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Abstract
Diabetes Mellitus (DM) is the most common metabolic disorder and the most common cause of death in eastern popula-
tions, with prevalence estimated to be at the level of epidemic illness. Despite medical attention, psychological factors 
remain a significant contributor to DM, requiring effective psychological interventions. This study evaluated the effects 
of Mindfulness-integrated Cognitive Behavior Therapy (MiCBT) on depression, treatment adherence, and control of 
blood glucose of 25 Iranian patients (11 males and 14 females, mean age = 45.6) with type 2 DM, randomly assigned to 
either an 8-session MiCBT (n = 12) or treatment-as-usual (TAU) (n = 13). We present a theoretical conceptualization and 
detailed step-by-step implementation of MiCBT, and an assessment of its effectiveness in this sample. While no between-
group differences were found at pre-treatment on any of the measures, the MiCBT group showed a significantly greater 
reduction in depression and greater treatment adherence than the TAU group at post-treatment. The MiCBT group also 
showed a significantly greater blood sugar reduction than the TAU group at 6-week follow-up. Within-group analysis 
found no significant change on any of the measures for TAU, whereas the MiCBT group reported a significant decrease 
in depression and increase in treatment adherence from pre- to post-treatment and maintained at 6-week follow-up. 
Blood sugar reduction also only occurred in the MiCBT group from pre- to post-treatment. Replication studies with larger 
samples are necessary to confirm these findings and validate the transdiagnostic efficacy and transcultural applicability 
of MiCBT in type 2 DM.
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1 Introduction

Type 2 Diabetes Mellitus (DM) is a metabolic disorder caused by pancreatic deficiency in insulin secretion or defects in 
its function, or both [1, 2], principally resulting from being overweight and lacking physical activity. In the past two dec-
ades, DM has drawn much attention in the research literature and is recognized as a major threat to global development 
[3, 4]. It is the most common metabolic disorder and the most common cause of death in eastern populations [5]. Two 
decades ago, its prevalence had already increased to the level of epidemic illness [6, 7], decreasing longevity by five to 
10 years [8]. With an estimated 1.6 million deaths directly caused by diabetes in 2016, WHO estimates that diabetes was 
the seventh leading cause of death in 2016.
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A considerable number of people with diabetes experience emotional difficulties which have been associated with 
treatment complications, including depressed mood, reduced quality of life, poor self-care behavior, negative appraisals 
of insulin therapy, reduced glycemic control and subsequent adverse cardiovascular outcomes, including mortality [9, 
10]. There is evidence of a bidirectional association between depressive symptoms and DM, where depressive symptoms 
are associated with an increased risk of developing DM over time and DM levels are associated with an increased risk of 
developing depression over time [11–13]. In Iran, the prevalence of depressive symptoms among patients with diabetes 
is between 71 and 78 percent [14, 15], compared to between 28 and 34 percent in the general population [16].

A recent study suggests that insulin resistance has a shared pathogenic mechanism between depression and type 2 
DM [17]. This could be relevant to the observation that depression often precedes diabetic symptoms in type 2 DM, and 
patients with higher levels of depression have been found to experience more complications with diabetes, reduced 
adherence to medical treatment and health behavior, such as maintaining a healthy diet, and depression seems to cor-
relate with severe deteriorations and eventually death in patients with DM [18]. Naicker et al.’s longitudinal study exam-
ined mortality risk associated with type 2 DM and the presence of comorbid affective symptoms in a large Norwegian 
sample over 18 years [19]. Their study showed that mortality risk (1) increased in the presence of depression, anxiety, or 
both, (2) was higher with comorbid depression only, and (3) the highest risk of death occurred in men with type 2 DM 
and symptoms of depression only.

Depressive symptoms in people with diabetes appear to complicate medical intervention and correlate with therapeu-
tic failure [20]. Given the relevance of comorbid psychological conditions in DM, it has been proposed that psychological 
interventions are important to maximize self-management and improve both glycemic and psychosocial outcomes in 
patients with DM [21]. Among various methods, mindfulness training has been used as an adjunct skillset to cogni-
tive behavior therapy (CBT) or used as an alternative or complementary intervention [22]. Mindfulness originates from 
Buddhist teachings, and involves “moment-by-moment awareness that is cultivated by purposefully paying attention 
to things we ordinarily don’t think of” ([23], p. 2). More specifically, mindfulness requires attentiveness to an immediate 
experience that is free from self-referential evaluation, value-based association or emotional reactivity [24, 25].

Since its inception in Western therapy [26], mindfulness training has been used effectively in numerous therapeutic 
programs to assist in attention and emotion regulation [27]. Mindfulness-based interventions (MBIs) are increasingly used 
to address a wide range of psychological and medical disorders [28] and have been shown to be efficacious in the clinical 
treatment of anxiety and mood dysfunctions [29–31]. There is also some evidence that MBIs may improve psychological 
and biological diabetes-care parameters. For instance, randomized controlled trials of MBIs have shown improvement 
in emotional well-being and decreased symptoms of depression and anxiety, as well as general psychological distress 
at 1-month follow-up [32], 1- and 2-month follow-up [33] and 3- to 9-month follow-up [34]. Other RCTs show that MBIs 
have resulted in reduced diabetes-related stress from pre- to post-treatment [35], and improvement in quality of life and 
use of coping strategies to improve diabetes-related self-care maintained at 3-month follow-up [22], although variations 
in the magnitude of their effects can occur across methods and patient groups (e.g., [36, 37]). In addition, these benefits 
were equally observed when patients attended individual sessions [38].

Mindfulness-integrated Cognitive Behavior Therapy (MiCBT) [39] is one of the evidence-based manualised MBIs, devel-
oped between 2001 and 2004 [40] to systematically integrate mindfulness meditation, in the Burmese Vipassana/Insight 
tradition, with core elements of cognitive-behavior therapy. MiCBT is usually delivered through a four-stage program 
across eight to 12 sessions, but it can be further adjusted according to the type and severity of symptoms. Participants 
learn first to internalize attention and develop experiential awareness and equanimity to improve attention and emo-
tion regulation, and then use various types of exposure methods to externalize these skills in the contexts in which their 
impairment is triggered or maintained (see Method section for details).

The increasing use of MiCBT in clinical settings is partly due to its transdiagnostic applicability and to its emphasis on 
interoceptive desensitization and equanimity, both during mindfulness training and across all integrated behavioral tasks 
included in this approach [41]. The theoretical foundation of MiCBT is the co-emergence model of reinforcement [39, 42], 
which extends the traditional understanding of operant conditioning. This theoretical conceptualization is summarized 
in Appendix 1. There is mounting multidisciplinary evidence for the advantage of increasing interoceptive awareness 
and acceptance in mental health conditions [43]. These studies show clear indications of impaired interoceptive capacity 
in mental health disorders, which may explain why gains in interoceptive awareness and acceptance through mindful-
ness training tend to have transtherapeutic benefits [42, 44]. Accordingly, the transdiagnostic approach of MiCBT is of 
particular interest in conditions such as Diabetes because it enables clinicians to address active clinical symptoms and 
complex comorbidity across a wide range of conditions [45]. A quasi-experimental study also suggested that MiCBT is 
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equally effective when implemented with individuals and groups (Unpublished), which provides flexibility in clinical 
settings where facilitating groups is impractical.

Several randomized controlled trials (RCTs) demonstrated the effectiveness of MiCBT across a range of contexts and 
conditions. For example, MiCBT was shown to be effective in treating anxiety and depression in pregnant women [46] 
and in women with multiple sclerosis [47] from pre- to post-treatment, reducing symptoms of obsessive–compulsive 
disorder with maintained gains at 1-month follow-up [48], reducing perceived pain and increasing pain self-efficacy in 
patients with breast cancer with gains maintained at 1-month follow-up [49], reducing anxiety, depression and fatigue 
while improving sleep quality and hope in patients with Multiple Sclerosis with gains maintained at 2-month follow-up 
[50, 51], changing gene expression in women with perinatal depression [52], and reducing sports-anxiety and pessimism, 
and increasing flow in competitive athletes from pre- to post-intervention [53]. Other studies demonstrated the efficacy 
of the interoceptive desensitization method used in MiCBT in both chronic pain with gains further increased at 2-month 
follow-up [54] and induced pain in student samples [55].

The effects of MiCBT on type 2 DM and co-morbid symptoms were initially explored in a quasi-experimental study 
in a New-Zealander population, where type 2 DM is also of epidemic proportion (Unpublished). Participants reported 
an overall improvement of self-efficacy in managing unhelpful behaviors and unpleasant thoughts, body sensations, 
emotions and relationship with others from pre- to post-treatment. They also reported an increased ability to manage 
clinical symptoms, greater self-compassion and improvement in diabetes self-care. We are aware of one study which 
investigated the effectiveness of MiCBT in type 2 DM in Iran [56]. The results showed that MiCBT led to significant decrease 
in emotional distress and improved treatment adherence and quality of life in people with DM.

The aim of the present study was to provide an evaluation of the effectiveness of MiCBT in an Iranian population with 
type 2 DM attending the Kurdistan Clinic of Diabetes, using an adaptive delivery of MiCBT that takes into account cultural 
and religious complexities in an Iranian population when implementing a methodology that partly originates from a 
Buddhist contemplative tradition. We provide a detailed clinical implementation of both stages of MiCBT implemented 
in this experiment beyond what other studies have presented thus far, including verbatim task instructions and clinical 
dialogues in Appendix 2. We were particularly interested in exploring the possible effects of MiCBT on comorbid depres-
sion, poor adherence to medical treatment and diabetes self-care, including blood glucose control.

Based on previous findings (e.g., [32, 37]), we predicted that depressive symptoms on the Beck Depression Inventory 
would decrease significantly more in the MiCBT group than in the treatment-as-usual (TAU) group. It was also hypoth-
esized that participants in the MiCBT group would be more able to adhere to diabetes treatment and related self-care 
on the Adherence to Therapy Scale than those in the TAU group. We also expected that decreased depression, greater 
treatment adherence and related self-care following treatment would result in a greater blood sugar reduction in the 
MiCBT group than in the control group.

2  Method

2.1  Participants

All potential participants consisted of Kurdish-speaking patients with type 2 DM attending the Kurdistan Clinic of Dia-
betes for their medical treatment, most of whom had a long-term DM diagnosis. Ninety-five patients met the criterion 
for literacy: having at least the ability for reading and writing that equals elementary school education. From these, 36 
met the remaining criteria and were invited to participate. The clinical criteria for inclusion were: (1) scoring at least 15 
on the Beck Depression Inventory (BDI) as per Viinamäki et al.’s [57] recommendations, (2) having no other psychological 
intervention implemented concurrently, and (3) having no suicidal thoughts or intent, and no psychotic states or manic 
symptoms. Exclusion Criteria were (1) the necessity for, or existing prescription of, antidepressants or other psychiatric 
medication, (2) change of drugs for diabetes control, and (3) emerging suicidal ideation in the period of the intervention. 
A recurring reason for exclusion was logistical. Some participants could not attend due to living too far from the center. 
Another was that many were overly suspicious and unwilling to give informed consent. These reduced the potential 
sample down to 36. Consent issues, despite our strict application of standard Helsinki ethical guidelines, may be a reflec-
tion of population suspiciousness, sense of oppression, and inflated need for caution.

Of 36 possible participants, 25 (11 males and 14 females, mean age = 45.6) volunteered and provided consent to 
participate. Participants were randomly assigned to either the MiCBT group (n = 12) or the TAU (control) group (n = 13). 
All participants had been diagnosed with type 2 DM between 2 and 10 years prior to enrolling in the study. However, 
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randomization did not specifically take illness duration into account. The study was explained to participants during their 
first contact with the experimenter. Participants then completed an initial demographics questionnaire, which included 
baseline data for levels of depression and medical treatment adherence. There were no significant between-group dif-
ferences on demographic and baseline data (see Table 1).

In both MiCBT and TAU groups, four participants failed to complete the forms and their data were excluded from 
the study. Their missing data were not obtainable. Intent-to-treat analysis (ITT) was not performed on the basis that ITT 
can only be performed where there is complete outcome data for all randomized participants [58] and the sample was 
too small to perform Maximum Likelihood Estimation or multiple imputation. Accordingly, only the data from eight 
participants in the MiCBT group and nine in the TAU group were retained. A comparison of baseline characteristics of 
participants who dropped out and those who did not is presented in Table 2. There were no significant differences in 
age and in all measures between included and excluded participants.

2.2  Materials

For their home practice of mindfulness meditation, participants in the MiCBT group received either a 60-90 min individual 
session with audiotapes or a printed script format of the same instructions if they could not use the audio instructions 
due to not having means of playing audio instructions. Some participants had no smart phones or audio player, some 
had hearing problems. The original audio instructions [59] were first transcribed and translated in Farsi with the author’s 
permission.

Table 1  Demographic 
variables and statistical 
difference (Chi-Square) 
between variables

TAU Group MiCBT Group χ2 p

n % n %

Gender Male 6 46.1 5 41.6 .051 .501
Female 7 53.8 7 58.3

Marital status single 2 15.3 1 8.33 1.343 .618
married 11 84.6 11 91.6
widow 1 7.6 0 0

Educational level school 11 84.6 11 91.6 .294 .541
University 2 15.3 1 8.33

Work status Employed 4 30.7 3 25 .141 .157
Un-employed 2 15.3 6 50
Self-employed 7 53.8 3 25

Table 2  Baseline 
characteristics of participants 
with complete (included) 
dataset and those with 
incomplete (excluded) dataset 
for each group and for the 
entire sample

Included = participants whose data were included in the analysis, Excluded = participants whose data were 
excluded from the analysis,

M = males, F = females, M = mean, SD = Standard deviation
*  Significance level at .05, calculated with independent-samples t-test

Group Gender Age Depression Adherence HbA1c

N M F M SD P* M SD P* M SD P* M SD P*

MiCBT
 Included 8 3 5 44.6 4.9 .104 26.6 1.59 .711 49.37 4.1 .44 9.34 .33 .714
 Excluded 4 2 2 49.4 2.4 26 4.24 47.5 2.8 9.16 .49

TAU 
 Included 9 4 5 45.4 5.52 .51 28.33 1.15 .23 43.3 6.12 .41 9.15 .59 .42
 Excluded 4 2 2 43.4 2.15 27 1.93 40 5 9.67 .3

Combined
 Included 17 7 10 44.9 5.13 .332 26.9 3.22 .21 47.2 4.91 .31 9.23 .42 .618
 Excluded 8 4 4 47.06 4.5 25.1 3.07 45 3.16 9.06 .57
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Measures. The Beck Depression Inventory (BDI) [60] is a widely used self-report depression rating scale with 21 items 
requiring answers scored on a 4-point scale, ranging from 0 to 3. It is administered across a wide range of psychological 
disorders for adults and adolescents. The BDI was found to have good internal consistency and good convergent validity; 
Cronbach’s alpha between 0.73–0.90. We used the translated version (BDI-I) in Farsi [61], which shows good convergent 
validity and internal consistency; Cronbach alpha between 0.78–0.92. Despite the cross-cultural sample for this study, 
translated items of the BDI accurately captures the expression of depression in the Iranian population, in which it has 
been used extensively.

The Adherence to Therapy Scale [62, 63] is a 4-item self-report questionnaire used to measure the extent to which a 
person follows a therapy protocol, do an intended activity or prevent counterproductive behavior. In the current study, 
participants were asked to include DM-specific medical regimens, such as taking medication, exercising, following a diet, 
and keeping regular medical appointments. It is scored on a 6-point Likert scale, ranging from very poor (1) to excellent 
adherence (6). Its Farsi version [63] showed good convergent validity and acceptable internal consistency; Cronbach’s 
alpha = 0.71. The Glycosylated Hemoglobin Test (HbA1c) measures a person’s average levels of blood glucose over the 
past 2 to 3 months.

2.3  Procedure

After a first consideration of sufficient literacy and diagnosis (especially type of DM), the participants were invited by 
telephone for a pre-enrollment interview, during which the inclusion criteria were assessed, and the baseline measures 
implemented. Those who met inclusion criteria were invited to take part in the study and attend eight weekly sessions. 
These participants were randomly assigned to two groups: a MiCBT group and a TAU group through a simple randomized 
lottery. The intervention group received eight 60 to 90-min individual sessions of MiCBT, while the TAU group did not 
receive any psychological intervention during this period, but continued to receive their usual medical treatment, which 
included as frequent (medical) consultations as required by their medical practitioner, although these were shorter than 
MiCBT sessions. Equally, participants in the MiCBT group received medical consultations as required by their medical 
practitioner.

A postgraduate student of clinical psychology and practitioner of mindfulness meditation implemented MiCBT follow-
ing Cayoun’s implementation manual [39], while supervised by an experienced clinical psychologist. The student had a 
personal regular practice of mindfulness meditation for about 12 months prior to the commencement of the study. The 
supervising clinical psychologist had a personal regular practice of mindfulness meditation for over five years, but neither 
was particularly experienced in MiCBT. Therapy was delivered in individual sessions, rather than in group, because it was 
thought to be a more suitable approach for an Iranian population. The first session included a DM-specific goal-setting 
activity as part of ‘therapy contracting’, and baseline data were collected. All participants were given their routine diabetic 
drugs and only the intervention group undertook Stage 1 (intrapersonal regulation) and Stage 2 (behavioral regulation) 
of the MiCBT program, summarized in Table 3.

Participants in Stage 1 were taught to develop various mindfulness skillsets to improve attention and emotion regu-
lation [27, 39], with an emphasis on body-scanning methods for the development of equanimity, as per the traditional 
teaching of Vipassana meditation in the Burmese tradition of Ledi Sayadaw, U Ba Khin, and Goenka [64]. Equanimity 
is an attitude toward personal experience which combines the inhibition of learned reactivity and the unconditional 
acceptance of the present experience [65]. Equanimity has been defined as “an even-minded mental state or disposi-
tional tendency toward all experiences or objects, regardless of their affective valence (pleasant, unpleasant or neutral) 
or source” ([66], p. 357). Participants developed a degree of equanimity by surveying the body part by part, continuously 
and systematically, while learning to experience body sensations “just as body sensations” and preventing automatic 
reactions (see Appendix 2 for detailed implementation).

Once participants learned to apply and further develop equanimity with common stressors during the first three weeks 
of Stage 1 MiCBT, they undertook Stage 2 of MiCBT, as per the manualized instructions. However, more time was pro-
vided to participants who needed it and Stage 2 was delayed. The individual implementation facilitated these occasional 
adjustments. Stage 2 consists of two integrated exposure methods (imaginal and in vivo) that capitalize on the levels of 
equanimity developed during Stage 1 to decrease both experiential (interoceptive) and situational avoidance. Although 
the manualised structure of these MiCBT stages was purposefully unchanged to preserve and verify its transdiagnostic 
applicability, both interoceptive and exteroceptive exposure methods were set to reduce DM symptoms proliferation 
(see Appendix 2 for detailed implementation). It is recommended that the delivery schedule remains flexible enough to 
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be delivered in an 8- to 12-week period, so that patients who struggle to acquire the expected skills have more time to 
do so before transitioning to subsequent behavioral and meditative stages [39].

Stage 3 provides training in interpersonal communication, and Stage 4 provides compassion training and explicit 
ethics (see [45], for detailed procedure of these stages). In this study, only stages 1 and 2 from the standard protocol 
were implemented within the eight sessions. This was primarily because these stages seemed to include the skillsets 
that were most congruent with the participants’ condition, and most culturally relatable to participants. The efficacy of 
the intervention with the truncation of stages was also a measurement of interest.

At the start and completion of the program, and at 6-week follow-up, all participants completed the BDI and Adherence 
to Therapy Scale and took the HbA1c test. Along with the other measures, the HbA1C test was taken at pre-treatment, 
post-treatment and follow-up. Each HbA1C test was sent to a medical laboratory for analysis. TAU involved the usual 
medical treatment, including medical visits, medication under the control of their physician and suggested diet, but 
excluded treatments of depression, such as antidepressants and psychological therapy. After the follow-up data and 
HbA1c test were collected on-site after meeting with the experimenter, participants in the TAU group received two ses-
sions of counselling, relaxation training and mindfulness meditation.

2.4  Design

A 2 × 3 mixed factorial design was used, with Group (MiCBT, TAU) and Time (Pre-treatment, Post-Treatment, and 6-week 
follow-up) as independent variables. The dependent variables were the scores on each measure described above. Analy-
ses of Variance (ANOVAs) were used to detect main effects and interactions between Group and Time, and pairwise com-
parisons and t-tests with Bonferroni adjustment were used for post-hoc analyses. Mauschly’s Test of Sphericity indicated 
that the assumption of sphericity was not violated for all ANOVAs. Raw data analysis found no outliers and Shapiro-Wilks 
and Kolmogorov–Smirnov tests showed a normal distribution. Incomplete data sets had to be excluded as the sample 
size was too small to use intent-to-treat analysis. Alpha levels were held at 0.05 and partial eta squared (ηp

2) was used 
to estimate effect sizes. As per Cohen [67], norms for partial eta-squared were: small effect = 0.01; medium effect = 0.06; 
and large effect = 0.14.

3  Results

Baseline characteristics of participants with complete dataset (included in the study) and those with incomplete dataset 
(excluded from the study) were calculated for each group and for the entire sample using independent-samples t-tests. 
Table 4 shows means, standard deviations (SDs) and range for the three dependent measures.

Table 3  Summary of the first two (adapted) stages of MiCBT implemented in the current study

Stage 1: Personal stage
(intrapersonal regulation)

Stage 2: Exposure stage
(behavioral regulation)

Mindfulness training in the Burmese Vipassana tradition to acquire 
increasingly deep levels of experiential awareness and equanimity. 
Increased sense of self-care, self-regulation and self-responsibility

TASKS
Session 1: Progressive muscle relaxation for 20 min × 2/daily (with 

audio guidance) and mindfulness of the body as often as possible 
in daily life

Session 2: Mindfulness of breath for 30 min × 2/day (with 20 min 
audio guidance) to regulate attention

Session 3: Body scanning ‘part-by-part’ for 30 min × 2/day (with 
30 min audio guidance) to regulate emotion

Session 4: Body scanning in silence for 30 min × 2/day (without 
audio guidance) to regulate emotion and applying interoceptive 
awareness and equanimity in daily activities and with each daily 
stressor

Combining interoceptive and exteroceptive exposure procedures: 
‘bipolar’ exposure (self-guided imagery to two extreme types 
of expected scenarios: worst and best possible outcomes while 
remaining equanimous) and in-vivo exposure to avoided situa-
tions. Experiential awareness and equanimity further cultivated 
during mindfulness practice is now externalised to reduce habitual 
avoidance

TASKS
Session 5: Symmetrical (bilateral) scanning for 30 min × 2/day (with 

13 min audio guidance) to regulate emotion more rapidly, and 
implementing ‘bipolar’ and In-vivo exposure to mildly distressing 
avoided situations

Session 6: Partial sweeping (scanning in a continuous, rather than 
part-by-part fashion with audio guidance) for 30 min × 2/day 
(with 16 min audio guidance), and bipolar and in-vivo exposure to 
remaining and more distressing avoided situations

Sessions 7 and 8: Sweeping en masse for 30 min × 2/day and Loving 
Kindness meditation (with 10 min audio guidance)
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4  Depression

A 2 × 3 ANOVA shows a significant Group by Time interaction, F(2,30) = 41.05, p < 0.001, ηp
2 = 0.78, indicating a signifi-

cantly greater decrease in depression in the MiCBT group than in the TAU group. A 2 × 2 ANOVA was used to assess 
the effect of MiCBT on Depression from pre- to post-treatment across groups. There was a significant Group by Time 
interaction, F(1,16) = 73.35, p < 0.001, ηp

2 = 0.82, showing a larger decrease in depression from pre- to post-treatment 
in the MiCBT group, than in the TAU group. The pre-treatment to follow-up analysis also showed a significant interac-
tion F(1,16) = 18.138, p < 0.001, ηp

2 = 0.681, but no significant difference was found from post-treatment to follow-up 
F(1,16) = 0.084, p < 0.775, ηp

2 = 0.617. Table 5 displays t-tests used for post-hoc analysis of group differences on the BDI, 
and within-subject differences and CIs for each group at each measurement time are shown in Table 6. Overall, the data 
show no group difference in depression at pre-treatment, and a large and statistically significant decrease in depression 
from pre- to post-treatment in the MiCBT group only. This difference was maintained at 6-week follow-up and the differ-
ence between groups remained. No differences were found in the TAU at any of the measurement times.

4.1  Adherence

To examine the effect of MiCBT on Adherence, a 2 × 3 (Group by Time, respectively) ANOVA was used. Means and SDs 
are shown in Table 4. There was a significant interaction of Adherence by Time F(2,30) = 111.58; p < 0.001; ηp

2 = 0.920, 
showing a significantly greater increase in levels of adherence to medical treatment in the MiCBT group than in the TAU 
group. A 2 × 2 ANOVA found a significant interaction of Time by Group, F(1,16) = 155.68, p < 0.001, ηp

2 = 0.931, showing 
that adherence to medical treatment improved significantly more in the MiCBT group than in the TAU group from pre- 
to post-treatment. There was also a significant between-group difference in the same direction from pre-treatment to 
follow-up with large effect size F(1,16) = 7.733, p = 0.013, ηp

2 = 0.66. Neither group showed a significant difference between 
post and follow-up measures F(1,16) = 0.084, p < 0.229, ηp

2 = 0.84. Table 5 displays t-tests used for post-hoc analysis of 

Table 4  Mean, standard 
deviation (SD) and range (Min, 
Max) for all measures in both 
groups

MiCBT = Mindfulness-integrated Cognitive Behaviour Therapy; TAU = Treatment as usual; Hba1c = Hemo-
globin A1C, Pre = pre-treatment, Post = post-treatment

Groups Time Depression Adherence HbA1c

Min Max Mean SD Min Max Mean SD Min Max Mean SD

MiCBT Pre 20 29 26.41 2.57 45 55 48.75 3.76 8.9 9.9 9.34 .44
Post 10 15 12.55 1.74 75 95 86.66 5.59 7.7 9.7 8.56 .78
Follow-up 10 14 12.25 1.28 65 85 80.62 6.78 7.3 9.4 8.43 .77

TAU Pre 25 31 27.92 1.18 35 50 42.50 5.27 8.2 10 9.15 .59
Post 17 32 25.8 4.66 40 55 45.50 5.50 8.2 10.2 8.99 .56
Follow-up 17 30 25.22 3.99 40 50 43.33 3.53 8.4 9.9 9.21 .53

Table 5  Post-hoc analyses 
(t-tests) of between-group 
differences across times and 
measures

ES = Effect Size (partial eta squared); BDI = Beck Depression Inventory; Hba1c = Hemoglobin A1C
*  Level of significance set at the .05 level

df t p ES (ηp
2)

BDI Pre-treatment 23 .209 .835 0.75
Post-treatment 17 − 7.948 .000 0.88
Follow-up 15 − 8.768 .000 0.91

Adherence Pre-treatment 22 .437 .666 0.56
Post-treatment 17 16.161 .000 0.97
Follow-up 16 15.267 .000 0.96

HbA1c Pre-treatment 16 .915 .374 0.17
Post-treatment 17 − 1.473 .374 0.30
Follow-up 15 − 2.406 .029 0.50
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group differences on adherence, and within-subject differences and CIs for each group at each measurement time are 
shown in Table 6. Overall, the data show no group difference in Adherence at pre-treatment, and a large and statistically 
significant increase in Adherence from pre- to post-treatment in the MiCBT group only. This difference was maintained 
at 6-week follow-up and the difference between groups remained. No differences were found in the TAU at any of the 
measurement times.

4.2  Blood sugar levels (HbA1c)

A 2 (Group) × 3 (Time) repeated measures ANOVA was used to examine the effect of MiCBT on HbA1C. Means and SDs 
for HbA1c are shown in Table 2. There was a significant Group by Time interaction F(2,30) = 2.213, p = 0.012; ηp

2 = 0.186. 
As shown in Table 5, post-hoc analysis shows a significant between-group difference in blood sugar at 6-week follow-
up. As shown by the within-subject analysis displayed in Table 6, pairwise comparisons indicate a significant and large 
decrease in blood sugar levels from pre- to post-treatment in the MiCBT group, but not in the TAU group. There was also 
a trend toward significance (p = 0.067) in blood sugar reduction with a large effect size from pre-treatment to follow-up, 
and no difference between post-treatment and follow-up.

5  Discussion

The aim of this pilot study was to evaluate the effects of adding Mindfulness-integrated Cognitive Behavior Therapy 
(MiCBT) to TAU compared to TAU alone in an Iranian sample of patients with type 2 DM. Our results support the results 
of previous studies of the efficacy of MBIs in improving the wellbeing of people with DM [10, 32, 33]. They also support 
our first hypothesis. Participants who undertook the MiCBT program experienced a significant reduction in depression 
from pre- to post-treatment, which was maintained at 6-week follow-up. No depression reduction was found in the 

Table 6  Within-subject differences for each measure (pairwise comparisons)

ES Effect Size (partial eta squared), MiCBT Mindfulness-integrated Cognitive Behaviour Therapy, TAU  Treatment as usual, BDI Beck Depression 
Inventory, Hba1c Hemoglobin A1C
*  Indicates statistical significance at the .05 level

Mean Differences p* 95% Confidence Interval for 
Difference

Lower Bound Upper
Bound

ES (ηp
2)

MiCBT group BDI Pre- to Post-treatment 13.750 .000* 10.931 16.569 0.953
Pre- to Follow-up 14.375 .000* 12.512 16.238 0.961
Post- to Follow up .625 1.000 1.807 3.807 0.099

Adherence Pre- to Post-treatment 36.875 .000* 46.649 27.101 0.969
Pre- to Follow-up 31.250 .000* 42.208 20.292 0.945
Post- to Follow up 5.625 .085 .146 11.104 0.437

HbA1c Pre- to Post-treatment .840 .032* .077 1.603 0.52
Pre- to Follow-up .903 .067 .065 1.870 0.581
Post- to Follow up .063 1.000 .834 .959 0.082

TAU group BDI Pre- to Post-treatment 2.111 .468 1.955 6.177 0.298
Pre- to Follow-up 3.111 .183 1.196 7.419 0.416
Post- to Follow up 1.000 1.000 2.482 4.482 0.066

Adherence Pre- to Post-treatment 2.778 .740 9.479 3.924 0.268
Pre- to Follow-up 0 1.000 5.620 5.620 0.092
Post- to Follow up 2.778 .286 1.655 7.211 0.228

HbA1c Pre- to Post-treatment .447 1.000 2.483 1.590 0.146
Pre- to Follow-up .680 .932 2.574 1.214 0.047
Post- to Follow-up .233 1.000 .923 .456 0.195
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TAU group and there was no between-group difference in depression at pre-treatment. Also, in agreement with our 
second hypothesis, there was a significant increase in medical treatment adherence in the MiCBT group from pre- to 
post-treatment, which was also maintained at 6-week follow-up. This did not occur in the TAU group. Our third prediction 
was also supported by the data, showing a significant blood sugar reduction from pre- to post-treatment in the MiCBT 
group, maintained at 6-week follow-up, and a significant between-group difference at 6-week follow-up. While these 
early results need to be replicated, they support the increasing observation that MBIs may be useful alternative ways of 
alleviating the burden of depression and reduced self-care behavior in people with DM.

None of the participants reported aversive effects from practicing mindfulness. This may be due to using a trauma-
sensitive methodology which includes individual implementation, rather than group delivery. The small sample size 
may have also reduced the probability of undesired effects. It is not clear whether this is generalizable to large samples.

The comorbidity of depression with DM is well established, and more so in socially disadvantaged populations such 
as that of Iran in general. Renn et al.’s [68] cross-sectional study of depressive symptomatology in 424 patients with pre-
diabetes or type 2 DM from disadvantaged populations in the US demonstrated that the majority (67.7%) of DM patients 
also showed depressive symptoms. This is close to the high prevalence of depression found in Iranian diabetic patients 
(71–78%), which seems proportionally related to the already high (37%) prevalence of depression in the general Iranian 
population [69]. Since depressive symptoms include dysregulated diet and low motivation for activity and exercise, it is 
possible that depression is driving the high rate of type 2 DM in Iran and other disadvantaged populations. If this were the 
case in the current study, it could be that the greater effect of MiCBT in the current study may have been on decreasing 
depressive symptoms, as measure by the BDI, which in turn may have had an effect on participants’ improved self-care, 
as measured here through treatment adherence and glycemic control. Accordingly, it is difficult to know whether this 
might impact the generalizability of the findings to other populations. To clarify this possible causal mechanism, future 
studies could examine the effects of MiCBT on participants with type 2 DM with and without depression and measure 
the effects that MiCBT (or other MBIs) may have on DM alone.

6  Limitations

A limitation of this study is the small sample size, and therefore lowered statistical power. With such small groups, caution 
must be applied when interpreting the results, as the findings might not be generalizable to the diabetic population at 
large. RCTs of MiCBT tend to show large effect sizes (d) ranging from 0.8 to 1.6. In this study, effects sizes were overall very 
large as well and easy to detect, but small effects in the TAU group may have been missed. Randomization could have also 
been improved by taking the duration of illness into account. Since all participants had been diagnosed between 2 and 
10 years prior to enrolling in the study, and illness duration influences the effectiveness of diabetes education on lifestyle 
behavior modification and glycemic control [70], some variance may have been introduced. Ko et al. [70] recommend 
employing more intense, regular, and sustained reinforcement for people with longstanding type 2 diabetes (≥ 3 years). 
Accordingly, it is not clear whether illness-duration effects are more related to diabetes education than a comprehensive 
behavioral intervention such as MiCBT. Our results must therefore be interpreted with caution. Future studies with larger 
samples and controlling for illness duration are needed to assist in a more reliable examination of MiCBT effects in DM.

It was initially intended to measure participants’ adherence to meditation practice protocol. However, the participants’ 
home practice records were not consistently used or provided to the researchers and tracking daily practice could not 
be done effectively. Consequently, this measurement was not included in the analysis, which limits the ability to verify 
whether or not the amount of home practice of mindfulness impacted the outcomes. Future studies will need to adopt 
a more reliable protocol for measuring home practice. For example, where possible, a smart phone app could be used 
to guide and monitor practice (e.g., [71]).

Another limitation was the differential delivery of practice instructions in the MiCBT group. Whereas the standard 
means of learning to meditate in the MiCBT protocol is the intermittent use of audio instructions and silent practice, 
some participants in this study used a printed script format of the same instructions if they could not use audios (mostly 
due to logistics). Even though both audio and printed instructions contained the same information, the use of different 
learning modalities may have impacted practice accuracy or behavior, and potentially the outcome. Although participants 
in the MiCBT group improved significantly from pre to post treatment and maintained their gains at follow-up, there may 
have been within-group differences. All meditating participants learned each new method auditorily each week with 
the experimenter, but using home practice written instructions for the rest of the week would have required memory 
resources that were not necessary for those using audio instructions. Given the small sample per group, we were not able 
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to do a meaningful statistical analysis for possible subgroup differences caused by these different learning modalities. 
Future studies would prevent potential confounds by providing home practice materials via the same delivery method. 
For participants who are unable to use a smart phone, when possible, researchers could provide a basic MP3 (audio) 
player or upload audio files on a website for participants to access online.

The altered implementation of the manualised MiCBT protocol from four to two stages was a potential limitation, 
especially in preventing relapse, which is the specific purpose of Stage 4 (the ‘empathic stage’). Our 6-week follow-up 
period was too short to elucidate this possibility. However, the simplified protocol in this study was also an opportunity 
to observe the beneficial effects of using only Stages 1 and 2 in type 2 DM. Developing attention- and emotion-regulation 
skills in Stage 1 and integrating these within exposure techniques in Stage 2 provided substantial benefits to participants. 
However, this small-scale study does not permit any reliable assertion that the effects of a simplified MiCBT program 
equates those of a full version. While the MiCBT approach is flexible enough to be adapted to client needs in clinical set-
tings, time constraints in this study did not allow for any adaptation where it was needed. While this would have been a 
routine adjustment of the program in clinical settings, with a longer delivery for severe symptoms and personality disor-
ders (Cayoun et al. [24]), the academic context of this study did not allow for adopting the developer’s recommendation 
of a flexible 8 to 12-session delivery. For instance, the daily practice of loving kindness and explicit ethics during Stage 4 
teaches people to prevent harming themselves and others out of compassion. It teaches them to value themselves and 
care for themselves, which also means caring for their body and general well-being, including caring about what they 
eat. A self-implementation protocol of MiCBT suggests that the program can be further lengthened on a need basis. 
Hence, it is recommended that future studies allow more flexible time for implementation and approximate real-life 
delivery of the program (8–12 sessions), as it is possible that people with DM may make further progress, especially with 
decreasing blood sugar levels, if they are given more time. Nonetheless, the present study also shows that a simplified 
implementation remained efficacious in reducing the target symptoms in this sample.

Finally, mindfulness skills were not assessed. It is therefore difficult to know whether all or only some skillsets imple-
mented in the first two stages of MiCBT were most beneficial. Including a mindfulness measure validated for the Iranian 
population would be advantageous in future studies. In addition, given the central role of equanimity in the cultivation 
and maintenance of mindfulness, future MBI studies with type 2 DM will benefit from using a measure of equanimity 
which includes items related to craving and avoidance, such as “I can pay attention to what is happening in my body 
without disliking or wanting more of the feeling or sensation” [64].

7  Future directions

The scope and sample size of this study did not allow for an examination of the possible contribution of gender and per-
sonality factors. Nyklíček et al. [36] found that women with diabetes and outpatients low in extraversion benefited most 
from Mindfulness-based Cognitive Therapy [31]. It is not clear whether these factors would also affect MiCBT outcomes, 
and future study may investigate this possibility. It may be that some MBIs are more suited to various patient groups 
with DM, such as individuals with high or low comorbidity, with or without personality disorders. In addition, assessing 
the possible inter-relatedness of psychological factors in DM would clarify the psychological profiles of DM and assist in 
selecting therapeutic goals more effectively.

MiCBT was shown to yield similar transdiagnostic benefits whether implemented in group or individual clinical set-
tings. However, it is not clear whether such clinical settings would yield the same results for people with DM. Tovote 
et al. [37] used an individual delivery of MBCT and CBT, which produced significant reductions in depressive and anxiety 
symptoms, improved well-being, and diabetes-related distress, but no blood sugar reduction. It is not clear whether 
group dynamics, such as peer pressure, could have motivated participants to adhere to self-care and medical treatment, 
resulting in blood sugar reduction. It would be beneficial for future studies to investigate the possible differential effects 
of group versus individual delivery of MBIs in patients with DM.

Moreover, future studies may include mediation analysis, as it is not clear in this study whether improved emotion-
regulation, as reflected through improved mood, mediated the effects on other variables (adherence and blood sugar); 
Alternatively, it is also possible that preventing avoidance through exposure (in Stage 2) may have improved adherence 
and assisted participants in feeling empowered and hopeful, thereby decreasing symptoms of depression. We also 
suggest that a longer follow-up period is necessary to show the fuller extent of the effect over time, since more time is 
necessary to address complex variables, such as personality factors. Future studies may show better outcome reliability 
by including a 6-month follow-up measure. Future studies may also include a way of rating the sessions for adherence 
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and leader competence. Although the program in the current study was followed with integrity, such measure was not 
included. It would also be useful to compare the effects of the truncated version of MiCBT implemented in this study 
(stages 1 and 2) with the full version comprising the four stages. It is possible that a difference may emerge in the transdi-
agnostic efficacy. Since stages 1 and 2 focus on integrating mindfulness and CBT to assist in self-regulation and reducing 
avoidance, and 3 and 4 address impairments in interpersonal contexts and poor self-compassion, it may be that people 
with DM and comorbid interpersonal dysfunctions may benefit more from the full program.

8  Conclusion

In this study, adding MiCBT to TAU was markedly more effective than TAU alone in reducing depressive symptoms, increas-
ing adherence to therapy and reducing blood sugar levels in people with type 2 DM. This is in support of the extant 
literature, which shows that MBIs are useful adjunctive treatments of DM, as they can help address common comorbid 
psychological symptoms. However, this study was limited by a small sample size and used a simplified implementation 
than the standard four-stage MiCBT protocol. To establish the effectiveness of MiCBT in this population, studies with 
larger sample sizes are needed to compare group with individual implementation, investigate gender and personality 
variables, and use longer follow-up periods to increase outcome reliability.
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Appendix 1: Summary of theoretical conceptualization of Mindfulness‑integrated Cognitive 
Behavior Therapy (MiCBT)

Mindfulness-integrated Cognitive Behavior Therapy (MiCBT) is a transdiagnostic therapy approach that integrates mind-
fulness meditation with core elements of cognitive and behavioral methods for the purpose of teaching clients to cul-
tivate experiential awareness and equanimity in order to regulate emotion and attention, and externalize these skills 
to the contexts in which their impairment is triggered or maintained [45]. The co-emergence model of reinforcement 
(CMR) [39, 42], is the main theoretical foundation of MiCBT. It also constitutes an important rationale for the mindfulness 
meditation (Vipassana) practices used in MiCBT, described in detail in Appendix 2. To preserve economy and facilitate 
accessibility of concepts, this appendix merely describes the CMR’s mechanisms in plain English and omits cumbersome 
scientific references. A comprehensive multidisciplinary review of empirical evidence can be found in the open access 
paper from Cayoun and Shires [42].

The CMR is a metatheory of behavior reinforcement. It emphasizes the neurophenomenology of experience by inte-
grating central elements of cognitive and affective neuroscience, learning theory, schema theory and the “five aggregates 
of body and mind” known as the fundamental information processing components of human experience in Buddhist 
psychology. By providing a neurophenomenological account of the interaction between cognition and interoception, 
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and its consequences on behavior, the CMR is better equipped than the traditional operant conditioning approach to 
explain behavior maintenance and change, including with psychopathology.

The traditional assumption of operant conditioning implies that learning takes place when the behavior ‘operates’ on 
the environment to generate consequences [72]. Behavior is either increased or decreased depending on the resulting 
consequence of the behavior on the stimulus. If the behavior leads to a desired outcome (rewarding consequence), the 
frequency of the behavior is likely to increase. If the behavior leads to an undesired outcome (non-rewarding or aversive 
consequence), the frequency of the behavior is likely to decrease. This conceptualization gives minimal, if any, considera-
tion for the role that internal contexts, such as cognition and interoception, may have in guiding behavior.

In contrast, the CMR (Fig. 1) suggests that we react emotionally (response) because of the sensations we feel in the body 
(co-emergent interoception) that co-emerge with our conscious or subconscious evaluation (evaluation) of an external 
situation or internal experience (stimulus). We do not directly react to stimuli, which in the CMR are mere triggers that 
enter into contact through the senses to stimulate our memory of meaning or ‘category’ of experience. Once a potential 
trigger has been evaluated as agreeable/good or disagreeable/bad based on evaluative filters (including autobiographi-
cal memories, personality trait, needs, values, mood, beliefs/schemas, culture and expectations), sensations co-emerge 
in the body to drive a response. In short, we react in the way that we do because of what we feel, not because of the 
nature or state of the stimulus, and what we feel depends on our habitual judgement (evaluation). Importantly, greater 
self-referential processing in the brain’s medial prefrontal cortex activates stronger interoceptive signals in the brain’s 
insular cortex. In other words, the more we take a situation personally (i.e., the more activated is the “I”, “my”, “me”, “we”, 
“ours”), the more intense is the body sensation, which in turn increases the probability of a reaction.

It is also noteworthy that, unless specifically trained to process information differently (e.g., through mindfulness train-
ing), we ‘live in the past’ every time we become emotionally reactive, even indiscernibly. Once a reaction (response) takes 
place, the consequence is perceived through sensory pathways and fed forward for further evaluation. If the reaction 
produced the desired outcome, the memory of the response is reinforced. For example, negative reinforcement takes 
place when an unpleasant sensation decreases after avoiding the discomfort of exercising. Similarly, positive reinforce-
ment takes place when pleasant sensations increase after eating pleasant food or feeling pleasantly intoxicated. This is 
obvious, for instance, when a person with social anxiety ‘forgets’ their fear after drinking alcohol, even though the avoid-
ant response may have been reinforced for many years. Unless the person experiences fear-related unpleasant body 
sensation, the response is no longer driven by conditioned memory and they enjoy socializing or performing in public. 
In this particular example, alcohol prevents the memory re-consolidation mechanism of fear, similarly to the effect of a 
betablocker such as propranolol.

In the above description, both the structure and process of the mechanism are stable, in equilibrium state. This implies 
that all components and their brain corelates communicate more or less harmoniously between themselves. However, 

SENSORY
PERCEPTION 

Seeing, hearing, tasting 
smelling, touching, 
feeling sensations in the 
body, perceiving 
thoughts as they occur.

EVALUATION
CONSCIOUS OR AUTOMATIC

Automatic self-
referential assessment of 
the stimulus as being 
agreeable or not leading 
to interoception.

STIMULUS
INTERNAL/EXTERNAL

Any situation taking 
place in the mind, body 
or environment.  

RESPONSE
Learned reaction which 
depends on the intensity 
and hedonic tone of 
interoceptive cues (e.g., 
unpleasant sensations 
triggering avoidance). 

CO-EMERGENT
INTEROCEPTION
(BODY SENSATIONS)

Un/pleasant sensations 
coupled with learned 
evaluations: more self-
relevance = more intensity

Fig. 1  The co-emergence model of reinforcement in a generic state of equilibrium
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when situation is evaluated as being personally important and the event is distressing, the system is shifted to a momen-
tary functional disequilibrium. Figure 2 shows a disequilibrium state occurring for a person with type 2 Diabetes Mellitus 
(DM) with poor adherence to self-care. Attention resources are depleted from sensory pathways (sensory perception and 
co-emergent interoception) and reallocated to the cognitive (evaluation) and behavioral (response) components of the 
information system. As a result, one becomes momentarily over-judgmental and over-reactive at the cost of sensitivity 
and objectivity (e.g., it is difficult to feel a mosquito bite while we are being chased by a grizzly bear). This is pictorially 
represented in Fig. 2 by larger boxes for inflated components and smaller ones for deflated components.

Sufficient systemic flexibility, subserved by executive functions, allows rapid return to a functional equilibrium between 
components after a reaction has occurred. However, if disequilibrium has been sufficiently sustained over time to produce 
brain reorganization, it becomes learned and is the stable state of the system. As a result of learned disequilibrium, one 
remains overly judgmental and reactive, leading to dysfunctional behavior. The CMR assigns chronic conditions and 
personality disorders to learned disequilibrium. Whatever modalities appear to reinforce a behavior (social/observa-
tional learning, operant or classical conditioning), all depend on the underlying interoceptive reinforcement described 
above. Since emotional events are encoded and retrieved from memory in a co-emergent manner, behavior which is 
not actively reinforced through exposure to a stimulus can still be maintained. This is the case for avoidant behavior. The 
sheer memory of being exposed to the avoided situation co-emerges with unpleasant body sensations, which in turn 
reconsolidates the aversive memory and reinforces avoidance. Unless some amount of interoceptive desensitization 
occurs, reactive habits are difficult to change. This is the primary reason for integrating mindfulness with CBT.

During mindfulness meditation, practitioners are taught to prevent self-referential evaluation and reaction (reducing 
processing in evaluation and response components) when experiencing pleasant and unpleasant experiences. Instead, 
they learn not to identify with the experience and accept it on the basis that it is an impermanent and therefore imper-
sonal phenomenon. They are also asked to pay careful attention to the sensory aspects of the experience (increase 
processing in sensory perception and co-emergent interoception). Hence, mindfulness meditation is an ideal means of 
recreating equilibrium state in the nervous system and reestablishing a sense of agency over undesired behavior, irre-
spective of the condition for which one seeks psychological assistance. This is the main reason for which mindfulness 
training produces transdiagnostic benefits. In MiCBT, mindfulness practice is tightly integrating with CBT skillsets to 
combine interoceptive and exteroceptive exposure to targeted contexts. With poor self-care related to type 2 DM, tar-
geted contexts may be avoidance of exercise and craving unhelpful food, among others. As explained in Appendix 2, 
interoceptive awareness and desensitization are first cultivated during mindfulness meditation Stage 1 of MiCBT, and 
then implemented in contexts of situational avoidance and interpersonal reactivity to improve the capacity to maintain 
an equilibrium state across contexts.

SENSORY
PERCEPTION 

Inability to perceive 
thought as thought.

EVALUATION

Assuming that one truly needs 
food, thinking about what to eat, 
and imagining or recalling the 
taste of preferred food.

STIMULUS

Feeling anxious or tired 
and thinking about 
processed food with 
high sugar content.

REACTION
Difficulty to resist the desire to 
increase craving-based pleasant 
sensations or to decrease 
unpleasant sensations related to 
anxiety, resulting in overeating.  

CO-EMERGENT
INTEROCEPTION 

Reduced detection 
of body sensations 

Fig. 2  Example of the co-emergence model of reinforcement in a state of disequilibrium with a diabetic patient craving food that aggra-
vates their illness
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Appendix 2: Step‑by‑step delivery of stages 1 and 2 of MiCBT with verbatim instructions

MiCBT is composed of learning stages grouped into ‘internalizing’ and ‘externalizing’ phases that enable change across 
various life domains. The purpose of this hierarchical integration is first to teach clients to internalize attention in order 
to regulate attention and emotion, and then externalize these skills to the contexts in which their psychological con-
dition is triggered or maintained. The descriptions below include sections explaining (1) the structure, (2) the related 
skillsets, (3) their rationale offered to patients, and (4) their related instructions using verbatim dialogue. As per CBT 
clinical interventions, we commence the teaching of each skillset by offering the patient a psychoeducational rationale 
to help promote an initial understanding of the task, commitment to doing it, and therapeutic alliance. The descrip-
tions below also include instructional features that we believe are relevant to using MiCBT with type 2 DM. These would 
change according to the presenting condition for which the patient seeks assistance. In the verbatim dialogues below, 
‘T’ = therapist and ‘P’ = patient. Also, ‘…’ means short silence, “… …” means longer silence, and italics are used to indicate 
words that are emphasized.

Stage 1: ‘Personal Stage’ (attention and emotion regulation)

Purpose

During the first stage of MiCBT, participants were taught to develop three mindfulness skillsets to improve their ability 
to regulate attention and emotions. These are also standard steps in the traditional teaching of Vipassana meditation 
in the Burmese tradition of Ledi Sayadaw, U Ba Khin, and Goenka [64]. Although beneficial in themselves, these self-
regulation skills are integrated in subsequent stages to build exposure methods that are applicable across a wide range 
of diagnoses and symptoms.

Attention regulation

Regulation of attention through ‘mindfulness of breath’ (MOB) requires perceiving.
each thought only as ‘a thought’, a mental process, regardless of its content, in order to develop meta-cognitive 

awareness while preventing automatic identification with thoughts. This practice requires core cognitive mechanisms 
involved in sustained attention, response inhibition and attention shifting [27, 39]. In MiCBT, MOB is principally used 
to increase one’s capacity to remain attentive of a chosen object of concentration, partly as a prerequisite for develop-
ing emotion-regulation skills, which necessitate a sufficient degree of concentration. However, by practicing MOB and 
applying metacognitive awareness and acceptance in day-to-day experiences, patients also derive a sense of agency 
over the process of thinking and a sense of self-efficacy in preventing the proliferation of unhelpful thoughts in daily life.

Delivery of the rationale and practice instructions The following is an actual interaction with a patient with major depres-
sion with anxious distress and type 2 DM. This is a typical introduction to MOB in therapy session, occasionally using 
Socratic dialoguing, taking into account that Persian expressions may differ from English ones, partly due to cultural 
differences. MiCBT practitioners use a method called ‘the finger task’ to deliver the rationale for MOB in an experiential 
way. This served both to educate the patient through direct experience, and to verify that they have understood the task 
before practicing it at home. The same instructions were given in Persian (with slight variance in expressions) to each 
participant during individual therapy sessions. Each participant was first explained how and why to sit comfortably on 
a chair or on the floor with their neck and back straight, without leaning against anything, unless they had a medical 
condition which required back or neck support:

T. If that’s ok with you, in a few minutes I will guide you through a short practice called ‘mindfulness of the 
breath’. It is a simple training of attention which helps people to accept their thoughts and let them pass more 
quickly. People also understand better the way their mind works, and they usually become more comfortable 
with their experiences of overthinking things or worrying. How does that sound?
P. This sounds good, but what if I can’t concentrate?
T. This will not be a problem. On the contrary, we can adjust the practice and use your experience to develop a 
better ability to accept your experience just as it is.
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P. And will that help?
T. More often than not, yes it helps.
P. Sure, I’m happy to try.
T. Great. If you are ready to start, take a comfortable posture, sitting with your neck and back straight... For this 
particular exercise today, please place your hands face down on your thighs to practice what we call the finger 
task. It’s very simple and it will help me see if I have explained everything correctly. This is just for today and 
you won’t need to do this at home. In a minute, I will ask you to close your eyes and focus your attention on 
your breath for as long as you can. Of course, within seconds it is likely that a thought, a sound or an image will 
pop up in your mind. This is absolutely normal and expected. The first skill you will need to develop is simply 
to detect it, just recognize that thinking has taken place, and that this is just a thought that doesn’t define who 
you are.
P. What do your mean?
T. Let’s take the example of dreams. Do you have weird dreams sometimes?
P. Oh yeah, very often.
T. Right, and does it mean that because the thoughts of a dream are weird it makes you a weird person?
P. No, not at all.
T. So is it possible that we can have thoughts that don’t necessarily reflect who we are when we are awake?
P. Sure, I get what you mean now.
T. Ok, so that’s the first skill, just recognizing a thought for what it is, just a thought. Then, as soon as you noticed a 
thought, accept that it is there and resist the habit of thinking it. It’s a kind of “thanks but no thanks” attitude. This 
is where you exercise your free will; the choice to think or not to think, irrespective of the type of thought. Do you 
think a person that is not able to choose their thoughts can truly say that they have ‘free-will’, whoever they are?...
P. Not at all! I think they are more a prisoner of their mind, like me sometimes.
T. True, we are more often than not like a slave of our own thoughts, but we can free our mind with training. So, this 
is the second skill, you ‘inhibit’ the usual response of the mind to engage with a thought just because it arises in the 
mind. And the third skill is to literally abandon the thought, to put down and gently return to the breath without 
delay; without clinging to it and without impatience or frustration. We shift attention back to the task at hand, which 
during this practice is to pay attention to the breath. We only use the breath to anchor attention on the body, but 
the most important things about the practice are the skills we use once a thought comes in the mind. Basically, we 
develop three important skills called ‘executive functions’ with the front of our brain, first to stay aware of arising 
thoughts that we didn’t choose to have, then prevent the habit of thinking it further, and immediately refocus on 
the task that you chose to do in the first place, which is to monitor your breath. Are you ready to try?
P. Sure!
T. Ok, so please gently close your eyes, as this will prevent being too distracted by what is around you and gently 
re-place the palm of the hands on your thighs. Now you will indicate when you are using the three skills that I just 
mentioned using the index finger of your dominant hand. Can you show me the one I’m talking about?... Great! 
Every time you notice a thought arising in the mind, gently raise this finger and keep it raise to show me that you 
are in the process of disengaging from the thought, and then re-place you finger back on your thigh to show me 
that your full attention is now refocused on the breath. Is everything clear? Can you repeat what you are going to 
do just in case I need to clarify something?... Ok, now focus all your attention, all your attention on the breath at the 
entrance of the nostrils. You may feel a sensation of the breath touching the inner walls of the nostrils, the outer 
rings of the nostrils, or the area below the nostrils above the upper lip...It is important that you control your atten-
tion, but not the breath. It must be normal, natural, breath, just as you need to breathe from moment to moment...
just remain aware of is happening right now at the entrance of your nostrils... Now I let you practice in silence for 
a minute, using your finger to show the three skills. Remember to accept thoughts when they arise and to return 
to the breath very patiently... ...
T. Excellent! In your own time, please open your eyes.
P. Wow! This was hard!
T. Yes, very hard to start with because parts of your frontal lobe are working hard in a way that they are not used to. 
It’s a bit like going to the gym for the first time. It can hurt a little for the first few days and then it becomes much 
easier. Does that make sense?
P. Yes totally.
T. Do you think that this practice could be helpful when you have unwanted or even destructive thoughts?
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P. Yes, I can see how this could help me letting them go and be more productive.
T. Yes, because of the daily training, every day you become a little more able to apply the three executive functions I 
mentioned earlier into your daily activities. For example, you mentioned that you ruminate when you are not busy, 
so you drink alcohol or you eat bad food to avoid it. Do you think that catching these thoughts as soon as they pop 
up, not engaging with them, and refocusing on what you are doing could help?
P. Wow, it would be brilliant if I could do this!
T. Well, all you need to do is to commit to practicing it for 30 minutes twice daily, as we agreed last week when we 
did the therapy contract. When would you like to start?

Note that the entire explanation is free from cultural loading and unless a person asked about the origins of the 
practice no references to Buddhism were made to prevent potential fear or dilemmas related to religious matters. This 
applies to patients affiliated to other religions, who reported in the past being afraid of emptying their mind and letting 
in evil spirits. Accordingly, Buddhist terminology, such as ‘emptiness’ is not used, even though MiCBT adheres closely to 
the traditional practice of mindfulness skills.

Emotion regulation

The next skillset of Stage 1 practice serves to assist in regulating emotions, which is principally enhanced by improving 
interoceptive awareness and equanimity through ‘body-scanning’ (BS) techniques. Once the patient is able to focus 
on the breath without interruption for at least 30 s, they are ready for BS. The approximate 30-s cut-off is based on the 
requirement to focus for about 30 s on ‘blank spots’ (absence of conscious body sensations) in various body parts during 
BS. If it is not possible to stay focused on a dynamic target such as the breath for this duration, it will be too difficult to do 
so on a static target such as a shoulder or an elbow. The decision to transition from MOB to BS after one week is guided 
by both the manualized procedure and the patient’s capacity to sustain attention sufficiently, which is more often than 
not a function of their adherence to practice frequency, duration and accuracy. If the patient needs more time to develop 
MOB skills sufficiently, the therapist suggests extending MOB for a few days, after verifying MOB practice and occasion-
ally modifying its duration or frequency when needed (e.g., with moderate ADHD comorbidity, suggesting four 15-min 
instead of two 30-min practices daily).

For BS, participants surveyed the body part by part, continuously and systematically in a bi-directional vertical order, 
in increasingly subtle ways while learning to experience body sensations “just as body sensations” and preventing auto-
matic reactions (i.e., equanimously). They also witnessed the transient and co-emerging nature of thoughts and body 
sensations that underlie emotions and learned not to identify with them. Body-scanning methods may be operational-
ized behaviorally as an interoceptive desensitization method which involves a systematic exposure to body sensations 
and the prevention of the prepotent (learned) response. Progress with this practice allows the detection of early distress 
cues which emerge spontaneously in interoception and helps to inhibit learned maladaptive responses (see Appendix 1 
for detail).

The third step of Stage 1 requires externalizing equanimity by applying the above skills in daily situations. Once a 
degree of equanimity was developed through exposure to internal cues during mindfulness meditation, participants 
were asked to remain aware of body-sensations throughout the day and apply equanimity in distressing situations or 
situations in which craving (e.g., unhealthy food) occurs.

Delivery of the rationale The rationale for BS can be delivered experientially and/or in a psychoeducational manner. A 
full description with verbatim dialogue for the experiential delivery can be found in Cayoun et al. [45] and is beyond the 
scope of this paper. Below is a description of a typical Socratic dialogue used to offer the psychoeducational rationale for 
BS in MiCBT. The same approach was used in the current study, with slight variances in the Persian translation:

T. It sounds like you are ready to take the next step. Congratulation! Now we will begin with learning to regulate 
emotions by learning to survey each part of the body with an accepting and non-reactive attitude. You must be 
wondering how surveying your little finger can help you manage your emotions, right?
P. Yes, I wonder how this works.
T. Well, do you feel angry sometimes?
P. Yes, of course, I can get pretty angry, especially with myself!
T. When you feel the anger, how do you that you’re feeling it?
P. I usually slam a door, or I can even shout at the kids.
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T. That’s the behavior; the thing that you do to feel better about how you feel, but before you react like this, how 
do you know that you are feeling anger, and not joy, for example.
P. I feel very agitated and hot.
T. Yes! Most people feel some heat and movement in the body, which can be caused by increased heart rate or 
trembling and the need to move, right?
P. Yes, that’s how it feels.
T. So you know that you feel the anger through your body, right? And do you feel anxious sometimes?
P. Yes, most of the time; this is also why I’m here.
T. When you feel the fear or anxiety, how do you know you are feeling it?
P. There’s also an agitation in my body but I feel compressed and tight in the chest and I have butterflies in the 
stomach when it’s bad.
T. So you know that you feel anxiety through your body as well, right?
P. Yes.
T. And what about sadness? Do you feel sad sometime?
P. Oh yes, way too often, I can cry just watching TV at the moment. My doctor told me this is because I’m depressed.
T. And how do you know that you are feeling sad when you are feeling it?
P. This I’m not sure; I cry?
T. Sure, crying is your reaction to how you feel, but can you remember how it actually feels to feel sad? Do you feel 
light and bubbly?
P. Not at all. I feel tired, no energy and no motivation.
T. And how do you know that you’re feeling tired and without energy?
P. I feel kind of heavy.
T. Yes! Heaviness is the hallmark of sadness!... So, whether you feel angry, anxious or sad, the only real way of know-
ing it is through feeling sensations in the body, correct?
P. Yes, I never thought about this, but it makes sense.
T. This is what scientists who specialize in emotion research have found too. The only way an emotion feels real to 
us is through feeling body sensations, which we call the ‘building block’ of emotions. If we can’t feel body sensa-
tions, we cannot truly feel an emotion. We may be dissociated from the body due to anxiety or stress and we cannot 
recognize what we are feeling.
P. Yes, sometime this happens to me; I feel like I walk on cottonwool.
T. That’s right. So, given that all emotions are made of body sensations, what do think could happen if you learn to 
feel sensations in every part of the body, by ‘scanning’ the body systematically from head to toe and toe to head, 
feeling, accepting, and moving to the next part, twice daily, day after day, and week after week in different ways, 
so that progressively all body sensation, including those caused by emotions, become acceptable. If all emotions 
are made of body sensations and all body sensations have become acceptable, what will it be like when you feel 
angry, anxious or sad?
P. I think I’ll be more ok with my emotion?
T. Do you mean they will feel more acceptable to you?
P. Yes, that’s what I mean. I’ll be able to cruise through them!
T. This sounds good. Would you like to learn this skill?
P. Absolutely! I need it.

Then the therapist provides the practice instructions and reiterates the importance of maintaining a commitment to 
sufficient practice frequency, duration and accuracy in order to develop adequate interoceptive awareness and equa-
nimity, which will be ‘invested’ in Stage 2 to facilitate exposure tasks. Here too, the entire explanation is free from cultural 
loading and no references to Buddhism were made to prevent potential fear or dilemmas related to religious matters, as 
mentioned above. If a person asks if this is a Buddhist method, the therapist explains that meditation has been used by 
many contemplative traditions, and in our therapy context, we are only focusing on the science of interoceptive atten-
tion and equanimity and their positive effects on the brain and behavior. Religion and culture are separate issues, and 
anyone, of any religion, can achieve the same positive results.

Practice explanation and instructions Basic explanation of co-emergence When something seems important to us, it auto-
matically creates some sensations inside the body, and when the sensations are intense enough, we perceive them as 
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feelings or emotions. For example, if you have the thought that you are not successful at losing weight or exercising, 
you may be able to notice some discomfort somewhere in the body. Some changes happen, even small ones that we 
normally don’t pay attention to. Even if you are not aware of these changes, they affect how you feel and react. When 
we have a negative or fearful thought, unpleasant sensations also arise in the body, such as a warm swirling movement 
in the stomach. We may react to these sensations by trying to avoid them. We may drink alcohol or coffee, smoke a 
cigarette, eat food, or distract our mind in other ways. This may mask the sensations and provide some relief for a short 
while, but it can also become a problem later. We begin to realize this connection between thoughts and feelings as we 
develop our mindfulness practice. We also understand that learning to pay attention to body sensations allows us to 
be aware of emotions more quickly and manage them more skillfully as soon as they arise. This week, the practice will 
involve sitting still with your neck and back straight, and focusing all your attention on the entire body, part by part, 
instead of just attending to the breath.

Basic instructions (After practicing MOB for about 2 minutes) Now focus all your attention at the top of your head, on 
the very top of your head and feel any possible sensation that may take place there, at the top of your head on a small 
area of about 6 to 8 centimeters diameter spot of attention... Body sensations are ordinary sensations, such as move-
ment, an itching sensation, pressure, cold or heat, heaviness or lightness, tightness or looseness, tingling or prickling 
sensations, a sense of expansion or contraction, etc. There are infinite possibilities of sensations. Just as you prevented 
getting involved with the thoughts during MOB last week, here too, prevent getting involved with body sensations that 
you come across. Just observe them instead... This doesn’t mean visualize them or imagine them; it means do your best 
to feel whatever may be taking at the top of your head...We need to witness the ‘reality’ taking place in this part of the 
body as it occurs, from moment to moment, and as much as possible without affecting it or being affected by it. Simply 
witness what is happening... As soon as you notice a sensation of any sort, gently move your attention to the next area 
of about the same size, without attachment or avoidance, without evaluating the sensation as good or bad, acceptable 
or unacceptable... ... Even if nothing seems to be happening on this part of the body, simply be aware of this, patiently, 
equanimously, which means without any reaction and with an accepting attitude toward your experience... After all, 
this is also an experience. It is the reality that you experience at this time, on this part of the body... After about half a 
minute, if no sensation has been felt, on this part, move to next part of about the same size and do the same, calmly and 
equanimously... ... In this way, survey the entire body systematically, from the top of the head to the tip of the toes, part 
by part, and when you reach the toes, return in the same way back up to the top of the head, developing your aware-
ness of sensations and equanimity with each part of the body... ... Learn to prevent craving and aversion with each body 
part. Make sure that you accept not feeling any sensation on certain parts. This is normal when we start this practice, 
but this will also change...

So far, with Stage 1 of MiCBT, participants developed metacognitive and interoceptive awareness, along with equa-
nimity, both during meditation practice and in daily life. They learned to regulate emotions by becoming aware of body 
sensations in a non-reactive manner. In this way, they also learned how to extinguish their conditioned responses to 
internal triggers by inhibiting their usual responses to thoughts and co-emerging body sensations. In other words, they 
have been learning to desensitize unhelpful emotions by focusing initially internally from week 1 to week 3, and then 
started to apply their emotion-regulating skills externally in week 4. They are now ready to apply their skills in external 
contexts for the purpose of regulating behavior in challenging situations, where avoidance may maintain the problems 
which they are trying to resolve.

Stage 2: ‘Exposure stage’ (behavioral regulation)

Purpose

At the start of Stage 2, patients are taught the first advanced body-scanning technique, ‘symmetrical scanning’. This 
consists of the same part-by-part scanning method used in Stage 1, but attention is passed on both sides of the midline 
of the body simultaneously and symmetrically. This bilateral scanning method engages the somatosensory and insular 
cortices of both hemispheres simultaneously, allowing more rapid and frequent cycling of attention through the body. As 
a consequence, interoceptive awareness improves more rapidly. In daily life, this wider scope of interoceptive awareness 
also improves the detection of early distress cues and the application of equanimity at an earlier point of the emergence 
of emotions. In Stage 2, participants began to use mindfulness skills to manage their fears and build self-confidence. A 
brief explanation of what constitutes avoidance and a rationale for Stage 2 were provided. It was explained that unhelpful 
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avoidance, whichever form it takes, is an important contributor to maladaptive behavior and deprives people from enjoy-
ing a fuller life, such as taking the risk to change for the better.

Whereas the purpose of traditional exposure therapy is to reduce avoidance of certain triggers or situations, the expo-
sure methods in MiCBT use a combination of interoceptive and exteroceptive desensitization to produce a ‘less fearful 
brain’, so to speak, across all feared situations. This is partly done by reducing the size of the right basolateral amygdala 
and the resulting activation of stress hormones through mindfulness practice during Stage 1 [73], and partly by placing 
the less reactive person in various contexts of previously feared stimuli. We observe during the two weeks of Stage 2 that 
people’s fears decrease even to previously avoided situations to which they have not yet been exposed. Besides increasing 
one’s sense of self-efficacy of self-confidence, this ‘generalization of desensitization’ is helpful in reducing several types 
of avoidance with complex comorbidity. In the present study, all participants were typically avoidant of several contexts 
due to depression (social, chores, pleasurable activities, etc.), and avoidant of self-care behavior commonly associated 
with type 2 DM (exercising, maintaining a healthy diet, etc.). Using interoceptive exposure while also exposed to these 
particular contexts helped change behavior rapidly, hence the resulting reduced depression, increased adherence to 
self-care and medical treatment and reduced glycemic levels in the MiCBT group.

Structure of exposure

Prior to commencing exposure, participants wrote down a list of situations they commonly avoid and rate out of 10 each 
situation according to the expected level of distress that would occur if they were exposed to it. They then selected five 
of these situations that have an incremental level of distress (e.g., 2/10, 4/10, 5/10, 8/10, 9/10). They then started expo-
sure to these five situations, one at a time. There are two types of exposure methods used in Stage 2: ‘bipolar exposure’ 
and ‘in vivo exposure’. Bipolar exposure (BPE) simply means being exposed to two extreme opposite experiences of 
the same situation (pleasant and unpleasant). BPE consists of a three-step exercise which lasts eleven minutes and is 
self-implemented immediately after every 30-min of mindfulness meditation. It requires using imagination to simulate 
various scenarios which the patient could come across in an avoided situation. This is done in four successive sessions, 
preferably over two days, before putting oneself into the situation in real life (in vivo exposure). Participants were asked 
to keep their eyes closed throughout the procedure to allow effective imagery. Below are the instructions given to them 
for each avoided situation listed on their ‘subjective units of distress’ form.

Instructions

1. Let’s start with the first situation on your list: “exercising at home”. You will need to be sitting with your eyes closed. 
You will also need a way of timing the exercise. For the first five minutes, the task is to visualize one or more worst-
case scenarios that could occur if you were not avoiding the situation and you were exercising at home. While visual-
izing and catastrophizing the event, do your best to remain equanimous, as you are when you meditate and feel an 
unpleasant body sensation. You need to imagine the worst that could happen when you will be in that situation in 
real life two days from now. At the same time, monitor the unpleasant sensations that these negative expectations 
create in your body and do your best to not react because of these sensations. Do your best also to not identify with 
them, and perceive them for what they are, just impermanent sensations in the body, as you do when scan the body 
during meditation. As you combine an imagined unpleasant experience with equanimity, the emotional aspect of 
your anticipated distress becomes neutralized because unpleasant sensations are now associated with acceptance 
and non-reactivity. Does this make sense? Do you have any questions at this point?

2. After these first five minutes, have a break by switching your attention to the entrance of your nostrils for about 
one minute, and rest your mind on your breath while keeping your eyes closed. Let your mind relax as your breath 
settles. Later on, with more distressing situations on your list, you might need a longer break than one minute to 
regain a sufficiently relaxed mind before continuing to the next task. The 1-min duration is only a rough guide for 
less distressing items, but longer than 3 min may reduce the effect of exposure, so please dose what feels right for 
you. The more equanimous you are during the worst-case scenarios, the easier it is to relax afterward.

3. For the last five minutes, you will need to switch your attention to the same situation, which is exercising at home, 
also while keeping your eyes closed, but this time visualizing one or more best-case scenarios that could realistically 
happen when you will be in this situation in real life, two days from now. While visualizing and embellishing the 
situation, do your best to remain equanimous, even though the situation is now pleasant. While you imagine the 
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very best scenarios, some pleasant body sensations are likely to co-emerge with your imagination. Do their best to 
not react with attachment to these sensations, wanting more of them or wanting them to last longer because they 
are pleasant. Some people can be surprised by this procedure, sometimes wondering why it wouldn’t be useful to 
want pleasant scenarios. The problem with this view is that we would create a preference for a chosen outcome and 
become attached to it. As soon as we do this, we unintentionally decide that another type of outcome is not preferred 
or would even be unacceptable. We may resent it. Consequently, if the outcome is not what we prefer, we repeat 
the habit of craving what we don’t have and resenting what we have. For example, with the exercising scenario, you 
could imagine that you find exercising to be pleasant and very rewarding in itself, and that your family members are 
very supporting by letting you take all the time you need and praise you for your effort, and that you will feel very 
good about yourself. But what if none of this happens? If you develop attachment to your positive expectations but 
things don’t turn out the way you want, then you are likely to be disappointed and discouraged. It is the same in 
our lives when we don’t get what we want, but we are working on changing this habit. With bipolar exposure, we 
also extinguish the craving to avoid disappointment if the outcome is not according to our wishes. This is why you 
will train to remain equanimous and unattached with both pleasant and unpleasant experiences. Remember to 
prevent any personal judgment regarding body sensations, and observe them objectively, as passing events. When 
you practice in this way, you neutralize the usual craving response, rather than the aversive response. Do you think 
that this could also help you reduce your craving for unhealthy food?

After four practices of BPE, you will be ready for in vivo exposure, which means exposure in real life. After doing 
bipolar exposure to situation 1 on your list four time in the next two days, you can start exercising in real life, and on the 
same day start BPE to situation 2 on your list after each morning and evening meditation practice, which is “watching 
TV without eating any snacks”. In this way, one situation is being neutralized with imaginal exposure while the previous 
one your list is being experienced more equanimously in real life. Can you see how one task follows the other nicely for 
each targeted situation? You can proceed with this method until all the listed situations have been addressed and none 
of them remains a source of avoidance. Please take the time you need but try to keep up the momentum because it will 
help maintain your progress. People can usually complete bipolar and in-vivo exposure for two to three situations per 
week. Accordingly, the usual duration of Stage 2 is two weeks, but we can a bit more time if you need. When we meet 
again next week, we can review the level of distress for each situation that you listed and see if your anxiety has changed. 
Do you have any questions?

Baseline ratings of expected distress are usually reviewed weekly with the therapist. Note that while the procedure 
used in this study did not include the behavioral components of Stage 3 and 4, it did include their related scanning 
methods.
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