (Andreotti et al., 2017). Similar findings were

reported by Ali et al., (2017), with inconsistent parent
participation, only attending sessions 66% of the
time.

The acceptability of MBIs could have been influ-
enced by delivery. When comparing in-person MBI
delivery with eHealth, participants in an eHealth
group had significant pre-post mindfulness reduction
in salivary cortisol levels (Chadi et al., 2019). One
study had to change the delivery of mindfulness from
face-to-face group sessions to online via video confer-
encing software after difficulties were encountered
with travel and participants’ time (Young et al.,
2022). However, the efficacy of MBSR was compared
with an online support group for cardiac disease, and
no differences were found between groups as the
intervention group had significantly higher baseline
anxiety and depression scores, which could have been
a result of inaccurate randomization (Freedenberg
et al., 2017). Chadi et al. (2019) implemented meas-
ures against preferences affecting randomization, and
excluded adolescents who based expressed a prefer-
ence for eHealth or refused to participate in face-to-
face MBI (e.g., if they thought they lived too far),
supporting the suggestion that digital interventions
could increase accessibly for participants living within
a reasonable distance of a location offering in-person
sessions. Studies that conducted intervention evalua-
tion feedback and exit interviews reported on child-
ren’s experiences of mindfulness. Preferences for
session length were mixed, with some children prefer-
ring 60-min sessions (Waelde et al., 2017), and others
favoring 90-min sessions instead of 2-hr sessions
(Ahola Kohut et al., 2019). This was also true for
meditation, as some children did not enjoy long prac-
tices (Ahola Kohut et al., 2019). Despite this, one
study reported suggestions for extending the MBI to
be several weeks longer (Freedenberg et al., 2017).
Other suggested improvements included having
immediate exercises for dealing with flare-ups of pain
(Ruskin et al., 2015). Across studies, participants
appeared to value some mindfulness exercises more
than others. For example, one study reported partici-
pants had mixed views on meditation and yoga exer-
cises (Freedenberg et al., 2017), and others preferred
real-life examples to metaphorical exercises (Ahola
Kohut et al., 2019). ‘Wise mind’, painting (Ruskin
et al., 2015), breathing exercises, meditation, and
relaxation (Freedenberg et al., 2017) were also pre-
ferred by children. Group-delivery was favored for
same-age peer interactions and allowing participants
to speak openly about their feelings (Ahola Kohut
et al., 2019; Lagor et al., 2013; Malboeuf-Hurtubise
et al., 2016; Waelde et al., 2017). Ruskin et al.
(2017) reported a 90.5% completion rate, with all
adolescents reporting being highly satisfied and
would recommend MBI-A to a friend.
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Discussion

Using narrative synthesis, we aimed to (1) address a
knowledge gap in an understudied area, and investi-
gate the feasibility, acceptability and efficacy of MBIs
for improving depression, anxiety and parental stress
in families affected by childhood illness and (2) syn-
thesize the most recent literature for this patient demo-
graphic (Abujaradeh et al., 2018; Ahola Kohut et al.,
2017). Based on the gaps identified from the existing
literature, this review included the results of six new
research studies that have been published since 2017.
A total of 18 studies met eligibility criteria and were
selected for inclusion. Mindfulness-based interven-
tions may be effective for improving the psychological
wellbeing in children and adolescents with physical
health conditions, with evidence suggesting promising
outcomes related to illness. Mindfulness showed
promise in improving anxiety associated with chronic
pain (Ali et al., 2017; Lagor et al., 2013), and cardiac
disease (Freedenberg et al., 2015, 2017), improved
depression in adolescents with headaches (Hesse et al.,
2015), improved emotional functioning in IBD (Ahola
Kohut et al., 2019; Wren et al., 2021), and alleviated
distress in chronic pain (Chadi et al., 2016). However,
while promising, there were mixed findings
(Malboeuf-Hurtubise et al., 2016) and some studies
reported a worsening of symptoms (Ruskin et al.,
2017; Waelde et al., 2017). The worsening of symp-
toms may have been a consequence of learning mind-
fulness techniques as a beginner and might be
expected to lessen with practice and gaining experi-
ence. The discrepancies in significance (Chadi et al.,
2016) could suggest mindfulness teaches the adoles-
cent skills to cope with and manage pain, as evidenced
by reports of feeling less alone and learning to manage
negative affect (Ahola Kohut et al., 2019; Ruskin
et al., 2015), however, this could depend on variables
such as willingness and commitment to practice. The
heterogeneity of interventions and range in sample
sizes makes it difficult to determine how effective
mindfulness is, as some interventions involved larger
groups, were developmentally tailored, and ranged in
length and delivery. This could have resulted in some
children gaining greater mindfulness skill, which may
have been additionally influenced by the inconsistent
inclusion of mindfulness retreats (Ali et al., 2017). As
well as this, inconsistencies were reported in the com-
pletion of homework and home practices indicating
that some children were practicing and reinforcing
skills more than others (Malboeuf-Hurtubise et al.,
2016).

Importantly, when considering the overall quality
of studies included in this review, the risk of bias
assessments indicated several studies were at moderate
or high risk of bias (Higgins et al., 2011; Sterne et al.,
2016, 2019). The absence of control groups, lack of

clarity regarding intervention fidelity, combined with
differences in facilitator qualifications could have
added to the risk of bias in already underpowered
study samples, and meant overall generalizations
could not be determined by pooling results (Jastrowski
Mano et al., 2013; Ruskin et al., 2015). However,
Zoogman (2015) suggests that instructor experience,
intervention design, and session length do not moder-
ate outcomes in mindfulness, but sample origin could
(e.g., clinical/non-clinical). Thus, MBIs may be more
therapeutic for certain health conditions (Zoogman
et al., 2015), however, the heterogeneity of study
designs adds complexity to determining the efficacy of
mindfulness with different health conditions.

Evidence for the value of mindfulness with families
affected by physical health conditions was limited.
Previous reviews into the use of MBIs with children
have reported similar findings showing a lack of
parental involvement in such programs, and have sug-
gested the potential importance of including caregivers
in MBI to promote the use of mindfulness in daily life
(Bockmann & Yu, 2022). Involving parents in MBIs
could increase completion of homework, and reinforce
practice in the home environment (Bockmann & Yu,
2022). Although limited, this review indicates that
including parents in interventions may be associated
with reduced parental worry (Hesse et al., 2015;
Waelde et al., 2017); reduced disease burden on other
family members, and increased problem solving and
coping behavior (Law et al., 2019; Martire &
Helgeson, 2017). It was difficult to establish general-
izations regarding intervention modality and duration
as the findings were mixed without clear patterns.
Several barriers to participation were highlighted,
such as participants not feeling comfortable with a
group format and travel restrictions (Ruskin et al.,
2015) which could suggest the value of offering a
choice of delivery. Indeed, digitally delivered MBIs
were reportedly acceptable for adolescents, which
could support the use of an online format for children
and their families.

This systematic review addresses important gaps in
the evidence base and provides an assessment of the
most recent findings for the use (and delivery) of MBIs
(e.g., including developments of MBVR/online plat-
forms) (Chadi et al., 2019; Young et al., 2022) that
have not been investigated in previous reviews
(Abujaradeh et al., 2018; Ahola Kohut et al., 2017).
This shift from traditional face-to-face MBIs could be
an effective alternative, as in many cases, parent care-
givers will be responsible for transporting children;
and busy family schedules could hamper attendance as
a result. Therefore, online delivery could be viable to
enhance feasibility of an MBI from overcoming practi-
cal challenges (e.g., transport) that could affect attri-
tion. Although, more research is needed to determine
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the effectiveness of digital MBIs for improving out-
comes in physical health conditions (Young et al.,
2022). Thus, the present systematic review makes a
valuable contribution from the inclusion of recent
studies. The findings from this review could provoke
new ways of thinking in the field of mindfulness, and
might contribute to the evidence for targeting child-
hood physical illnesses systemically with family-
focused interventions.

Limitations
However, our findings should be cautiously inter-
preted because of the variation in study designs includ-
ing several of the studies being pilot investigations,
methods used, and intervention characteristics. There
is a clear need for more rigorous scientific evidence
investigating the role of mindfulness mechanisms with
larger sample sizes, standardized, comparable out-
come measures, and control groups. A meta-analysis
was not possible due to the inconsistency in reporting
of effect sizes and the heterogeneity of studies, which
makes assessing the role of mindfulness for improving
the quality of life of families difficult and resulted in
this review being primarily a narrative synthesis with
commentary and description of the available litera-
ture. The search strategy could also be replicated with
a rigorous list of common childhood illnesses as dis-
ease descriptors specifically named as terms in the
databases.

Implications and Future Research
Children and adolescents with physical health condi-
tions may experience psychological distress from liv-
ing with illness. Mindfulness-based interventions have
shown potential for alleviating the disease-related bur-
den, depression, anxiety, and parental stress. Our find-
ings could have clinical implications in terms of
supporting the need for the inclusion of tailored serv-
ices delivering dyadic, psychological interventions for
children and families affected by childhood physical
illness in both clinical and non-clinical settings to
improve patient outcomes. However, clinical practice
should ensure MBIs are appropriate for the symptoms
associated with the condition diagnosed. More
research with empirically robust methods, such as
homogenous intervention designs, fidelity checking,
and comparable control groups is needed to under-
stand the role mindfulness could play in assisting
adaptive adjustment to physical health conditions.
Future research should endeavor to focus on dyadic
research with families affected by childhood physical
health conditions to better capture the mechanism
underlying intervention efficacy. MBIs should be
collaboratively constructed (involving children and
their families) to allow insight into how barriers to
participation (such as mode of delivery, length of

sessions, nature of exercises) can be addressed. From
the risk of bias assessments, the findings from this
review suggest that in order to fully assess the efficacy
of MBIs for children with physical health conditions
and their families, further large-scale randomized con-
trolled trials are needed. This would allow a robust
examination of the potential for clinically meaningful
change after participation in an MBI, as most of the
studies identified in this review relied on small, single-
groups of participants.
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