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Abstract

Background: This systematic review aimed to investigate the effectiveness of mindfulness-based interventions (MBIs) in treating de-
pression, enhancing interoceptive awareness (IA), andwhether IAmediates this relationship. Methods: In August 2024, a comprehensive
literature searchwas conducted inweb-basedmedical and psychological databases, including PsycINFO,MEDLINE, and Scopus, follow-
ing the Preferred Reporting Items for Systematic Reviews andMeta-Analyses guidelines. Studies were included if they were quantitative,
peer-reviewed, in English, used MBIs derived from Mindfulness-based Stress Reduction (MBSR), Mindfulness-based Cognitive Ther-
apy (MBCT), or Mindfulness-integrated Cognitive Behavioural Therapy (MiCBT), included a control/comparison group, pre- and post-
interventionmeasures, assessed depressive symptoms and IA in adults over 18, and had at least 20 participants. Exclusion criteria included
non-English publications, dissertations, case studies, qualitative research, therapies not derived from the specifiedMBIs, and studies with
under 20 participants or individuals under 18. Methodological quality and risk of bias were assessed. Results: Six studies involving 646
participants met the inclusion criteria. All MBIs (MBCT, MBSR, MiCBT, Mindfulness-based Cancer Recovery, and Mindful Aware-
ness in Body-Oriented Therapy) significantly reduced depressive symptomology and improved IA across varying effect sizes, with IA
identified as a partial mediator. Conclusions: MBIs appear to alleviate depressive symptoms and improve IA, with one study finding IA
as a mediator. Limitations included limited literature, search term specificity, heterogeneity and mixed evidence quality. Future research
should explore IA’s mediating role, develop a standardised IA measure, and integrate IA into broader treatment modalities to enhance
outcomes. The PROSPERO Registration: CRD42023457300, https://www.crd.york.ac.uk/PROSPERO/view/CRD42023457300.
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Main Points
1. Mindfulness-based interventions (MBIs) demon-

strate efficacy in reducing depressive symptoms and en-
hancing interoceptive awareness (IA) across varied clinical
populations.

2. Preliminary findings support the therapeutic rele-
vance of IA, particularly self-regulation and body listening,
in the context of MBIs.

3. While IA is considered a potential mechanism of
change, only one included study directly examined its me-
diating role, indicating a gap in the current evidence base.

4. The substantial heterogeneity in intervention proto-
cols, outcome measures, and participant populations limits
the generalisability of the findings.

1. Introduction
Depression is a common and often recurrent men-

tal health condition that significantly impacts individuals’
wellbeing and functioning. Mindfulness-based interven-
tions (MBIs) are gaining momentum in research and ther-
apy for their potential to enhance mental wellbeing and
health outcomes [1,2]. MBIs incorporate mindfulness tech-

niques, which have shown promise in alleviating depres-
sive symptoms and preventing relapse, though the underly-
ing mechanism(s) remain under investigation [3,4]. Con-
temporary research suggests that interoceptive awareness
(IA) may be central to MBIs’ therapeutic effects, given its
role in emotion regulation and equanimity, the ability to re-
main unperturbed by experiences within the framework of
the body and mind [5,6]. Therefore, this review aims to
synthesise the literature on MBIs’ effectiveness in reducing
depressive symptoms and enhancing IA and examine IA’s
potential as a mediator in this relationship.

1.1 Mindfulness
Mindfulness has gained significant popularity in the

scientific literature over the past two decades [1]. Originat-
ing around 500 BC in Buddhist India, mindfulness is a med-
itation practice that emphasises present-moment awareness
to foster discernment and insight [7]. Modern definitions
often define mindfulness as a state of consciousness involv-
ing attentional regulation and a non-judgemental attitude
towards current experiences, including thoughts, feelings,
and bodily sensations [8–10]. Widely adopted in Western
culture, mindfulness has been shown to enhance cognitive
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performance, improve attention span, and reduce stress, de-
pression and anxiety [1,2]. These benefits have led to its
integration into therapeutic settings, resulting in the devel-
opment of MBIs.

1.2 Mindfulness-Based Interventions
MBIs are typically concise, consisting of eight to ten

sessions, and can be delivered individually or in groups
[10]. Research indicates that MBIs yield favourable out-
comes across various psychopathologies [2,11], physical
health conditions, and non-clinical challenges [10,12]. By
using mindfulness principles, MBIs enhance mental health
and wellbeing through present-moment awareness [1] and
contemporary mindfulness meditation practices, helping
participants recognise bodily sensations and develop equa-
nimity and emotion regulation strategies [6]. They focus on
transforming the relationship with thoughts to prevent their
proliferation, promoting mindful acceptance of challenging
experiences and cultivating metacognitive awareness with
acceptance and compassion [13,14].

Strauss et al. [10] identify Mindfulness-Based Stress
Reduction (MBSR) [15] and Mindfulness-Based Cognitive
Therapy (MBCT) [16] as two of the more robustly ap-
praised and extensively developed MBIs. A more recent
addition to this field is Mindfulness-integrated Cognitive
Behaviour Therapy (MiCBT) [5].

1.2.1 Mindfulness-Based Stress Reduction
MBSR is recognised as a leading MBI and has been

the foundation for many subsequent approaches [4]. De-
signed for individuals with chronic medical conditions,
MBSR is a structured 8-week group program rooted in tra-
ditional Buddhist mindfulness meditation practices [17]. It
includes weekly 2-hour sessions, 45 minutes of daily mind-
fulness practice, and a full-day silent retreat in week 6
[4,18]. MBSR aims to alleviate stress and improve quality
of life through breath awareness, body scanningmeditation,
and yoga [9]. It emphasises stress reduction by integrating
mindfulness practices into daily activities, fostering emo-
tional balance and regulation [4,19].

1.2.2 Mindfulness-Based Cognitive Therapy
MBCT, adapted from MBSR, was developed to pre-

vent relapse in individuals with major depressive disor-
der [4,20]. This structured, manualised program includes
an 8-week course featuring weekly 2-hour group medi-
tation sessions and daily guided home practices [21,22].
MBCT combines MBSR’s mindfulness practices with el-
ements of cognitive therapy to enhance awareness of au-
tomatic thoughts and habitual reactions to negative stimuli
[23]. Research posits that MBCT helps reduce rumination
and promote more adaptive cognitive strategies by decen-
tring from negative thoughts [24]. Moreover, MBCT has
shown effectiveness for individuals with recurrent depres-
sion [25].

1.2.3 Mindfulness-Integrated Cognitive Behavioural
Therapy

MiCBT is a structured, manualised second-generation
transdiagnostic MBI that integrates mindfulness medita-
tion with Cognitive Behavioural Therapy (CBT) [5,26].
Delivered over an 8-to-10-week program, it utilises So-
cratic questioning, behavioural experiments, exposure tech-
niques, and daily mindfulness meditation [13]. MiCBT en-
hances awareness and equanimity by focusing on bodily
sensations and emphasising the interplay between thoughts
and body sensations. It fosters non-reactive IA through
mindfulness and body scanning practices [26]. A key fea-
ture is its focus on the cognitive and semantic aspects of in-
ternal experiences, which can reinforce behaviour and help
individuals manage their reactions to internal signals and
thoughts [27,28].

1.2.4 Mindfulness-Based Interventions and Depression
Research increasingly supports MBIs as effective in

reducing depressive symptoms and preventing relapse [3,4,
8,29]. Studies consistently show that MBIs enhance self-
awareness and emotional regulation, significantly alleviat-
ing depressive symptoms compared to controls [2,10,30].
For example, MBSR demonstrates moderate effectiveness
across diverse populations, including significant symptom
reduction in older adults. Research highlights MBCT’s ef-
fectiveness in reducing depressive symptoms, especially in
major depressive disorder, often yielding larger effect sizes
than MBSR [24,31]. Meta-analyses confirm MBCT’s effi-
cacy across varying depressive episode histories [32]. Ad-
ditionally, MiCBT shows promise for reducing depressive
symptoms in conditions such as diabetes, multiple sclerosis,
and alcohol misuse [33–35]. While evidence supports the
effectiveness of MBIs in reducing depressive symptoms,
limitations remain. Many studies rely on self-report mea-
sures, potentially introducing bias, and sample characteris-
tics often vary widely, limiting generalisability.

1.3 Interoceptive Awareness
The specific mechanism(s) producing positive out-

comes in MBIs remains uncertain. IA has been identified
as an essential element in the emotion-regulatory system
and may represent a key factor in the effectiveness of mind-
fulness [36]. IA involves the perception of internal bodily
sensations, such as satiety, heartbeat, respiration, and auto-
nomic nervous system activities linked to emotions [1,37].
Conscious awareness of these sensations is known as IA,
which Fissler et al. [6] describe as the ability to perceive
andmentally represent the body’s physiological state. Chen
et al. [38] further suggest that IA involves the nervous sys-
tem’s ability to detect, interpret, and manage internal body
information [39].

Measuring IA is challenging due to varied definitions
and broad applications. Khalsa et al. [40] describe IA as
an umbrella term encompassing various facets of interocep-
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tion, complicating the isolation and assessment of specific
components. This complexity is compounded by diverse
self-report measures such as the Multidimensional Assess-
ment of Interoceptive Awareness (MAIA) [41], the Body
Perception Questionnaire (BPQ) [42] and the Five Facets
of Mindfulness Questionnaire (FFMQ) [43], each captur-
ing different aspects of interoception, hindering the devel-
opment of consistent and objective assessment measures
[44,45]. Moreover, the relationship between components
of IA, such as interoceptive accuracy and interoceptive sen-
sibility, is not well-established, adding to the challenge of
accurately quantifying IA [46–48].

Furthermore, research indicates that IA is crucial for
self-awareness, recognising emotional states, and shaping
subjective worldviews [6]. IA enables the brain to predict
and address homeostatic needs, prompting necessary action
[49]. Researchers have identified IA as a fundamental pro-
cess that underpins various cognitive functions and signif-
icantly influences wellbeing [50]. Khalsa et al. [40] em-
phasise that enhancing our understanding of IA is essential,
as it plays a pivotal role in mental health. The authors also
suggest that IA can be shaped through learning, supporting
the idea that MBIs may enhance IA over time, which could
contribute to improvements in depressive symptoms [40].

1.4 Mindfulness-Based Interventions, Depression and
Interoceptive Awareness

As interest in IA grows within psychological research,
its connection to MBIs becomes clearer [51]. IA involves
the perception and interpretation of internal bodily sensa-
tions, often considered a fundamental mechanism in mind-
fulness [37]. It plays a significant role in meditation prac-
tices by helping individuals stay present and cultivate equa-
nimity [1,52]. However, disruptions in IA can distort body
awareness and impair emotional processes, exacerbating
dysregulation [30,53].

Research strongly associates disrupted interoception
with mental health issues such as anxiety, depression, and
eating disorders [36,40,54]. For example, individuals with
depression often exhibit IA deficits compared to healthy
controls [6]. Studies examining interoception in depression
yield mixed results—some indicate that accuracy in heart-
beat detection decreases as depressive symptoms worsen
[55], while others suggest the opposite [56] or find no sig-
nificant correlation [57]. Neuroimaging studies support the
link between impaired IA and depression, showing reduced
insula activity during interoceptive tasks in depressed indi-
viduals, suggesting that impaired IA may hinder effective
emotion regulation [58,59].

MBIs are increasingly recognised for their effective-
ness in reducing depressive symptoms, with IA emerging as
a crucial mechanism of improvement [6]. These interven-
tions address IA deficits by enhancing decentring, leading
to better treatment outcomes [6]. Khalsa et al. [40] empha-
sised that interoception is essential for physical and mental

health, linking its dysfunction to various disorders. By im-
proving IA,MBIs not only reduce depressive symptoms but
also enhance treatment effectiveness [6].

While several systematic reviews have examined the
effectiveness of MBIs in treating depression, none have
specifically focused on the role of IA. This review aims to
investigate the effectiveness of MBIs in reducing depres-
sive symptomology and enhancing IA and explores whether
IA mediates this relationship. Existing literature suggests
a potential link between MBIs, IA, and depression, where
increased IA, facilitated by MBIs, may reduce depressive
symptoms. Therefore, it is hypothesised that:

H1: MBIs will lead to improvements in both depres-
sive symptoms and IA.

H2: IA may act as a mediator in the relationship be-
tween MBIs and depressive symptoms.

2. Methods
The protocol for this systematic review was pub-

lished in the International Prospective Register of
Systematic Reviews (PROSPERO) before completion
(CRD42023457300). This review was conducted and
reported per the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) checklist [60] (see
Supplementary Material).

2.1 Search Strategy
In August 2024, a comprehensive literature searchwas

conducted across the PsycINFO, MEDLINE, Scopus elec-
tronic databases. Additional studies were identified from
Google Scholar and the reference lists of pertinent papers.

The included search terms were “mindfulness-
based stress reduction*” or “MBSR” or “mindfulness-
based cognitive therap*” or “MBCT” or “mindfulness-
integrated cognitive behavioural therap*” or “mindfulness-
integrated cognitive behavioral therap*” or “MiCBT” or
“mindfulness-based intervention*” AND “interoceptive
awareness” or ”interocept*” or “interoceptive attention”
or “interoceptive accuracy” or “interoceptive sensibility”
AND “depress*” or “depressive disorder” or “MDD” or
“major depressive disorder”.

No date restrictions were applied. Studies published
up to August 19th, 2024, were considered for inclusion.

2.2 Eligibility Criteria
Studies were included if they met the following

criteria, structured using the PICO framework: (P)
Adults aged 18 years and older; (I) MBIs explic-
itly derived from Mindfulness-Based Stress Reduction
(MBSR), Mindfulness-Based Cognitive Therapy (MBCT),
or Mindfulness-integrated Cognitive Behaviour Therapy
(MiCBT); (C) Inclusion of a passive or active con-
trol/comparison group; and (O) Assessment of both depres-
sive symptomatology and IA as primary outcomes, with IA
measured subjectively using validated self-report tools pre-
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Fig. 1. Preferred Reporting Items for Systematic Reviews andMeta-Analyses (PRISMA) 2020 flow diagram showing the process
of study identification, screening, eligibility assessment, and inclusion for the systematic review.

and post-intervention. Only quantitative studies with amin-
imum sample size of 20, published in English in a peer-
reviewed journal, were eligible.

Studies were excluded if they involved participants
under 18 years of age; used interventions not directly de-
rived from MBSR, MBCT or MiCBT; lacked a compari-
son/control group; failed to assess both depressive symp-
toms and IA as primary outcomes, using subjective mea-
sures at both time points. Additional exclusion criteria
included qualitative designs, sample sizes of fewer than
20, non-English language, and non-peer-reviewed formats
(e.g., dissertations, case studies, pilot studies, systematic re-
views, or meta-analyses).

2.3 Study Selection
The identified citations were imported into Covidence

[61], a systematic review software, to streamline screening
and extraction. Fig. 1 displays the PRISMA study selection
flowchart based on eligibility criteria. After removing du-
plicates, the titles and abstracts of 61 studies were screened,
excluding 49 unsuitable studies. Studies were deemed un-
suitable if they did not include an MBI, did not measure
depression or IA or were a pilot study, dissertation, system-
atic review or meta-analysis. Two independent reviewers
conducted the screening process, achieving a 98.25% agree-
ment rate. A full-text review of the remaining 12 studies led
to the exclusion of six more due to unsuitable study design
(n = 3), inappropriate comparator (n = 1), and unsuitable
intervention (n = 2). The same two independent reviewers

also performed the full-text review, with 100% agreement
on the included studies. The final review included six stud-
ies that met the eligibility criteria.

2.4 Data Extraction
The following information was extracted and docu-

mented from the six included studies: (a) authors, year
and country; (b) study design; (c) population of interest;
(d) number of participants, mean age and standard devia-
tion, (e) MBI applied and duration, (f) comparison/control
condition, (g) outcome measures (depression and IA), (h)
outcome measure findings, (i) mediation findings, (j) effect
sizes (Cohen’s d) and (k) quality appraisal. This informa-
tion is presented in Tables 1,2 (Ref. [6,62–66]) , alphabeti-
cally by the first author’s last name.

Regarding (g), two studies used the FFMQ [43], which
does not directly measure IA. Therefore, changes in the Ob-
serve and Describe subscales were extracted, as they most
closely align with IA [67,68].

2.5 Quality Assessment
The Effective Public Health Practice Project tool

(EPHPP) [69] was used to assess methodological quality
and risk of bias across six areas: selection bias, study
design, confounds, blinding, data collection, and with-
drawals/dropouts. Sections were rated as strong (1 point),
moderate (2 points), or weak (3 points). A global rating was
assigned to each study as strong (no ‘weak’ rating), moder-
ate (one ‘weak’ rating) or weak (two or more ‘weak’ rati-
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Table 1. Study characteristics and data extraction.
Authors (year), country Study design, population

of interest
Participants (n), mean agea

(SD)
MBI chosen, inter-
vention length

Comparator/control
group

Outcome measures and findings Mediation findings Effect sizes (Cohen’s d)

Cascales-Pérez et al. [63] Cluster-RCT 58 MBSR Psychoeducation Depression: POMS NC Depression: 0.45
Spain Health professionals Intervention: 52.36 (9.44) 8 Weeks MBSR led to greater reductions in depressive symptoms over

time compared to psychoeducation,
IA:

Control: 49.64 (9.70) Observe: 0.87
F (1, 56) = 7.78, p< 0.01. Describe: 0.28
IA: FFMQ
MBSR showed greater improvement than psychoeducation on
the FFMQ Observe subscale,
F (1, 56) = 12.15, p < 0.001. MBSR also led to greater in-
creases in participants ability to observe their bodily sensa-
tions over time compared to psychoeducation,
F (1, 56) = 30.08, p< 0.001.

Cascales-Pérez et al. [63]
Spain

No statistically significant difference was found between
MBSR and psychoeducation on the FFMQDescribe subscale,
F (1, 56) = 1.65. However, MBSR led to greater changes
in participants ability to describe their bodily sensations over
time compared to psychoeducation, F (1, 56) = 6.13, p <

0.01.

Fissler et al. [6] RCT 74 MBCT Restful activities Depression: BDI-II IA: Depression: 1.27
Germany Depressed population Intervention: 42 (12.5) 3 Weeks MBCT led to significantly lower depressive symptoms com-

pared to restful activities (MI–J = –9.6, SE = 1.8, p< 0.001).
Body Listening significantly mediat-
ed the relationship between MBCT
and depressive symptoms (β = –0.76,
SE = 0.22, p = 0.001).

IA:
Control: 36.4 (12.5) Noticing: 0.05

Not Distracting: 0.40
Not Worrying: 0.56
Attention Regulation: 0.57
Emotional Awareness: 0.16
Self-Regulation: 0.86

Fissler et al. [6] IA: MAIA Attention Regulation (β = –0.25, SE
= 0.13, p = 0.057), Self-Regulation
(β = –0.09, SE = 0.14, p = 0.525) and
Trusting (β = 0.08, SE = 0.13, p =
0.532) did not significantly mediate
the relationship between MBIs and
depressive symptoms.

Body Listening: 0.67
Germany MBCT resulted in significantly higher IA across four sub-

scales of the MAIA: Attention Regulation (MI–J = 4.3, SE =
1.4, p = 0.004), Self-Regulation (MI–J = 3.1, SE = 0.9, p =
0.001), Body Listening (MI–J = –9.6, SE = 1.8, p = 0.008) and
Trusting (MI–J = 1.9, SE = 0.7, p = 0.01).

Trusting: 0.66

Karanassios et al. [64] Cohort Study 112 MBSR + CBT CBT Depression: BDI NC Depression: 0.74
Germany Depressed population Intervention: 41.35 (11.2)

Control: 40.85 (11.19)
4 Weeks There was a significant reduction in depressive symptoms

over time, F (1, 58) = 59.63, p < 0.001, indicating that both
groups experienced a decrease in symptoms.

IA: 0.18

Karanassios et al. [64]
Germany

However, no additional effect was found for theMBSR+CBT
group compared to CBT alone, F (1, 58) = 0.34, p = 0.280.
IA: BPQ
Statistically significant improvements in IA were observed
overtime, F (1, 58) = 3.79, p < 0.001. However, these im-
provements were not statistically significantly different be-
tween MBSR + CBT and CBT alone, F (1, 58) = 0.17, p =
0.341.
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Table 1. Continued.
Authors (year), country Study design, population

of interest
Participants (n), mean agea

(SD)
MBI chosen, inter-
vention length

Comparator/control
group

Outcome measures and findings Mediation findings Effect sizes (Cohen’s d)

Labelle et al. [65] CCT 135 MBCR WLC Depression: POMS NC Depression: 0.48
America Cancer patients Intervention: 52 (11.00) 8 Weeks The MBCR group exhibited a statistically significant reduc-

tion in depressive symptoms overtime.
IA:

Control: 54 (10.90) Observe: 0.75
Describe: 0.45

Labelle et al. [65] compared to the WLC group, t (209) = –3.95, p< 0.001.
America IA:

Statistically significant improvements in IA were found in the MBCR
group compared to WLC on theObserve, t (209) = 6.34, p< 0.001, and
Describe, t (209) = 4.58, p< 0.001, subscales of the FFMQ.

Price et al. [66] RCT 187 MABT WHE or TAU Depression: BDI-II NC Depression:
America Women with substance

use disorders
NR 8 to 10 Weeks MABT results in statistically significant reductions in depressive symp-

toms compared to WHE and TAU (χ2 (2) = 13.51, p = 0.002).
MABT: 0.32
WHE: 0.25
TAU: 0.17

Price et al. [66] IA: MAIA IA:
America MABT demonstrated statistically significant improvements in IA com-

pared to WHE and TAU across the following MAIA subscales: Noticing
(χ2 (2) = 13.51, p = 0.002), Not Worrying (χ2 (2) = 6.55, p< 0.04),
Attention Regulation (χ2 (2) = 16.67, p< 0.001), Emotional Aware-
ness (χ2 (2) = 12.46, p = 0.002), Self-Regulation (χ2 (2) = 14.75, p<
0.001), Body Listening (χ2 (2) = 9.99, p< 0.001), and Trusting (χ2 (2)
= 18.18, p< 0.001).

Noticing:
MABT: 0.64
WHE: 0.64
TAU: 0.75
Not Distracting:
MABT: 0.09
WHE: 0
TAU: 0.10
Not Worrying:
MABT: 0.30
WHE: 0.20
TAU: 0
Attention Regulation:
MABT: 0.67
WHE: 0.61
TAU: 0.48
Emotional Awareness:
MABT: 0.66
WHE: 0.50
TAU: 0.66
Self-Regulation:
MABT: 0.88
WHE: 0.46
TAU: 0.59
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Table 1. Continued.
Authors (year), country Study design, population

of interest
Participants (n), mean agea

(SD)
MBI chosen, inter-
vention length

Comparator/control
group

Outcome measures and findings Mediation findings Effect sizes (Cohen’s d)

Price et al. [66] MABT: 0.78
America WHE: 0.66

TAU: 0.57
Trusting:
MABT: 0.62
WHE: 0.28
TAU: 0.41

van der Velden et al. [62] RCT 80 MBCT TAU Depression: QIDS-SR NC Depression: 0.81
America Depressed population Intervention: 43.17 (14.22)

Control: 45.25 (12.01)
8 Weeks MBCT statistically significantly reduced depressive symptoms com-

pared to TAU (p = 0.001).
IA:
Noticing: 0.94
Attention Regulation: 1.09
Emotional Awareness: 1.18
Body Listening: 0.99

IA: MAIA
MBCT demonstrated statistically significant improvements in IA com-
pared to TAU across the following MAIA subscales: Noticing (p <

0.001),

van der Velden et al. [62]
America

Attention Regulation (p < 0.001), Emotional Awareness (p < 0.001),
and Body Listening (p< 0.001).

Note. RCT, randomised control trial; CCT, controlled clinical trial; MBI, Mindfulness-based Intervention; MBSR, Mindfulness-based Stress Reduction; MBCT, Mindfulness-based Cognitive Therapy; MABT, Mindfulness Awareness in Body Oriented
Therapy; MBCR, Mindfulness-based Cancer Recovery; CBT, Cognitive Behavioural Therapy; WLC, waitlist control; WHE, women’s health education; TAU, treatment as usual; POMS, Profile of Mood States; BDI-II, Beck Depression Inventory-II; QIDS-
SR, Quick Inventory of Depressive Symptomatology–Self-Report; IA, Interoceptive awareness; FFMQ, Five Facets of Mindfulness Questionnaire; MAIA, Multidimensional Assessment of Interoceptive Awareness; BPQ, Body Perception Questionnaire;
NR, not reported; NC, not calculated; SD, standard deviation; SE, standard error.
aAge reported in years.
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Table 2. Effective public health practice project quality assessment tool.
Authors (year) Selection

bias
Study
design

Confounders Blinding Data collection
methods

Withdrawals
and drop-outs

Global rating

Cascales-Pérez et al. [63] 1 1 2 2 1 1 Strong
Fissler et al. [6] 3 1 3 2 1 1 Weak
Karanassios et al. [64] 2 2 2 3 1 1 Moderate
Labelle et al. [65] 3 2 1 2 1 2 Moderate
Price et al. [66] 3 1 2 2 1 1 Moderate
van der Velden et al. [62] 2 1 2 2 1 2 Strong

ngs). This tool was chosen for its widespread use and sound
reliability and validity [70].

3. Results
Six studies were included in this review (see Table 1).

Sample sizes ranged from 58 to 187, with a total of 646
participants. Studies were undertaken in Germany (n = 2),
Spain (n = 1) and America (n = 3). The study designs in-
cluded three randomised control trials (RCT), one cluster
RCT, one cohort study and one clinical control trial. Re-
garding population characteristics, studies included partic-
ipants with depressive symptoms (n = 3), women with sub-
stance use disorders (n = 1), health professionals (n = 1)
and cancer patients (n = 1). All studies included partici-
pants over 18 years, with the mean age across studies rang-
ing from 36.4 to 54 years.

Diagnostic criteria for depression and baseline symp-
tom severity scores were not consistently reported across
the included studies. Where reported, symptom severity
was generally described using self-report measures, but het-
erogeneous methods and reporting limited direct compari-
son across studies.

3.1 Mindfulness-Based Interventions
3.1.1 Type of Mindfulness-Based Intervention

Of the included studies, two utilised MBCT [6,62],
one employed MBSR [63], one incorporated a combina-
tion of MBSR and CBT [64], another applied Mindfulness-
based Cancer Recovery (MBCR) [65] derived fromMBSR,
and the last used Mindful Awareness in Body-Oriented
Therapy (MABT) [66], also adapted from MBSR.

3.1.2 Length of Mindfulness-Based Intervention
The duration ofMBIs ranged from 3 to 10 weeks. One

study involved 90-minute sessions delivered weekly over 8
to 10 weeks [66], three studies were delivered weekly over
8 weeks [62,63,65], one study was bi-weekly for 4 weeks
[64], and another had intensive 1.5-hour sessions weekly
for 3 weeks [6]. Fissler et al.’s [6] intensive included daily
home practice for 25 minutes twice daily, with participants
receiving a psychoeducation booklet and a structured man-
ual. All studies incorporated in-person mindfulness ses-
sions accompanied by take-home meditation exercises.

3.2 Outcome Measures
3.2.1 Depression

Regarding depression measures, three studies used the
Beck Depression Inventory (BDI/BDI-II) [71], two utilised
the Profile of Mood States (POMS) [72], and one employed
the Quick Inventory of Depressive Symptomatology–Self-
Report (QIDS-SR) [73].

3.2.2 Interoceptive Awareness
Regarding IA measures, three studies used the MAIA

[41], one utilised the BPQ [42], and two employed the
FFMQ [43].

3.3 Effectiveness of Mindfulness-Based Interventions on
Outcome Measures
3.3.1 Significant Effect of Mindfulness-Based
Interventions on Depression

All six included studies found that MBIs significantly
improved depressive symptomology. According to Co-
hen’s [74] effect size interpretation, three studies reported
a small effect of MBIs on reducing depressive symptoms
[63,65,66]. Karanassios et al. [64] found a medium effect
size, indicating that combining MBSR and CBT was mod-
erately more effective than CBT alone. Notably, Fissler et
al. [6] reported a large effect size, showing that MBCT was
significantly more effective than restful activities in reduc-
ing depressive symptoms.

3.3.2 Significant Effect of Mindfulness-Based
Interventions on Interoceptive Awareness

Based onCohen’s [74] effect size interpretation, all six
studies found that MBIs significantly improved IA, though
notable differences emerged across outcome measures. For
example, Karanassios et al. [64] used the BPQ and re-
ported minimal differences in IA abilities between MBSR
and CBT compared to CBT alone.

Moreover, Cascales-Pérez et al. [63] found a large
effect size for the Observe subscale of the FFMQ using
MBSR, indicating substantial improvement in participants’
ability to observe internal bodily sensations relative to a
psychoeducation group. Similarly, Labelle et al. [65]
reported a large effect size for the same subscale using
MBCR, suggesting an enhanced ability to observe bod-
ily sensations compared to a waitlist control. Both stud-
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ies noted small-to-moderate effect sizes on the Describe
subscale, reflecting a slight-to-moderate increase in partic-
ipants’ ability to describe internal sensations.

Regarding the MAIA, Fissler et al. [6] found small
effects on the Noticing, Not Distracting, and Emotional
Awareness subscales, moderate effects on the Not Worry-
ing, Attention Regulation, Body Listening and Trusting sub-
scales, and a large effect on the Self-Regulation subscale,
indicating a strong impact of MBCT on self-regulation.
In addition, Price et al. [66] reported small effect sizes
for MABT on the Not Distracting and Not Worrying sub-
scales and moderate effects on the Noticing, Attention Reg-
ulation, Emotional Awareness, Body Listening and Trust-
ing subscales, with a large effect size for Self-Regulation,
demonstrating significant improvement in self-regulation
compared to controls. Additionally, van der Velden et al.
[62] reported large effect sizes for the Noticing, Attention
Regulation, Emotional Awareness, andBody Listening sub-
scales in the MBCT group.

3.4 Mediating Role of Interoceptive Awareness
Fissler et al. [6] were the only study to explore IA as a

mediator, finding that, among the facets of IA measured by
the MAIA, only the Body Listening subscale mediated the
relationship between MBCT and depressive symptoms.

3.5 Quality Assessment
Table 2 presents the EPHPP quality assessment tool

ratings. Two studies received a global rating of ‘strong’,
three received a ‘moderate’ rating, and one received a
‘weak’ rating.

4. Discussion
The current systematic review aimed to examine the

effects of MBIs derived fromMBSR, MBCT, or MiCBT on
reducing depressive symptoms and enhancing IA and to de-
termine whether IAmediates this relationship. All included
studies supported the first hypothesis, showing a significant
effect of MBIs on both depressive symptomology and IA.
The second hypothesis, proposing that IA may mediate the
relationship between MBIs and depressive symptoms, was
partially supported.

4.1 Synthesis of Results
Consistent with previous research, this review con-

firmed Hypothesis 1 that MBIs led to improvements in de-
pressive symptoms [3,8,29] and IA [58,59]. The reduction
in depressive symptoms was expected, given the growing
literature evaluating the efficacy of MBIs for alleviating
depression [2,30]. The relationship between MBIs and IA
was also anticipated, as MBIs incorporate mindfulness and
meditation techniques that enhance bodily awareness and
promote emotion regulation and equanimity [1,52].

Hypothesis 2 was partially supported, with Fissler et
al. [6] being the only included study to identify IA as a

mediating variable in the relationship between MBIs and
depressive symptoms. Although MBCT significantly im-
proved several aspects of IA as measured by the MAIA,
the mediation effect was observed only for the Body Lis-
tening subscale. This indicates that enhancing the abil-
ity to listen to and interpret bodily sensations may be cru-
cial in how MBIs contribute to reductions in depressive
symptoms. However, due to study quality limitations, we
currently cannot conclusively determine IA as a mediator
across all aspects of interoception in this relationship.

Nonetheless, Fissler et al.’s [6] findings align with re-
search suggesting IA as a mediator. For example, de Jong
et al. [8] found that improvements in IA mediated the anti-
depressive effects of MBCT in patients with comorbid de-
pression and chronic pain. However, as a pilot study, it was
excluded from this review based on our exclusion criteria.
Similarly, Eggart and Valdés-Stauber [75] suggested that
the Self-Regulation subscale on the MAIA partially medi-
ated the relationship between depression and somatic symp-
tom burden. Although not focused on MBIs, Eggart and
Valdés-Stauber’s [75] findings are relevant, as this review
found that self-regulation, a key IA component, had some
of the largest effect sizes among the MAIA subscales (d =
0.86–0.88), indicating its importance in emotional wellbe-
ing. Understanding the role of body listening in this con-
text may inform future MBIs aimed at reducing depressive
symptoms.

Notably, five studies did not investigate IA as a media-
tor [62–66]. This could be due to a focus on the main effects
or direct relationships between variables, a lack of a theo-
retical framework for hypothesising mediators, or smaller
sample sizes limiting the statistical power needed for me-
diation analyses [76]. Additionally, many studies lack de-
tail on how much their MBI emphasises IA development,
making it challenging to assess its role as a potential mecha-
nism of change. This lack of precisionmay contribute to the
under-exploration of IA as a mediator in current research.
Future studies should clarify the techniques used to enhance
IAwithinMBIs to better understand its role inmental health
outcomes.

Additionally, substantial variation existed among the
studies. While all employed MBIs, only Fissler et al. [6]
and van der Velden et al. [62] used the same intervention,
MBCT, but over 3 and 8 weeks, respectively. Although
both studies used the MAIA, Fissler et al. [6] reported
a large effect size on the Self-Regulation subscale, while
van der Velden et al. [62] demonstrated large effect sizes
for the Noticing, Attention Regulation, Emotional Aware-
ness, andBody Listening subscales. The variability in effect
sizes, duration, demographics, and control groups compli-
cates comparisons, limiting the generalisability of findings
and preventing strong conclusions aboutMBCT’s effective-
ness across durations [77].

Beyond the observed variability in intervention pro-
tocols and outcome measurement approaches, the clinical
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populations examined across studies demonstrated consid-
erable heterogeneity, including individuals with depression
[6,62,64], cancer patients [65], women with substance use
disorders [66], and healthcare professionals [63]. This het-
erogeneity limits the generalisability of findings and raises
important considerations about the applicability of MBIs
across diverse clinical contexts. Although preliminary ev-
idence indicates benefits across populations, the mecha-
nisms and magnitude of effect may differ between groups,
highlighting the need for research into population-specific
responses and tailored interventions.

MBSR and MBCT have consistently been shown to
reduce depressive symptoms across various conditions [2,
10,12]. However, differences in how these interventions
cultivate IA may affect their specific therapeutic outcomes.
This review found thatMBIs derived fromMBSRorMBCT
effectively reduced depressive symptoms and enhanced IA.
For example, MABT, derived from MBSR, was designed
to teach core IA skills, such as recognising and evaluat-
ing bodily cues [37]. Using MABT, Price et al. [66] re-
ported a large effect size for the MAIA’s Self-Regulation
subscale, highlighting MABT’s effectiveness in enhancing
self-regulation, which is closely linked to IA and emotional
regulation processes [78]. Although Price et al. [66] found
thatMABT significantly improved IA, it only showedmod-
est changes in depressive symptoms, suggesting that while
it enhances IA, it may be less effective in targeting de-
pressive symptoms compared to other interventions. These
findings underscore the need to explore IA-focused ap-
proaches like MABT for their unique therapeutic poten-
tial, particularly in enhancing self-regulation and emotional
wellbeing.

Furthermore, the outcome measures used to assess
IA were heterogeneous. Half of the included studies em-
ployed the MAIA, the most widely used IA measure, which
assesses various state-trait aspects of interoception [44].
However, flaws in the MAIA measure have been noted,
such as weak associations between its Not Distracting and
Not Worrying subscales and other MAIA subscales [79].
Moreover, two studies used the FFMQ, which has been crit-
icised for only partially capturing IA in theObserve andDe-
scribe subscales [67,68]. Additionally, neither the MAIA
nor the FFMQ generates a total score, necessitating sepa-
rate effect size calculations for each subscale. These fac-
tors, along with the limitations of this review, should be
considered when interpreting its findings.

4.2 Strengths and Limitations

One strength of this review is its adherence to
PRISMA guidelines for systematic reviews and preregis-
tration on PROSPERO, which enhanced research quality
and transparency [80]. The comprehensive search strat-
egy ensured that a wide range of papers were screened for
inclusion. Additionally, using two independent reviewers
for screening reduced selection bias and enhanced accuracy

and reliability [81]. Lastly, including studies with control
or comparator conditions helped mitigate threats to internal
validity [82].

Despite its strengths, this review has limitations that
warrant caution in interpretation. A key limitation is the
small number of included studies, attributed to the strin-
gent search strategy, strict inclusion and exclusion criteria,
limited available literature, and study heterogeneity, which
prevented a meta-analysis. Furthermore, the quality of the
included studies varied, with only two receiving a ‘strong’
rating, underscoring the limited quality of the available ev-
idence.

4.3 Future Directions and Implications

The current review’s findings suggest that MBIs have
clinical implications for treating depressive symptoms as
they are associated with increased IA and reduced symp-
toms. Future research should continue exploring IA as a key
mechanism for optimising MBIs’ effectiveness in treating
depressive symptoms.

Additionally, IA is often considered a mechanism of
change in MBIs for reducing depressive symptoms; how-
ever, only one study in this review [6] specifically examined
IA as a mediator. Kerr et al. [83] suggest that it remains un-
clear whether the focus on body sensations inMBIs directly
contributes to these changes, highlighting the need for fur-
ther research into the roles of IA and bodily awareness.
MiCBT, which emphasises the development of equanim-
ity through increased awareness of body sensations (i.e.,
IA), may offer valuable insights into how bodily awareness
affects emotional regulation [5]. By teaching individuals
to observe and become less reactive to bodily sensations,
MiCBT could present a unique approach to alleviating dis-
tress and enhancing mental health. Rooted in ancient vipas-
sana traditions, MiCBT employs body scanning techniques
to cultivate awareness and equanimity, aiming to enhance
insight into bodily sensations, manage distress, and reduce
reactions that might perpetuate emotional suffering [5]. Al-
though no included studies utilised MiCBT, its theoretical
framework [36] and initial evidence support its effective-
ness across various populations, including those with mul-
tiple sclerosis [34], diabetes [35] and comorbid anxiety and
depression [84]. However, currently, there is no evidence
that IA mediates the outcomes associated with MiCBT, as
supporting data is lacking. Future research should explore
IA’s role as a mechanism of change and examine the re-
lationship between MiCBT, depression and IA, given its
strong theoretical basis [36].

Although only one study in this review explicitly in-
vestigated IA as a mediator of treatment effects [6], em-
ploying a serial multiple mediation model with bootstrap-
pingmethods, it did not compare IAwith other theoretically
plausible mediators such as trait mindfulness or emotion
regulation capacity. This focus on IA as a primary mediat-
ing factor limits conclusions regarding its unique contribu-
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tion to therapeutic outcomes. Future research should con-
sider using comparative mediation analyses that simultane-
ously test multiple potential mediators to clarify the relative
influence of IA compared to other mechanisms underlying
the therapeutic effects of MBIs.

A key challenge in advancing research into IA lies in
its complex conceptualisation and measurement. IA en-
compasses objectivemeasures, such as heart detection tests,
and subjective scales, like the MAIA, BPQ, and FFMQ,
which often include multiple facets beyond IA, blurring
measurement boundaries. Objective measures provide in-
sight into interoceptive accuracy (i.e., how well individu-
als detect internal signals), while subjective scales assess
interoceptive sensibility, incorporating emotional and cog-
nitive dimensions. This duality complicates comparisons
across interventions, as each measure captures different as-
pects of interoception. Prior research has noted inconsis-
tencies and concerns regarding the discriminant validity of
the subjective IA measures included in this review [31,45].
Thus, developing a widely adopted, psychometrically ro-
bust measure of IA is essential for improving diagnosis,
treatment tracking, and understanding the mechanisms of
change across conditions.

Despite these challenges, applying objective IA
via the Mindfulness-based Interoceptive Exposure Task
(MIET) [5,85] offers a potentially valuable tool. Although
not utilised in the included studies, the MIET is designed
to expose participants to distressing sensations by observ-
ing them objectively rather than avoiding them [86]. This
tool has shown promise in reducing pain, depression, and
stress in chronic pain samples [87]. Further research is
needed to explore its effectiveness in populations with de-
pression and other groups where IA is crucial for therapeu-
tic outcomes, such as those with eating disorders [88], post-
traumatic stress disorder [89], and autism spectrum condi-
tions [90]. As IA gains recognition as a transdiagnostic fac-
tor [91,92], tools like the MIET may be instrumental in im-
proving mental health outcomes. As Barrett and Quigley
[50] suggest, interoception may hold the key to understand-
ing health and illness, making it vital to investigate how
tools like the MIET can help unlock the therapeutic poten-
tial of IA in diverse populations.

Lastly, this review’s lack of meta-analysis underscores
the need for standardisation in future research, including
uniform treatment manuals, consistent intervention dura-
tions, and standardised outcome measures. This would im-
prove the reliability of findings, enable meaningful cross-
study comparisons, and guide clinicians in making in-
formed treatment decisions.

5. Conclusions
This review offers preliminary evidence supporting

the potential of MBIs to reduce depressive symptoms and
enhance IA. While the findings are suggestive of a mediat-
ing role for IA in these effects, current evidence is limited

by small sample sizes, methodological variability, and high
heterogeneity among study populations. These limitations
constrain the generalisability of results and underscore the
need for larger, well-controlled trials to verify these associ-
ations. As IA continues to gain attention as a possible trans-
diagnostic factor across mental health conditions, further
research is warranted to clarify its therapeutic role within
MBIs. Future studies should prioritise the systematic in-
tegration and measurement of IA to better understand its
contribution to treatment outcomes and its potential utility
across diverse clinical contexts.

Availability of Data and Materials
The datasets generated and analyzed during the cur-

rent study are available from the corresponding author on
reasonable request.

Author Contributions
SK and AS designed the research study. SK per-

formed the research under the supervision of AS. SK anal-
ysed the data. SK prepared the first draft of the manuscript
under the supervision of AS. Both authors contributed to
reviewing and editorial changes in the manuscript. Both
authors read and approved the final manuscript. Both au-
thors have participated sufficiently in the work and agreed
to be accountable for all aspects of the work.

Ethics Approval and Consent to Participate
Not applicable.

Acknowledgment
Not applicable.

Funding
This research received no external funding.

Conflict of Interest
The authors declare no competing interests.

Declaration of AI and AI-Assisted
Technologies in the Writing Process

During the preparation of this work the authors used
ChatGpt-3.5, Claude 3.7 Sonnet, and Grammarly in order
to check spelling and grammar. After using this tool, the
authors reviewed and edited the content as needed and takes
full responsibility for the content of the publication.

Supplementary Material
Supplementary material associated with this article

can be found, in the online version, at https://doi.org/10.
31083/AP39860.

11

https://doi.org/10.31083/AP39860
https://doi.org/10.31083/AP39860
https://www.imrpress.com


References
[1] Gibson J. Mindfulness, Interoception, and the Body: A Contem-

porary Perspective. Frontiers in Psychology. 2019; 10: 2012.
https://doi.org/10.3389/fpsyg.2019.02012.

[2] Khoury B, Lecomte T, Fortin G, Masse M, Therien P, Bouchard
V, et al. Mindfulness-based therapy: a comprehensive meta-
analysis. Clinical Psychology Review. 2013; 33: 763–771. ht
tps://doi.org/10.1016/j.cpr.2013.05.005.

[3] Bhattacharya S, Hofmann SG. Mindfulness-based interventions
for anxiety and depression. Clinics in Integrated Care 2023; 16:
100138. https://doi.org/10.1016/j.intcar.2023.100138.

[4] Hofmann SG, Gómez AF. Mindfulness-Based Interventions for
Anxiety andDepression. The Psychiatric Clinics of North Amer-
ica. 2017; 40: 739–749. https://doi.org/10.1016/j.psc.2017.08.
008.

[5] Cayoun BA. Mindfulness‐integrated CBT: Principles and prac-
tice. 1st edn. John Wiley & Sons: West Sussex, UK. 2011.

[6] Fissler M, Winnebeck E, Schroeter T, Gummersbach M,
Huntenburg JM, Gaertner M, et al. An investigation of the ef-
fects of brief mindfulness training on self-reported interoceptive
awareness, the ability to decenter, and their role in the reduc-
tion of depressive symptoms.Mindfulness. 2016; 7: 1170–1181.
https://doi.org/10.1007/s12671-016-0559-z

[7] Neale M. Buddhist Origins of Mindfulness Meditation. Ad-
vances in Contemplative Psychotherapy. 2nd edn. Routledge:
New York, USA. 2023.

[8] de Jong M, Lazar SW, Hug K, Mehling WE, Hölzel BK, Sack
AT, et al. Effects of Mindfulness-Based Cognitive Therapy on
Body Awareness in Patients with Chronic Pain and Comorbid
Depression. Frontiers in Psychology. 2016; 7: 967. https://doi.
org/10.3389/fpsyg.2016.00967.

[9] Kabat-Zinn J. Mindfulness. Mindfulness. 2015; 6: 1481–1483.
https://doi.org/10.1007/s12671-015-0456-x

[10] Strauss C, Cavanagh K, Oliver A, Pettman D. Mindfulness-
based interventions for people diagnosed with a current episode
of an anxiety or depressive disorder: a meta-analysis of ran-
domised controlled trials. PLoS ONE. 2014; 9: e96110. https:
//doi.org/10.1371/journal.pone.0096110.

[11] Kropp A, Sedlmeier P. What makes mindfulness-based inter-
ventions effective? An examination of common components.
Mindfulness. 2019; 10: 2060–2072. https://doi.org/10.1007/
s12671-019-01167-x

[12] Perestelo-Perez L, Barraca J, Peñate W, Rivero-Santana A,
Alvarez-Perez Y. Mindfulness-based interventions for the treat-
ment of depressive rumination: Systematic review and meta-
analysis. International Journal of Clinical and Health Psychol-
ogy. 2017; 17: 282–295. https://doi.org/10.1016/j.ijchp.2017.
07.004.

[13] Frances S, Shawyer F, Cayoun B, Enticott J, Meadows G. Study
protocol for a randomized control trial to investigate the effec-
tiveness of an 8-weekmindfulness-integrated cognitive behavior
therapy (MiCBT) transdiagnostic group intervention for primary
care patients. BMC Psychiatry. 2020; 20: 7. https://doi.org/10.
1186/s12888-019-2411-1.

[14] Kahl KG, Winter L, Schweiger U. The third wave of cognitive
behavioural therapies: what is new and what is effective? Cur-
rent Opinion in Psychiatry. 2012; 25: 522–528. https://doi.org/
10.1097/YCO.0b013e328358e531.

[15] Kabat-Zinn J. Mindfulness-based interventions in context: Past,
present, and future. Clinical Psychology: Science and Practice.
2003; 10: 144–156. https://doi.org/10.1093/clipsy.bpg016.

[16] Segal ZV, Williams JMG, Teasdale JD. Mindfulness-based cog-
nitive therapy for depression: A new approach to preventing re-
lapse. Guilford Press: New York, USA. 2002.

[17] Virgili M. Mindfulness-based interventions reduce psycholog-
ical distress in working adults: A meta-analysis of interven-

tion studies. Mindfulness. 2015; 6: 326–337. https://doi.org/10.
1007/s12671-013-0264-0.

[18] Kabat-Zinn J, Hanh TN. Full catastrophe living: Using the wis-
dom of your body and mind to face stress, pain, and illness (Re-
vised and updated edition). Bantam Books Trade Paperbacks:
New York, USA. 2013.

[19] Kriakous SA, Elliott KA, Lamers C, Owen R. The Effective-
ness of Mindfulness-Based Stress Reduction on the Psycho-
logical Functioning of Healthcare Professionals: a Systematic
Review. Mindfulness. 2021; 12: 1–28. https://doi.org/10.1007/
s12671-020-01500-9.

[20] Williams JMG, Russell I, Russell D. Mindfulness-based cogni-
tive therapy: further issues in current evidence and future re-
search. Journal of Consulting and Clinical Psychology. 2008;
76: 524–529. https://doi.org/10.1037/0022-006X.76.3.524.

[21] Musa ZA, Lam SK, Mukhtar FBM, Yan SK, Olalekan OT,
Geok SK. Effectiveness of Mindfulness-Based Cognitive Ther-
apy on the management of depressive disorder: Systematic re-
view. International Journal of Africa Nursing Sciences. 2020;
12: 100200. https://doi.org/10.1016/j.ijans.2020.100200.

[22] Schroevers MJ, Tovote KA, Snippe E, Fleer J. Group and In-
dividual Mindfulness-Based Cognitive Therapy (MBCT) Are
Both Effective: a Pilot Randomized Controlled Trial in De-
pressed People with a Somatic Disease. Mindfulness. 2016; 7:
1339–1346. https://doi.org/10.1007/s12671-016-0575-z.

[23] Shahar B, Britton WB, Sbarra DA, Figueredo AJ, Bootzin RR.
Mechanisms of change in mindfulness-based cognitive therapy
for depression: Preliminary evidence from a randomized con-
trolled trial. International Journal of Cognitive Therapy. 2010;
3: 402–418. https://doi.org/10.1521/ijct.2010.3.4.402.

[24] Kuyken W, Warren FC, Taylor RS, Whalley B, Crane C, Bon-
dolfi G, et al. Efficacy of Mindfulness-Based Cognitive Ther-
apy in Prevention of Depressive Relapse: An Individual Patient
Data Meta-analysis From Randomized Trials. JAMA Psychia-
try. 2016; 73: 565–574. https://doi.org/10.1001/jamapsychiatry
.2016.0076.

[25] Tickell A, Ball S, Bernard P, Kuyken W, Marx R, Pack
S, et al. The Effectiveness of Mindfulness-Based Cogni-
tive Therapy (MBCT) in Real-World Healthcare Services.
Mindfulness. 2020; 11: 279–290. https://doi.org/10.1007/
s12671-018-1087-9.

[26] Francis SEB, Shawyer F, Cayoun BA, Grabovac A,Meadows G.
Differentiating mindfulness-integrated cognitive behavior ther-
apy and mindfulness-based cognitive therapy clinically: the
why, how, and what of evidence-based practice. Frontiers in
Psychology. 2024; 15: 1342592. https://doi.org/10.3389/fpsyg.
2024.1342592.

[27] Bahrani S, Zargar F, Yousefipour G, Akbari H. The effectiveness
of mindfulness-integrated cognitive behavior therapy on depres-
sion, anxiety, and stress in females with multiple sclerosis: A
single blind randomized controlled trial. Iranian Red Crescent
Medical Journal. 2017; 19. https://doi.org/10.5812/ircmj.44566.

[28] Francis SEB, Shawyer F, Cayoun B, Enticott J, Meadows
GN. Group Mindfulness-Integrated Cognitive Behavior Ther-
apy (MiCBT) Reduces Depression and Anxiety and Improves
Flourishing in a Transdiagnostic Primary Care Sample Com-
pared to Treatment-as-Usual: A Randomized Controlled Trial.
Frontiers in Psychiatry. 2022; 13: 815170. https://doi.org/10.
3389/fpsyt.2022.815170.

[29] Shapero BG, Greenberg J, Pedrelli P, de Jong M, Desbordes G.
Mindfulness-Based Interventions in Psychiatry. Focus (Ameri-
can Psychiatric Publishing). 2018; 16: 32–39. https://doi.org/10.
1176/appi.focus.20170039.

[30] Guendelman S, Medeiros S, Rampes H. Mindfulness and Emo-
tion Regulation: Insights from Neurobiological, Psychological,
and Clinical Studies. Frontiers in Psychology. 2017; 8: 220.

12

https://doi.org/10.3389/fpsyg.2019.02012
https://doi.org/10.1016/j.cpr.2013.05.005
https://doi.org/10.1016/j.cpr.2013.05.005
https://doi.org/10.1016/j.intcar.2023.100138
https://doi.org/10.1016/j.psc.2017.08.008
https://doi.org/10.1016/j.psc.2017.08.008
https://doi.org/10.1007/s12671-016-0559-z
https://doi.org/10.3389/fpsyg.2016.00967
https://doi.org/10.3389/fpsyg.2016.00967
https://doi.org/10.1007/s12671-015-0456-x
https://doi.org/10.1371/journal.pone.0096110
https://doi.org/10.1371/journal.pone.0096110
https://doi.org/10.1007/s12671-019-01167-x
https://doi.org/10.1007/s12671-019-01167-x
https://doi.org/10.1016/j.ijchp.2017.07.004
https://doi.org/10.1016/j.ijchp.2017.07.004
https://doi.org/10.1186/s12888-019-2411-1
https://doi.org/10.1186/s12888-019-2411-1
https://doi.org/10.1097/YCO.0b013e328358e531
https://doi.org/10.1097/YCO.0b013e328358e531
https://doi.org/10.1093/clipsy.bpg016
https://doi.org/10.1007/s12671-013-0264-0
https://doi.org/10.1007/s12671-013-0264-0
https://doi.org/10.1007/s12671-020-01500-9
https://doi.org/10.1007/s12671-020-01500-9
https://doi.org/10.1037/0022-006X.76.3.524
https://doi.org/10.1016/j.ijans.2020.100200
https://doi.org/10.1007/s12671-016-0575-z
https://doi.org/10.1521/ijct.2010.3.4.402
https://doi.org/10.1001/jamapsychiatry.2016.0076
https://doi.org/10.1001/jamapsychiatry.2016.0076
https://doi.org/10.1007/s12671-018-1087-9
https://doi.org/10.1007/s12671-018-1087-9
https://doi.org/10.3389/fpsyg.2024.1342592
https://doi.org/10.3389/fpsyg.2024.1342592
https://doi.org/10.5812/ircmj.44566
https://doi.org/10.3389/fpsyt.2022.815170
https://doi.org/10.3389/fpsyt.2022.815170
https://doi.org/10.1176/appi.focus.20170039
https://doi.org/10.1176/appi.focus.20170039
https://www.imrpress.com


https://doi.org/10.3389/fpsyg.2017.00220.
[31] Goldberg SB, Tucker RP, Greene PA, Davidson RJ, Kearney DJ,

Simpson TL. Mindfulness-based cognitive therapy for the treat-
ment of current depressive symptoms: a meta-analysis. Cogni-
tive Behaviour Therapy. 2019; 48: 445–462. https://doi.org/10.
1080/16506073.2018.1556330.

[32] McCartney M, Nevitt S, Lloyd A, Hill R, White R, Duarte R.
Mindfulness-based cognitive therapy for prevention and time
to depressive relapse: Systematic review and network meta-
analysis. Acta Psychiatrica Scandinavica. 2021; 143: 6–21.
https://doi.org/10.1111/acps.13242.

[33] Baker AL, Kavanagh DJ, Kay-Lambkin FJ, Hunt SA, Lewin TJ,
Carr VJ, et al. Randomized controlled trial of MICBT for co-
existing alcohol misuse and depression: outcomes to 36-months.
Journal of Substance Abuse Treatment. 2014; 46: 281–290. http
s://doi.org/10.1016/j.jsat.2013.10.001.

[34] Pouyanfard S, Mohammadpour M, ParviziFard AA, Sadeghi
K. Effectiveness of mindfulness-integrated cognitive behavior
therapy on anxiety, depression and hope in multiple sclero-
sis patients: a randomized clinical trial. Trends in Psychiatry
and Psychotherapy. 2020; 42: 55–63. https://doi.org/10.1590/
2237-6089-2018-0105.

[35] Sohrabi F, Sohrabi A, Shams-Alizadeh N, Cayoun BA. Manag-
ing type 2 diabetes and depression with Mindfulness-integrated
Cognitive Behavior Therapy (MiCBT). Discover Psychology.
2022; 2: 10. https://doi.org/10.1007/s44202-022-00026-6.

[36] Cayoun BA, Shires AG. Co-emergence Reinforcement and Its
Relevance to Interoceptive Desensitization in Mindfulness and
Therapies Aiming at Transdiagnostic Efficacy. Frontiers in Psy-
chology. 2020; 11: 545945. https://doi.org/10.3389/fpsyg.2020.
545945.

[37] Price CJ, Hooven C. Interoceptive Awareness Skills for Emo-
tion Regulation: Theory and Approach of Mindful Awareness
in Body-Oriented Therapy (MABT). Frontiers in Psychology.
2018; 9: 798. https://doi.org/10.3389/fpsyg.2018.00798.

[38] Chen WG, Schloesser D, Arensdorf AM, Simmons JM, Cui C,
Valentino R, et al. The Emerging Science of Interoception: Sens-
ing, Integrating, Interpreting, and Regulating Signals within the
Self. Trends in Neurosciences. 2021; 44: 3–16. https://doi.org/
10.1016/j.tins.2020.10.007.

[39] Klamut O,Weissenberger S. Embodying Consciousness through
Interoception and a Balanced Time Perspective. Brain Sciences.
2023; 13: 592. https://doi.org/10.3390/brainsci13040592.

[40] Khalsa SS, Adolphs R, Cameron OG, Critchley HD, Davenport
PW, Feinstein JS, et al. Interoception and Mental Health: A
Roadmap. Biological Psychiatry. Cognitive Neuroscience and
Neuroimaging. 2018; 3: 501–513. https://doi.org/10.1016/j.bp
sc.2017.12.004.

[41] Mehling WE, Price C, Daubenmier JJ, Acree M, Bartmess E,
Stewart A. The Multidimensional Assessment of Interoceptive
Awareness (MAIA). PLoS ONE. 2012; 7: e48230. https://doi.or
g/10.1371/journal.pone.0048230.

[42] Porges SW. Body Perception Questionnaire. Laboratory of De-
velopmental Assessment: University of Maryland. 1993; 10:
s15327752jpa5304_1.

[43] Baer RA, Smith GT, Hopkins J, Krietemeyer J, Toney L. Us-
ing self-report assessment methods to explore facets of mind-
fulness. Assessment. 2006; 13: 27–45. https://doi.org/10.1177/
1073191105283504.

[44] Mehling WE, Acree M, Stewart A, Silas J, Jones A. The Multi-
dimensional Assessment of Interoceptive Awareness, Version 2
(MAIA-2). PLoS ONE. 2018; 13: e0208034. https://doi.org/10.
1371/journal.pone.0208034.

[45] Vig L, Köteles F, Ferentzi E. Questionnaires of interoception do
not assess the same construct. PLoS ONE. 2022; 17: e0273299.
https://doi.org/10.1371/journal.pone.0273299.

[46] Forkmann T, Scherer A, Meessen J, Michal M, Schächinger H,
Vögele C, et al. Making sense of what you sense: Disentangling
interoceptive awareness, sensibility and accuracy. International
Journal of Psychophysiology. 2016; 109: 71–80. https://doi.org/
10.1016/j.ijpsycho.2016.09.019.

[47] Meessen J, Mainz V, Gauggel S, Volz-Sidiropoulou E, Süt-
terlin S, Forkmann T. The relationship between interoception
and metacognition: A pilot study. Journal of Psychophysiology.
2016; 30: 76–86. https://doi.org/10.1027/0269-8803/a000157.

[48] Murphy J, Catmur C, Bird G. Classifying individual differences
in interoception: Implications for the measurement of intero-
ceptive awareness. Psychonomic Bulletin & Review. 2019; 26:
1467–1471. https://doi.org/10.3758/s13423-019-01632-7.

[49] Fiskum C, Eik-Nes TT, Abdollahpour Ranjbar H, Andersen
J, Habibi Asgarabad M. Interoceptive awareness in a Nor-
wegian population: psychometric properties of the Multidi-
mensional Assessment of Interoceptive Awareness (MAIA)
2. BMC Psychiatry. 2023; 23: 489. https://doi.org/10.1186/
s12888-023-04946-y.

[50] Barrett LF, Quigley KS. Interoception: The Secret Ingredient.
Cerebrum: the Dana Forum on Brain Science. 2021; 2021: cer–
cer–06–21.

[51] Todd J, Aspell JE. Mindfulness, Interoception, and the Body.
Brain Sciences. 2022; 12: 696. https://doi.org/10.3390/brainsci
12060696.

[52] Hanley AW, Mehling WE, Garland EL. Holding the body in
mind: Interoceptive awareness, dispositional mindfulness and
psychological well-being. Journal of Psychosomatic Research.
2017; 99: 13–20. https://doi.org/10.1016/j.jpsychores.2017.05.
014.

[53] Avery JA, Drevets WC, Moseman SE, Bodurka J, Barcalow
JC, Simmons WK. Major depressive disorder is associated with
abnormal interoceptive activity and functional connectivity in
the insula. Biological Psychiatry. 2014; 76: 258–266. https:
//doi.org/10.1016/j.biopsych.2013.11.027.

[54] Cludius B, Mennin D, Ehring T. Emotion regulation as a trans-
diagnostic process. Emotion. 2020; 20: 37–42. https://doi.org/
10.1037/emo0000646.

[55] Limmer J, Kornhuber J, Martin A. Panic and comorbid de-
pression and their associations with stress reactivity, intero-
ceptive awareness and interoceptive accuracy of various biopa-
rameters. Journal of Affective Disorders. 2015; 185: 170–179.
https://doi.org/10.1016/j.jad.2015.07.010.

[56] Dunn BD, Dalgleish T, Ogilvie AD, Lawrence AD. Heart-
beat perception in depression. Behaviour Research and Ther-
apy. 2007; 45: 1921–1930. https://doi.org/10.1016/j.brat.2006.
09.008.

[57] Solano López AL, Moore S. Dimensions of Body-Awareness
and Depressed Mood and Anxiety. Western Journal of Nurs-
ing Research. 2019; 41: 834–853. https://doi.org/10.1177/
0193945918798374.

[58] Dunne J, Flores M, Gawande R, Schuman-Olivier Z. Losing
trust in body sensations: Interoceptive awareness and depres-
sion symptom severity among primary care patients. Journal of
Affective Disorders. 2021; 282: 1210–1219. https://doi.org/10.
1016/j.jad.2020.12.092.

[59] Farb N, Daubenmier J, Price CJ, Gard T, Kerr C, Dunn BD, et al.
Interoception, contemplative practice, and health. Frontiers in
Psychology. 2015; 6: 763. https://doi.org/10.3389/fpsyg.2015.
00763.

[60] Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC,
Mulrow CD, et al. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. BMJ (Clinical Re-
search Ed.). 2021; 372: n71. https://doi.org/10.1136/bmj.n71.

[61] Covidence. Systematic review software. Veritas Health Innova-
tion, Melbourne, Australia. 2024. Available at: https://www.co

13

https://doi.org/10.3389/fpsyg.2017.00220
https://doi.org/10.1080/16506073.2018.1556330
https://doi.org/10.1080/16506073.2018.1556330
https://doi.org/10.1111/acps.13242
https://doi.org/10.1016/j.jsat.2013.10.001
https://doi.org/10.1016/j.jsat.2013.10.001
https://doi.org/10.1590/2237-6089-2018-0105
https://doi.org/10.1590/2237-6089-2018-0105
https://doi.org/10.1007/s44202-022-00026-6
https://doi.org/10.3389/fpsyg.2020.545945
https://doi.org/10.3389/fpsyg.2020.545945
https://doi.org/10.3389/fpsyg.2018.00798
https://doi.org/10.1016/j.tins.2020.10.007
https://doi.org/10.1016/j.tins.2020.10.007
https://doi.org/10.3390/brainsci13040592
https://doi.org/10.1016/j.bpsc.2017.12.004
https://doi.org/10.1016/j.bpsc.2017.12.004
https://doi.org/10.1371/journal.pone.0048230
https://doi.org/10.1371/journal.pone.0048230
https://doi.org/10.1177/1073191105283504
https://doi.org/10.1177/1073191105283504
https://doi.org/10.1371/journal.pone.0208034
https://doi.org/10.1371/journal.pone.0208034
https://doi.org/10.1371/journal.pone.0273299
https://doi.org/10.1016/j.ijpsycho.2016.09.019
https://doi.org/10.1016/j.ijpsycho.2016.09.019
https://doi.org/10.1027/0269-8803/a000157
https://doi.org/10.3758/s13423-019-01632-7
https://doi.org/10.1186/s12888-023-04946-y
https://doi.org/10.1186/s12888-023-04946-y
https://doi.org/10.3390/brainsci12060696
https://doi.org/10.3390/brainsci12060696
https://doi.org/10.1016/j.jpsychores.2017.05.014
https://doi.org/10.1016/j.jpsychores.2017.05.014
https://doi.org/10.1016/j.biopsych.2013.11.027
https://doi.org/10.1016/j.biopsych.2013.11.027
https://doi.org/10.1037/emo0000646
https://doi.org/10.1037/emo0000646
https://doi.org/10.1016/j.jad.2015.07.010
https://doi.org/10.1016/j.brat.2006.09.008
https://doi.org/10.1016/j.brat.2006.09.008
https://doi.org/10.1177/0193945918798374
https://doi.org/10.1177/0193945918798374
https://doi.org/10.1016/j.jad.2020.12.092
https://doi.org/10.1016/j.jad.2020.12.092
https://doi.org/10.3389/fpsyg.2015.00763
https://doi.org/10.3389/fpsyg.2015.00763
https://doi.org/10.1136/bmj.n71
https://www.covidence.org/
https://www.covidence.org/


vidence.org/ (Accessed: 24 August 2023).
[62] van der Velden AM, Scholl J, Elmholdt EM, Fjorback LO,

Harmer CJ, Lazar SW, et al. Mindfulness Training Changes
Brain Dynamics During Depressive Rumination: A Random-
ized Controlled Trial. Biological Psychiatry. 2023; 93: 233–242.
https://doi.org/10.1016/j.biopsych.2022.06.038.

[63] Cascales-PérezML, Ferrer‐Cascales R, Fernández‐AlcántaraM,
Cabañero‐Martínez MJ. Effects of a mindfulness‐based pro-
gramme on the health‐ and work‐related quality of life of health-
care professionals. Scandinavian Journal of Caring Sciences.
2021; 35: 881–891. https://doi.org/10.1111/scs.12905.

[64] Karanassios G, Schultchen D, Möhrle M, Berberich G, Pollatos
O. The Effects of a Standardized Cognitive-Behavioural Ther-
apy and an Additional Mindfulness-Based Training on Intero-
ceptive Abilities in a Depressed Cohort. Brain Sciences. 2021;
11: 1355. https://doi.org/10.3390/brainsci11101355.

[65] Labelle LE, Campbell TS, Faris P, Carlson LE. Mediators of
Mindfulness-Based Stress Reduction (MBSR): assessing the
timing and sequence of change in cancer patients. Journal of
Clinical Psychology. 2015; 71: 21–40. https://doi.org/10.1002/
jclp.22117.

[66] Price CJ, Thompson EA, Crowell SE, Pike K, Cheng SC,
Parent S, et al. Immediate effects of interoceptive awareness
training through Mindful Awareness in Body-oriented Ther-
apy (MABT) for women in substance use disorder treatment.
Substance Abuse. 2019; 40: 102–115. https://doi.org/10.1080/
08897077.2018.1488335.

[67] Lecuona O, García-Rubio C, De Rivas S, Moreno-Jiménez
JE, Meda-Lara RM, Rodríguez-Carvajal R. A network anal-
ysis of the Five Facets Mindfulness Questionnaire (FFMQ).
Mindfulness. 2021; 12: 2281–2294. https://doi.org/10.1007/
s12671-021-01704-7.

[68] Takahashi T, Saito J, Fujino M, Sato M, Kumano H. The Valid-
ity and Reliability of the Short Form of the Five Facet Mindful-
ness Questionnaire in Japan. Frontiers in Psychology. 2022; 13:
833381. https://doi.org/10.3389/fpsyg.2022.833381.

[69] Thomas BH, Ciliska D, Dobbins M, Micucci S. A process for
systematically reviewing the literature: providing the research
evidence for public health nursing interventions. Worldviews on
Evidence-based Nursing. 2004; 1: 176–184. https://doi.org/10.
1111/j.1524-475X.2004.04006.x.

[70] Armijo-Olivo S, Stiles CR, Hagen NA, Biondo PD, Cummings
GG. Assessment of study quality for systematic reviews: a com-
parison of the Cochrane Collaboration Risk of Bias Tool and
the Effective Public Health Practice Project Quality Assessment
Tool: methodological research. Journal of Evaluation in Clinical
Practice. 2012; 18: 12–18. https://doi.org/10.1111/j.1365-2753.
2010.01516.x.

[71] Beck AT, Steer RA, Brown G. Beck Depression Inventory–
II. Psychological Assessment. 1996. https://doi.org/10.1037/
t00742-000.

[72] McNair DM, Lorr M, Droppleman LF. Manual for the Profile of
Mood States. Educational and Industrial Testing Services: San
Diego, CA. 1971.

[73] Rush AJ, Trivedi MH, Ibrahim HM, Carmody TJ, Arnow B,
Klein DN, et al. The 16-Item Quick Inventory of Depressive
Symptomatology (QIDS), clinician rating (QIDS-C), and self-
report (QIDS-SR): a psychometric evaluation in patients with
chronic major depression. Biological Psychiatry. 2003; 54: 573–
583. https://doi.org/10.1016/s0006-3223(02)01866-8.

[74] Cohen J. Statistical power analysis. Current Directions in Psy-
chological Science. 1992; 1: 98–101.

[75] Eggart M, Valdés-Stauber J. Can changes in multidimensional
self-reported interoception be considered as outcome predic-
tors in severely depressed patients? A moderation and medi-
ation analysis. Journal of Psychosomatic Research. 2021; 141:

110331. https://doi.org/10.1016/j.jpsychores.2020.110331.
[76] Turner RM, Bird SM, Higgins JPT. The impact of study size

on meta-analyses: examination of underpowered studies in
Cochrane reviews. PLoS ONE. 2013; 8: e59202. https://doi.or
g/10.1371/journal.pone.0059202.

[77] Yadav S. Challenges and Concerns in the Utilization of Meta-
Analysis Software: Navigating the Landscape of Scientific Syn-
thesis. Cureus. 2024; 16: e53322. https://doi.org/10.7759/cureus
.53322.

[78] Fazekas C, Avian A, Noehrer R, Matzer F, Vajda C, Hannich
H, et al. Interoceptive awareness and self-regulation contribute
to psychosomatic competence as measured by a new inventory.
Wiener Klinische Wochenschrift. 2022; 134: 581–592. https://
doi.org/10.1007/s00508-020-01670-5.

[79] Ferentzi E, Olaru G, Geiger M, Vig L, Köteles F, Wilhelm O.
Examining the Factor Structure and Validity of the Multidimen-
sional Assessment of Interoceptive Awareness. Journal of Per-
sonality Assessment. 2021; 103: 675–684. https://doi.org/10.
1080/00223891.2020.1813147.

[80] van der Braak K, Ghannad M, Orelio C, Heus P, Damen JAA,
Spijker R, et al. The score after 10 years of registration of sys-
tematic review protocols. Systematic Reviews. 2022; 11: 191.
https://doi.org/10.1186/s13643-022-02053-9.

[81] Stoll CRT, Izadi S, Fowler S, Green P, Suls J, Colditz GA.
The value of a second reviewer for study selection in system-
atic reviews. Research Synthesis Methods. 2019; 10: 539–545.
https://doi.org/10.1002/jrsm.1369.

[82] Sánchez-Meca J, Rosa-Alcázar AI, Marín-Martínez F, Gómez-
Conesa A. Psychological treatment of panic disorder with or
without agoraphobia: a meta-analysis. Clinical Psychology Re-
view. 2010; 30: 37–50. https://doi.org/10.1016/j.cpr.2009.08.
011.

[83] Kerr CE, Sacchet MD, Lazar SW, Moore CI, Jones SR. Mind-
fulness starts with the body: somatosensory attention and top-
down modulation of cortical alpha rhythms in mindfulness med-
itation. Frontiers in Human Neuroscience. 2013; 7: 12. https:
//doi.org/10.3389/fnhum.2013.00012.

[84] Yazdanimehr R, Omidi A, Sadat Z, Akbari H. The Effect of
Mindfulness-integrated Cognitive Behavior Therapy on Depres-
sion and Anxiety among Pregnant Women: a Randomized Clin-
ical Trial. Journal of Caring Sciences. 2016; 5: 195–204. https:
//doi.org/10.15171/jcs.2016.021.

[85] Hanley AW, Hinich J, Kennedy A, Newman C, Martorella G,
Anderson L, et al. The analgesic effects of nurse-led, ultra-
brief mindfulness interventions: A randomized controlled trial.
Mindfulness. 2023; 14: 1113–1124. https://doi.org/10.1007/
s12671-023-02112-9.

[86] Grabovac AD, Cayoun BA. The mindfulness and meditation
workbook for anxiety and depression: Balance emotions, over-
come intrusive thoughts, and find peace using Mindfulness-
integrated CBT. New Harbinger Publications: Oakland, CA,
USA. 2024.

[87] Cayoun B, Simmons A, Shires A. Immediate and lasting
chronic pain reduction following a brief self-implemented
mindfulness-based interoceptive exposure task: A pilot study.
Mindfulness. 2020; 11: 112–124. https://doi.org/10.1007/
s12671-017-0823-x.

[88] Velkoff EA, Perkins NM, Dodd DR, Brown TA, Kaye WH,
Wierenga CE. Elevated interoceptive deficits in individuals with
eating disorders and self‐injurious thoughts and behaviors: A
replication and extension. Suicide and Life-Threatening Behav-
ior. 2024; 54: 129–137. https://doi.org/10.1111/sltb.13024.

[89] Leech K, Stapleton P, Patching A. A roadmap to understand-
ing interoceptive awareness and post-traumatic stress disorder:
a scoping review. Frontiers in Psychiatry. 2024; 15: 1355442.
https://doi.org/10.3389/fpsyt.2024.1355442.

14

https://doi.org/10.1016/j.biopsych.2022.06.038
https://doi.org/10.1111/scs.12905
https://doi.org/10.3390/brainsci11101355
https://doi.org/10.1002/jclp.22117
https://doi.org/10.1002/jclp.22117
https://doi.org/10.1080/08897077.2018.1488335
https://doi.org/10.1080/08897077.2018.1488335
https://doi.org/10.1007/s12671-021-01704-7
https://doi.org/10.1007/s12671-021-01704-7
https://doi.org/10.3389/fpsyg.2022.833381
https://doi.org/10.1111/j.1524-475X.2004.04006.x
https://doi.org/10.1111/j.1524-475X.2004.04006.x
https://doi.org/10.1111/j.1365-2753.2010.01516.x
https://doi.org/10.1111/j.1365-2753.2010.01516.x
https://doi.org/10.1037/t00742-000
https://doi.org/10.1037/t00742-000
https://doi.org/10.1016/s0006-3223(02)01866-8
https://doi.org/10.1016/j.jpsychores.2020.110331
https://doi.org/10.1371/journal.pone.0059202
https://doi.org/10.1371/journal.pone.0059202
https://doi.org/10.7759/cureus.53322
https://doi.org/10.7759/cureus.53322
https://doi.org/10.1007/s00508-020-01670-5
https://doi.org/10.1007/s00508-020-01670-5
https://doi.org/10.1080/00223891.2020.1813147
https://doi.org/10.1080/00223891.2020.1813147
https://doi.org/10.1186/s13643-022-02053-9
https://doi.org/10.1002/jrsm.1369
https://doi.org/10.1016/j.cpr.2009.08.011
https://doi.org/10.1016/j.cpr.2009.08.011
https://doi.org/10.3389/fnhum.2013.00012
https://doi.org/10.3389/fnhum.2013.00012
https://doi.org/10.15171/jcs.2016.021
https://doi.org/10.15171/jcs.2016.021
https://doi.org/10.1007/s12671-023-02112-9
https://doi.org/10.1007/s12671-023-02112-9
https://doi.org/10.1007/s12671-017-0823-x
https://doi.org/10.1007/s12671-017-0823-x
https://doi.org/10.1111/sltb.13024
https://doi.org/10.3389/fpsyt.2024.1355442
https://www.imrpress.com


[90] Mulcahy JS, Davies M, Quadt L, Critchley HD, Garfinkel
SN. Interoceptive awareness mitigates deficits in emotional
prosody recognition in Autism. Biological Psychology. 2019;
146: 107711. https://doi.org/10.1016/j.biopsycho.2019.05.011.

[91] Gnall KE, Sinnott SM, Laumann LE, Park CL, David A, Em-
rich M. Changes in Interoception in Mind-body Therapies for
Chronic Pain: A Systematic Review and Meta-Analysis. Inter-

national Journal of Behavioral Medicine. 2024; 31: 833–847.
https://doi.org/10.1007/s12529-023-10249-z.

[92] Scheffers M, Coenen J, Moeijes J, de Haan A, van Busschbach
J, Bellemans T. TheMultidimensional Assessment of Interocep-
tive Awareness, version 2 (MAIA-2): psychometric properties
in a Dutch non-clinical sample. BMC Psychology. 2024; 12: 53.
https://doi.org/10.1186/s40359-024-01553-8.

15

https://doi.org/10.1016/j.biopsycho.2019.05.011
https://doi.org/10.1007/s12529-023-10249-z
https://doi.org/10.1186/s40359-024-01553-8
https://www.imrpress.com

	Main Points
	1. Introduction 
	1.1 Mindfulness
	1.2 Mindfulness-Based Interventions
	1.2.1 Mindfulness-Based Stress Reduction
	1.2.2 Mindfulness-Based Cognitive Therapy
	1.2.3 Mindfulness-Integrated Cognitive Behavioural Therapy
	1.2.4 Mindfulness-Based Interventions and Depression

	1.3 Interoceptive Awareness 
	1.4 Mindfulness-Based Interventions, Depression and Interoceptive Awareness

	2. Methods
	2.1 Search Strategy
	2.2 Eligibility Criteria
	2.3 Study Selection
	2.4 Data Extraction
	2.5 Quality Assessment 

	3. Results
	3.1 Mindfulness-Based Interventions
	3.1.1 Type of Mindfulness-Based Intervention 
	3.1.2 Length of Mindfulness-Based Intervention

	3.2 Outcome Measures
	3.2.1 Depression
	3.2.2 Interoceptive Awareness

	3.3 Effectiveness of Mindfulness-Based Interventions on Outcome Measures
	3.3.1 Significant Effect of Mindfulness-Based Interventions on Depression
	3.3.2 Significant Effect of Mindfulness-Based Interventions on Interoceptive Awareness

	3.4 Mediating Role of Interoceptive Awareness
	3.5 Quality Assessment 

	4. Discussion
	4.1 Synthesis of Results
	4.2 Strengths and Limitations
	4.3 Future Directions and Implications 

	5. Conclusions
	Availability of Data and Materials
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflict of Interest
	Declaration of AI and AI-Assisted Technologies in the Writing Process
	Supplementary Material

