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ABSTRACT

To review the evidence and determine the factors
influencing the effect of mindfulness-based interventions
(MBI) on diabetes distress. A systematic search of nine
databases (PubMed, Cochrane Library, Web of Science,
PsycINFO, Embase, China Knowledge Resource Integrated,
VIP Data, SinoMed Data, and Wan Fang Data) was
conducted. Randomized controlled trials of MBIs for adults
with diabetes that evaluated the effect of the interventions
on diabetes distress were retrieved. Meta-analysis was
conducted by using Review Manager V.5.3, a Cochrane
Collaboration tool. Subgroup analyses were conducted for
exploring factors influencing the effect of MBIs on diabetes
distress. A total of 10 articles, consisting of eight studies
with 649 participants, were included. The results from
subgroup analyses on the studies revealed five factors
that influenced the effect of MBIs on diabetes distress
compared with control group. Participants with elevated
baseline diabetes distress showed a moderate effect size
of 0.48 of decreasing diabetes distress when receiving
MBIs (p=0.005); the MBIs based on mindfulness-based
stress reduction therapy alleviated diabetes distress of the
participants with a large effect size of 0.58 (p<0.0001);
the MBIs delivered in group format decreased the diabetes
distress with a moderate effect size of 0.36 (p=0.03);

the MBIs with home practice assignment alleviated the
diabetes distress with a moderate effect size of 0.42
(p=0.05). The long-term rather than short-term effect of
MBIs on diabetes distress reduction has been identified
with large effect size of 0.56 (p=0.04). MBIs improve
outcomes in adults with diabetes who have elevated
diabetes distress at baseline, using mindfulness-based
stress reduction therapy, using a group format to deliver
the intervention, and assigning home practice. MBls
improve diabetes distress significantly more at long-term
follow-up compared with short-term follow-up. MBIs could
be considered as an adjunct treatment in adults with
diabetes to reduce diabetes distress.

INTRODUCTION

Diabetes is a major health problem worldwide
due to its rapidly growing prevalence and high
disease burden. It is a major cause of blind-
ness, renal failure, cardiovascular disease and
lower limb amputation.! The prevalence of
diabetes is predicted to grow to 642 million
by 2040, and it is anticipated to be the seventh

," Hongjuan Wang," Jiaxin Luo,’ Yi Guo,? Yun Xie,® Beimei Lei,’

leading cause of death by 2030.> Diabetes
costs exceeded US$727 billion in 2017, and
contributes to approximately 12% of the
total medical expenses for adults worldwide.”
Research has shown that living with diabetes
is challenging. In the face of the complex
and demanding daily self-management,
adults with diabetes may become frustrated,
angry, overwhelmed, and/or discouraged .*°
Psychological comorbidity is high in people
with diabetes, with extensive research demon-
strating that approximately 30% of adults
experience depressive symptoms.® Diabetes
distress is another psychological disorder
among adults with diabetes, with a slightly
higher prevalence compared with deeressive
symptoms in one study (36% vs 30%).
Diabetes distress refers to negative
emotions in response to living with diabetes
(eg, feeling frustrated, hopeless, angry, guilty,
fearful), which has been reported to occur
in 18%-45% of adults with diabetes.”"
Diabetes distress is exacerbated by lack of
understanding of diabetes self-management,
unhelpful interactions with family, friends
and health professionals, and feeling over-
whelmed by the demands of managing the
condition .> ' Diabetes distress has been
associated with less selfmanagement, poor
glycemic control'® and low health-related
quality of life."™"” Diabetes distress is not asso-
ciated with clinical depression or anxiety,'® "
and is less recognized and treated in clinical
care compared with anxiety and depression.'®
There are several interventions aimed
to reduce psychological comorbidity, such
as diabetes distress in adults with diabetes,
including  cognitive-behavioral  therapy,
problem-solving  therapy, network-based
cognitive-behavioral therapy, and mind-
fulness therapy.' Overall, compared with
conventional diabetes education, these
interventions can effectively relieve diabetes
distress and show moderate beneficial effects
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on depression, anxiety, and general psychological
distress.?’ Mindfulness-based interventions (MBI) have
been increasingly used to alleviate negative emotions such
as stress, anxiety, depression, and diabetes distress among
adults with diabetes.”’ * MBIs can not only help adults
with diabetes learn to cope with distress without escaping
the stressful emotion, thus preventing or delaying phys-
iological complications.”** MBIs can also contribute to
better self-care and self-management behaviors.”'

MBIs are derived and adapted from Buddhist practices
to help individuals relax their minds and achieve a state
of calmness, peace, and happiness. Breathing techniques
and meditation exercises are used, aiming to channel
nonjudgmental attention into the present moment.*®
Research on the effect of MBIs on health has exponen-
tially increased in the past decade.”” There are several
different principles of mindfulness therapies, which
include mindfulness-based stress reduction (MBSR),
mindfulness-based cognitive therapy (MBCT), accep-
tance and commitment therapy, dialectical behavior
therapy (DBT), and mindfulness-based self-compassion.
The different approaches of these mindfulness therapies
are displayed in online supplementary Appendix 1. MBIs
that have been evaluated in adults with diabetes have
focused on MBSR and MBCT.

Recently, a systematic review and meta-analysis was
conducted on the effect of MBIs on quality of life,
diabetes distress, and glycemic control in adults with
diabetes.”’ MBIs demonstrated a small-to-moderate
effect size for pretreatment to post-treatment changes
in diabetes distress and metabolic control among treat-
ment group participants. However, in the eight studies
included in this systematic review, there were clinical
and methodological heterogeneity in baseline diabetes
distress levels of adults, the principles of MBIs, the inter-
vention delivery (group vs individual), the use of home
practice, and length of follow-up. The purpose of this
systematic review was to explore the influence of these
factors on the effect of MBIs on diabetes distress using
subgroup analysis. The evidence synthesized can then be
used to help guide future research and clinical practice
in the use of MBIs for adults with diabetes.

METHODOLOGY

This study was conducted according to Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
guidelines for systematic reviews and meta-analyses,”
including a systematic search, inclusion/exclusion
criteria specification, evaluation of study quality, data
extraction, and data analysis. A systematic review protocol
was developed in July 2018 which included information
on the background of the population and intervention
of interest, proposed search strategies, eligibility criteria,
selection process, data management and extraction,
quality assessment, and data analysis. Throughout the
review, the protocol was used as a guide in searching and
managing eligible studies.

Search strategies

A systematic search strategy was developed in consul-
tation with a medical librarian. Nine databases were
searched: PubMed, Cochrane Library, Web of Science,
PsycINFO, Embase, China Knowledge Resource Inte-
grated, VIP Data, SinoMed Data, and Wan Fang Data.
Keywords and Medical Subject Headings (MeSH) were
used as part of the search strategy with the MeSH heading
‘Diabetes’ expanded for associated subheadings. For
Chinese electronic databases, the search terms included
‘Mindfulness’ and ‘Diabetes’. For English electronic
databases, search terms included (‘diabetes mellitus’)
OR ‘diabetes’ AND ‘mellitus’ OR ‘diabetes mellitus’ OR
‘diabetes’ OR (‘diabetes’) AND distress AND (‘mindful-
ness’) .

The reference lists of retrieved articles were also hand
searched to locate any additional studies not included in
the database search results. We did not restrict by year of
publication. A preliminary search was performed on 22
August 2018 and the final search was performed on 24
January 2019. The complete search strategy is provided
in online supplementary appendix 2.

Inclusion and exclusion criteria

We included studies that met the following inclusion
criteria: (A) adults with type 1 or type 2 diabetes; (B)
evaluation of MBIs; (C) reported outcome of diabetes
distress; (D) randomized controlled trials (RCT); and
(E) reported findings in English or Chinese. We excluded
studies that (A) did not include measurement of diabetes
distress; or (B) had missing, incomplete or unclear data
that were required for the meta-analysis.*’

Data selection

Two authors (JG, HW) independently assessed abstracts
and titles for eligibility and excluded articles that did not
meet the inclusion criteria. If it was unclear whether an
article met the inclusion criteria, a full-text review was
completed. Consensus was achieved with all included
studies.

Data extracted from studies included: (A) study
characteristics (authors, country, year of publication,
sample size, and mean age, gender, race/ethnicity of
participants); (B) intervention strategy (principles of
MBIs, MBI delivery format, length, dosage, interven-
tionist, and setting); (C) diabetes distress measurement
(diabetes distress tool and time points of measurement);
and (D) efficacy evaluation (mean and SD of diabetes
distress evaluated at all time points in both groups of
each study to generate the effect size). If there were two
control groups in one study, for example, walking for
one control group and diabetes education for the other
control group,” the data from the diabetes education
group were extracted as the control group to conduct
the analysis, because the majority of control group
interventions were diabetes education, thus avoiding
heterogeneity.
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Risk of bias assessment

Risk of bias for each study was assessed independently by
two researchers using the risk of bias tool outlined in the
Cochrane Handbook for Systematic Reviews of Interven-
tions .*' The tool includes six key criteria for potential
risk of bias: adequacy of allocation sequence genera-
tion; adequacy of allocation concealment; blinding of
adults, personnel or outcome assessors; completeness
of outcome data; selectivity of outcome reporting, and
other biases. The two reviewers settled any disparities
by consulting the third independent reviewer and any
consensus were documented.

Data synthesis
Data were analyzed using the Review Manager software
(RevMan V.5.3, Cochrane Collaboration, Oxford, UK).
All data were double entered into the database to mini-
mize error. In a preliminary analysis, descriptive statistics
of individual variables and characteristics of included
studies were examined. Second, effect sizes representing
the standardized mean difference between MBIs and
control groups or between before and right after interven-
tion of all the RCTs were estimated. When the subgroup
analysis was conducted to compare the diabetes distress
results of different evaluation time points with the control
group, all available data were extracted. Effect sizes of less
than 0.2 can be interpreted as small, those in the range of
0.2-0.5 are moderate, and effect sizes of greater than 0.5
are considered large.™

Heterogeneity was estimated using Cochran’s Q) testand
I* statistics. The statistical significance of heterogeneity
was p<0.10, and the degree of variability was estimated
through I2 values, with 75%, 50%, 25%, or 0% indicating
high, moderate, low, or no heterogeneity, respectively.””

English electronic

database:
PUMBED: (n=29)
Cochrane
library:(n=32)

Web of science: (n=45)
Embase:(n=46)
PsycINFO:(n=26)

Reference:(n=1)

The fixed effects model was used in the absence of any
significant heterogeneity (p value of Q-test >0.10 and I*
value <50%), while the random effects model was used if
heterogeneity was significant (p value of Q-test <0.10 and
I? value above 50% value but below 75%).** In this review,
subgroups were based on the following intervention
characteristics: baseline diabetes distress levels of partici-
pants, the principles of the MBIs, delivery format (group
vs individual), and the assignment of home practice. The
effect of the intervention at short-term and long-term
follow-ups (3 and 6 months) on diabetes distress reduc-
tion was also compared between groups.

RESULTS

Study selection

The search yielded 270 articles (figure 1). After removing
109 duplicates, 161 articles remained. The titles and
abstracts of these articles were screened for inclusion/
exclusion, resulting in 34 potential articles of interest.
After reading the full texts of these articles, 22 were
excluded because diabetes distress was not measured and
two articles were removed because the required outcome
data (diabetes distress score) were unavailable. A total of
eight studies (from 10 articles) met the inclusion criteria.

Risk of bias

The risk of bias summary is presented in figure 2. Eight
studies were rated as low risk of selection bias because they
all reported random sequence generation process.” !
Four of the eight studies (50%) were rated as low risk of
allocation concealment, reporting allocation conducted
by an independent statistician, a trained researcher,
research nurse, or a file with password protection.”’ *>#°4

Chinese electronic
database :

CNKI Data:(n=19)
Wan Fang Data:(n=15)
VIP Data:(n=14)
SinoMed Data:(n=13)

Removed based on
title/

\ 4

4>| Removwval of duplicates(n=109)

abstract(n=127).reason

s as follow:

I

A

-Book(n=3)
-Review,Systematic
Review (n=67)
-Conference abstracts
(n=06)

v

‘ Assessed for eligibility(n=34) ‘

‘ Remaining(n=161) ‘

Removed based on full
text(n=24)

reasons as follow:
-Diabetes distress not

4

measured (n=22)
-Outcome indicators

-Not measured diabetes
distress.mindfulness:(n
=30)

-Cross-sectional study (
n=17) -Pre-post

trials (n=4)>

Figure 1 Summary of literature search.

‘ Studies included in synthesis(n=10) ‘

!

Studies included in quantitative
synthesis (n=8)

can't be extracted(n=2)
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~ | Blinding of participants and personnel (performance bias)

= | Blinding of outcome assessment (detection bias)

D OO0 O O O O ncompleteoutcome data (attrition bias)
~)

= | Selective reporting (reporting bias)

Friis et al 2016

Jung etal 2015

Jun-Hua Yang et al 2018

® ~|® @|~|~|@| ~ |Alocation concealment (selection bias)

DO OO D ® O @ Randomsequence generation (selection bias)

-
®OOO O O O @ otebis

?
Lei Ten et al 2018 ? ?
Pearson et al 2018 2| @ ?
Schroevers et al 2015 ? ? ?
Tovote et al 2015 ? 2 .
Van Son et al 2014 ? | ? .

Figure 2 Risk of bias according to the Cochrane risk of bias
tool.

All eight studies were rated as unclear risk of blinding of
adults and personnel bias, because the process was not
applicable for MBIs.”” ™! Only one study (12.5%) was
rated as low risk of blinding of outcome assessment bias,*’
because the data were collected by a research nurse who
did not know the details of group allocation. Intention-
to-treat analysis was reported in three studies,”™ indi-
cating low risk of incomplete outcome data bias. Two of
the studies (25%) had published a protocol and reported
all prespecified outcomes, thus were rated as low risk of
reporting bias.* 57

Study characteristics

Eight studies were included in this meta-analysis, with a
total of 649 adults from six countries including Australia
(n=1), China (n=2), Netherlands (n=3), New Zealand
(n=1), and South Korea (n=1). The total sample size
of the MBI groups was 293, ranging from 12 to 70 per
group, while the total sample size of control groups was
312, ranging from 12 to 69 per group. All studies were
published in journal articles from 2014 to 2018, with
75% of studies (n=6) reported in the years 2015 and
2018, respectively.” ***7***! Six studies were published in
English journals™ *** and two studies were published
in Chinese journals.” *'

There was a wide age range of adults, from 18 to 70
years old. The mean age of participants in the MBI group
across all studies ranged from 42 to 67 years old, and the
mean age ranged from 46 to 68 years old in the control
group across all studies. Four studies consisted of a mixed
type 1/type 2 diabetes populations with type 1 diabetes
accounting 30%-73% of the sample™ ™ and four studies
included only adults with type 2 diabetes.” !

Two validated measures of diabetes distress were used
in studies evaluating the impact of MBIs. Four used the
Problem Areas in Diabetes Scale (PAID)?'F’_37 40 and four
used the Diabetes Distress Scale (DDS).>? %4 Although
the DDS has a stronger focus on motivational and behav-
ioral problems associated with diabetes self-management
and the PAID covers a greater variety of emotional
concerns (including diabetes-related emotional burnout
and diabetes non-acceptance), the two scales have over-
lapping content, have similar psychometric properties
and are similarly correlated with a variety of criterion
measurements. "

At baseline, there were five studies reporting an
elevated diabetes distress of participants (above criterion
scores with DDS-17 and PAID-20, respectively) in both
intervention and control groups.” ** *** *! There were
three studies reporting mean diabetes distress of partici-
pants at baseline below the criterion score for increased
diabetes distress.” ¥ * The characteristics of studies
included in this review are provided in table 1.

The interventions

The MBIs

There were various principles of MBIs among the
eight studies, including MBCT (n=3)," MBSR
(n=3),""* " DBT (n=1)," and mindfulness-based self-
compassion (n=1).%

The majority of the MBIs included six to eight sessions
for 8 weeks (n=7)."" %" A 2-hour booster session was
added 3 months after the end of the intervention as a
means to boost MBIs .” There is one MBI that included a
2-week program, with three sessions per week, six sessions
in total.*' Across all interventions, each session lasted
20-180 min with the majority of sessions lasting 30-60
min. MBIs were delivered one-on-one (n=4) or in a group
setting (n=4).

There were four MBIs that included a home practice
assignment,” ™’ *! while others did not assign any home
practice (n=4).”" *** The dosage of the home practice
assignment was about 30 min/day (n=2), with a length of
7-8 weeks.” ™ The content of the home practice assign-
ments included performing a body scan, mindful eating
exercises, routine activity with awareness, or a short
sitting meditation on breath, 7!

The interventionists providing the MBIs included
psychologists (n=4)""" and a multidisciplinary team of
healthcare providers and psychologists (n=1)."" In two
studies, the interventionist of the MBIs was not reported.**
The majority of studies were conducted in hospital clinics
(n=5)," * with one MBI conducted in a community
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healthcare center and hospital™ and the other MBIs
conducted at home whereby the participants were asked
to follow all the MBI sessions by audio materials at home,
without any in-person interventions.*’ There was one study
which did not report intervention setting.”

The attrition of the MBIs that used an MBSR approach
intervention arm ranged from 7% to 25%, and control
arms were 7%-39%. The attrition of MBIs that used an
MBCT approach intervention arm ranged from 17% to
71%, and control arms were 0%—-22%. In addition, the
attrition of the MBIs that used a mindful self-compassion
approach intervention arm was 14%, and control arm was
19%. Reasons for attrition included schedule conflicts or
not interested in participating.”’ *>*®

The control group

In four studies, the control group received diabetes educa-
tion (eg, the definition of diabetes, a description of symp-
toms, self:management strategies, and medication).” ***!
In three studies, the control group received psychological
counseling, such as behavioral activation and cognitive
restructuring.%_37 In one study, the details of the control
group were not reported.”’

The measurement of diabetes distress and the evaluation
time points

Inthe majorityof studies, datacollection was completed
on completion of the intervention (n=7) 303510 There
were three studies that reported 3-month follow-up
effect.’ ¥ % There were two studies reporting data
collection at 6 months after baseline.”*!

The influencing factors of the effect of the MBIs on diabetes
distress

Subgroup analyses were conducted to examine
the influencing factors on the efficacy of the MBIs,
including baseline diabetes distress level (above crite-
rion scores vs below criterion scores), the principles
of MBIs (MBSR vs MBCT), MBI delivery (group vs
individual), the use of home practice, and efficacy
evaluation time points (right after MBIs, after 3
months, and after 6 months). The results of between-
group comparisons of factors influencing the effect
of MBIs on diabetes distress are provided in online
supplementary appendix 3.

Comparison of MBI efficacy on baseline diabetes distress
level among adults

There was a statistically significant decrease of
diabetes distress with a moderate effect size in the
MBI group compared with the control group when
studies reported an increased diabetes distress at base-
line (above criterion scores) (n=5) (effect size=-0.48,
95% CI -0.81 to -0.15, Z=2.82, p=0.005). There was
no statistical significance on diabetes distress between
the intervention and control groups when studies
reported a normal average diabetes distress at base-
line (n=3) (effect size=0.05, 95% CI -0.34 to 0.44,
7=0.24, p=0.81) (see figure 3).

Comparison on the efficacy of MBIs with different principles
on diabetes distress

There was a statistically significant decrease of
diabetes distress in the MBI group with a moderate
effect size compared with the control group when

Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Tota % Cl IV, Random, 85% CI
1.1.1 An increased average diabetes distress score at baseline
Friis et al 2016 233 086 3 229 085 30 129% 0.05 046, 0.55) -1
Jun-HuaYangetal 2018 181 04 41 207 024 40 139%  -078[1.23,-0.33) -
Jung et al 2015 5362 1153 21 5894 1376 17 10.3%  -0.41[-1.06,0.23] - T
Lei Ten et al 2018 212 063 42 243 067 42 143%  -047[-0.91,-0.04) ]
Schroevers et al 2015 193 143 10 358 163 12 70%  -1.03(193.-0.12 -
Subtotal (95% CI) 145 14 58.5%  -0.48[-0.81,-0.15) <
Heterogeneity: Tau® = 0.06; Chi = 7.34, df =4 (P = 0.12); = 46%
Test for overall effect: 2= 2.82 (P =0.005)
1.1.2 A normal average diabetes distress score at baseline
Pearson etal 2018 22 25 19 122 126 30 114% 0.52[0.07,1.10] I
Tovote etal 2015 27T M3 39 R4 N9 3/ 141% 0.01[043,046) -1
Van Son et al 2014 287 21 64 35 2 60 160%  -0.22[-0.58,0.13 T
Subtotal (95% CI) 122 129 41.5%  0.05[-0.34,044) D
Heterogeneity: Tau? = 0.07; Chi* = 4.53, df = 2 (P = 0.10); = 56%
Test for overall effect: 2= 0.24 (P = 0.81)
Total (95% CI) 267 270 100.0%  -0.26[-0.55,0.03] L
Heterogenelty: Tau? = 0.11; Chi = 18.70, df= 7 (P = 0.000) = 63% 2 1 ; 1 2

Test for overall effect: 2= 1.74 (P = 0.08)

Test for subgroup differences: Chi* = 4.05, df = 1 (P = 0.04), F=T75.3%
Figure 3 Forest plot: effectiveness of mindfulness-based interventions (MBI) on diabetes distress among adults with an above
cut-off diabetes distress versus below cut-off diabetes distress at baseline.

Favours [Intervention] Favours [Control]

6 BMJ Open Diab Res Care 2019;7:¢000757. doi:10.1136/bmjdrc-2019-000757


https://dx.doi.org/10.1136/bmjdrc-2019-000757

Clinical care/Education/Nutrition

Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V. Random, 95% Cl IV, Random, 95% CI
1.2.1 MBCT on diabetes distress
Schroevers et al 2015 193 143 10 38 163 12 73% 103193012
Tovole etal 2015 21 oN3 %N 24 N9 39 190% 0.01[0.43,048] —
Van Sonet al 2014 87 M 6 B 2 60 25 0221058013 T
Subtotal (95% C) 113 1M 498%  0.26[089,0.16] <
Heterogeneity: Tau? = 0.07; Chi*=4.13, df = 2 (P = 0.13); 1= 52%
Test for overal effect: Z=1.23 (P = 0.22)
1.2.2 MBSR on diabetes distress
Jun-HuaYangetal 2018 181 04 41 207 024 40 187%  -0.78[1.23,-03] -
Jung etal 2015 5362 1153 2 5094 1376 17 120%  -041[-1.06,029) -
LeiTenetal 2018 212 063 42 243 067 42 195%  -047]091,-0.04) -
Subtotal (95% Cl) 104 99 50.2%  -0.58[-0.86, 0.30] .
Heterogenety: Tau? = 0.00; Chit=1.23, df = 2 (P = 0.54); = 0%
Test for overall effect: Z=4.03 (P < 0.0001)
Total (95% CI) pili 210 1000%  -0.41[-0.68, -0.14) ¢
Heterogeneit: Tau? = 0.05; Chit= 893, f = 5 (P = 0.11) = 4% 2 1 ; 1 2

Test for overall effect: Z=2.99 (P = 0,003)
Test for subgroup differences: Chit = 149, df = 1 (P=0.22), 1= 32.7%

Favours [Intgrvention] Favours [Control]

Figure 4 Forest plot: effectiveness of mindfulness-based stress reduction/mindfulness-based cognitive therapy (MBSR/

MBCT) on diabetes distress.

MBSR was used as the principle of the MBIs (n=3)
(effect size=-0.58, 95% CI -0.86 to —0.30, Z=4.03,
p<0.0001). There was no statistically significant differ-
ence on diabetes distress between the MBI group and
the control group when MBCT was used as the prin-
ciple of the MBIs (n=3) (effect size=-0.26, 95% CI
-0.69 to 0.16, Z=1.23, p=0.22) (see figure 4).

Comparison on the efficacy of MBIs with different delivery
formats on diabetes distress among adults with diabetes
There was a statistically significant decrease of diabetes
distress in the MBI group with a moderate effect size
compared with the control group when the MBIs were
delivered in a group format (n=4) (effect size=—0.36,
95% CI -0.68 to —0.04, Z=2.20, p=0.03). There was no
statistically significant difference between the MBIs and
control group when the MBI was delivered in one-to-one
format (n=4) (effect size=—0.15, 95% CI -0.70 to 0.40,
7=0.55, p=0.58) (see figure 5).

Comparisons on the efficacy of MBIs with or without home
practice assignment on diabetes distress among adults with
diabetes

There was a statistically significant decrease of diabetes
distress in the MBI group with a moderate effect size
compared with the control group when MBIs included a
home practice assignment (n=4) (effect size=—0.42, 95%
CI -0.84 to -0.00, Z=1.98, p=0.05). When a home prac-
tice assignment was not included in the MBIs, there was
no statistically significant difference on diabetes distress
between the two groups (n=4) (effect size=—0.09, 95% CI
-0.54 to 0.35, Z=0.40, p=0.69) (see figure 6).

Comparison on the effects of MBls when diabetes distress
was measured at different time points

There was no statistically significant difference of
diabetes distress in the MBI group compared with the
control group when the immediate effect of the interven-
tion was measured (n=7) (effect size=—0.17, 95% CI -0.45
to 0.11, Z=1.18, p=0.24). There was no statistically signif-
icant difference of diabetes distress in the MBI group
compared with the control group when the effect was
evaluated at 3-month follow-up (n=3) (effect size=0.02,
95% CI -0.27 to 0.31, Z=0.15, p=0.88). However, there
was a statistically significant decrease of diabetes distress
in the MBI groups with a large effect size compared with
the control group when the effect at 6-month follow-up
was evaluated (n=2) (effect size=—0.56, 95% CI -0.94 to
-0.18, Z=2.91, p=0.004) (see figure 7).

DISCUSSION

In this meta-analysis, available evidence on factors
affecting the effectiveness of MBIs in alleviating diabetes
distress was evaluated, including baseline diabetes
distress level, delivery format, type of MBIs, and length
of follow-up. Eight studies involving MBIs were included.
The age distribution was primarily middle-aged and
elderly participants, with a much smaller number of
young people with diabetes. In 50% of the studies, the
MBIs were delivered by psychologists.

In the subgroup analyses, we found that adults with
diabetes distress above the criterion score for elevated
diabetes distress at baseline had significantly reduced
diabetes distress after receiving the MBIs compared
with the control group. Thus, MBIs are most effective in
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Friis et al 2016 233 086 3 229 085 30 129%
Jun-HuaYangetal 2018 181 04 41 207 024 40 139%
Lei Tenetal 2018 212 063 42 243 067 42 143%
Van Son et al 2014 27 M 64 3B5 2 60 160%
Subtotal (95% C) 178 172 57.2%
Heterogeneity: Tau? = 0.06; Chi = 6.64, df = 3 (P = 0.08); I* = 55%

Test for overall effect: Z = 2.20 (P = 0.03)

1.3.2 Individual intervention on diabetes distress

Jung etal 2015 5362 1153 21 5.4 1376 17 10.3%
Pearsonetal 2018 M2 25 19 122 126 30 114%
Schroevers et al 2015 193 143 10 368 163 12 70%
Tovote etal 2015 0T NI O3 R4 N9 3/ 4%
Subtotal (95% CI) 8 9 42.8%
Heterogeneity: Tau® = 0.21; Chi? = 943, df = 3 (P = 0.02); I = 68%

Test for overall effect: 2 =0.55 (P = 0.58)

Total (95% Cl) 267 270 100.0%

Heterogeneity: Tau? = 0.11; Chi= 18.70, df = 7 (P = 0.009) = 63%
Test fo overal effect 2= 1.74 (P = 0.08)
Test for subgroup diferences; Chi? = 0.41, df = 1 (P = 0.52), = 0%

Std. Mean Difference
IV. Random, 95% CI

—

0.05 [-0.46, 055
078,23, 0.33]
Q4TF081, 0.04]

022058,0.43]
036068, 0.04]

041[4.06,023]
052 [0.07, 140]
031193042
001 [0.43, 046]
0.15[0.70, 040]

.26 0.55,003]

-2 -1 0 1 2
Favours{Intervention] Favours [Control]

Figure 5 Forest plot: effectiveness of mindfulness-based interventions (MBI) with different delivery formats on diabetes

distress.

reducing diabetes distress in those with elevated distress
at baseline which is consistent with the results of a meta-
analysis on the effect of the MBIs among adults with
chronic illness on generalized anxiety disorder, depres-
sion, and other psychiatric or medical conditions.*’ MBIs
may also be able to help prevent an increase in diabetes
distress in those with levels below criterion score; thus
preventing more severe distress which influences self-
management, glycemic control, and quality of life.

Intervention Control
1.4.1 Assigning home-practice
Jun-HuaYangetal 2018 181 04 41 207 024 40 139%
Schroevers et al 2015 193 143 10 38 163 12 70%
Tovote etal 2015 21 N3O 24 N9 39 141%
Van Son et al 2014 K7 N 64 335 2 60 16.0%
Subtotal (95% Cl) 154 151 51.0%
Heterogeneity: Tau* = 0.11; Chi* = 8.69, df = 3 (P = 0.03); I*= 85%
Test for overall effect: 2 = 1.98 (P = 0.05)
1.4.2 Not assigning home-practice
Friis et al 2016 233 086 3 229 08 30 129%
Jung etal 2015 5362 1153 21 58.94 1376 17 10.3%
Lei Ten etal 2018 212 063 42 243 067 42 143%
Pearson et al 2018 212 25 19 122 126 30 114%
Subtotal (95% CI) 13 19 49.0%
Heterogeneity: Tau? = 0.13; Chi* = 8.33, df = 3 (P = 0.04); = 64%
Test for overal effect: Z = 040 (P = 0.69)
Total (95% CI) 267 270 100.0%

Heterogeneity: Tau® = 0.11; Chi* = 18.70, df = 7 (P = 0.009); I = 63%
Test for overall effect: Z = 1.74 (P = 0.08)
Test for subgroup differences: Chit = 1.12, df =1 (P =0.29), F=11.1%

The type of MBIs also appears to have an effect on
reducing diabetes distress in adults with diabetes. MBSR
therapy demonstrated a large effect on reducing diabetes
distress, which is consistent with the results of a meta-
analysis on the effects of MBSR on depression, anxiety,
and psychological distress demonstrating a small effect
size among adults with chronic illness .** However, MBCT
did not improve diabetes distress outcomes compared
with the control group in this analysis, possibly because

Std. Mean Difference Std. Mean Difference
Random, 95% CI IV, Random, 95% C!
078[4.23,-03 ——
103[1.93,-0.12 —_—
0.010.43, 046) T
022[4058,0.13) —T
042034, 0.00] <P
0.050.46, 0.55) -
0.41[1.06,023) —
0471091,-004) —
052[0.07, 1.10) —
0,09 [54,0.35) <
026055, 0.3 L

2 4 0 1 2
Favours [Intervention] Favours [Control]

Figure 6 Forest plot: effectiveness of mindfulness-based interventions (MBI) with or without home practice assignment on

diabetes distress.
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Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean  SD Total Mea SD Total Weig andom, 95% CI IV, Random, 95% Cl
1.5.1 Post-intervention effect on diabetes distress
Friis et al 2016 233 086 31 229 085 30 83% 0.05 [-0.46, 0.55] -
Jung etal 2015 5362 1153 21 584 1376 17 62% -0.411[-1.06,0.23] - |
Lei Ten et al 2018 212 063 42 243 067 42 95% -0.47 [-0.91, -0.04] I
Pearson etal 2018 212 225 19 122 126 30 T0% 0.52 [-0.07, 1.10) T
Schroevers et al 2015 193 143 10 358 163 12 39% -1.03 [-1.93, -0.12]
Tovote etal 2015 327 213 39 324 219 39 93% 0.01[-0.43, 0.46] -
Van Son et al 2014 287 21 B4 335 22 60 112% -0.22 [-0.58, 0.13] /T
Subtotal (95% CI) 226 230 55.4% -0.17 [-0.45, 0.11] <

Heterogeneity: Tau® = 0.07; Chi* = 12,66, df = 6 (P = 0.05); I = 53%
Test for overall effect: Z = 1.18 (P = 0.24)

1.5.2 3-month effect on diabetes distress

Frils et al 2016 21 084 30 21 089 29 B82%  0.00[-051,051 —r
Pearson et al 2018 18 147 24 125 134 34 B0%  -0.05}057,047) —r
Tovote etal 2015 36 188 33 207 185 35 88%  0.10[0.38,059 —_]
Subtotal (95% CI) 87 9 24.9%  0.02[0.27,031] <

Heterogeneity: Tau? = 0.00; Chi = 0.19, df = 2 (P = 0.91); P = 0%
Test for overall effect: Z = 0.15 (P = 0.88)

1.5.3 6-month effect on diabetes distress

JunHuaYangetal 2018 181 04 41 207 024 40 92%  -078[-1.23,-0.33 E—
Van Son et al 2014 25 197 51 328 204 55 105%  -0.39[0.77,-0.00) —

Subtotal (95% CI) 9 95 197%  0.56[-0.94,-0.13) ->

Heterogeneity: Tau? = 0.03; Chi* = 1.65, df = 1 (P = 0.20); I = 39%

Test for overall effect: Z = 2.91 (P = 0.004)

Total (95% CI) 405 423 100.0%  -0.200.40, 0.00] <

Heterogeneity: Tau® = 0.06; Chi = 22.42, df = 11 (P = 0.02); I = 51% 1) ¥ : ' ;

Test for overall effect: Z = 1.95 (P = 0.05)
Test for subgroup differences: Chi* = 5,81, df = 2 (P = 0.05), IF = 65.6%

Favours [intervention] Favours [control)

Figure 7 Forest plot: effectiveness of postintervention/3-month/6-month effect of mindfulness-based intervention on diabetes

distress.

MBCT was designed for people with a history of recur-
rent depression to help learn how to disengage from
depression-related and ruminative thoughts in order to
prevent future episodes of depression.” Thus, MBSR
may be more effective in alleviating diabetes distress
than MBCT according to the different mechanism of the
treatment.

Group-based MBIs were more effective in reducing
diabetes compared with other delivery formats. Struc-
tured group-based MBIs that included various modali-
ties such as MBSR and MBCT were also found beneficial
across a range of psychological and psychosocial issues
encountered by individuals with vascular disease.*
Group psychotherapy is a well-established strategy for
the treatment of depression, bipolar disorder, and
anxiety disorder.*” In group psychotherapy, participants
can learn vicariously through other group members,
gain insight into themselves from multiple perspectives,
obtain support, and find solutions through supportive
group discussion .**

Assigning formal home practice was also more effective
in alleviating diabetes distress compared with programs
that did not encourage home practice. These results are
consistent with a systematic review of 43 MBI studies,
whereby home practice besides MBI sessions demon-
strated a small positive effect on reducing depression and
anxiety in adults with cancer and insomnia .*’ The aim of
home practice assignments is to help participants sustain
regular mindfulness practices and integrate the practice
into their daily schedules, providing more opportunity to
achieve a state of calmness, peace, and happiness. Partici-
pants may also need time and practice to develop the MBI
skills learnt during the intervention. This is also aligned

with our finding that MBIs demonstrated stronger effects
at longer follow-up compared with immediately after the
intervention and at 3 months. Therefore, MBIs may take
some time to integrate into daily life in order to alleviate
diabetes distress.

Strengths and limitations

A strength of this meta-analysis was that only RCTs were
included in this review, which are the gold standard to
evaluate the effectiveness of the intervention study and
provide the high-quality evidence.”” Overall, studies
overall were of moderately good quality. Although the
methodology for this systematic review was rigorous,
some published or unpublished studies may not have
been identified with our search strategies. Only English
and Chinese publications were included, and research
published in other languages on the effect of MBIs on
diabetes distress may have been conducted. In some
of our subgroup analyses, there were small sample
subgroups (eg, 6-month follow-up). Thus, our subgroup
comparisons are suggestive of factors that determine the
efficacy of MBIs, but they do not provide definitive esti-
mates in a multivariate context.

Implication for practice and research

There are several implications for clinical practice. First,
screening for diabetes distress, in addition to depression
and anxiety, may be important to consider in clinical
practice. Subsequently, adults with increased diabetes
distress may benefit from MBIs. Screening participants
for elevated diabetes distress (above criterion score)
using MBSR with group delivery format and home prac-
tice assignment are recommended. There are small
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available numbers of RCTs (n=8), thus more RCTs in
the field of MBIs and diabetes distress are indicated to
contribute to the meta-analysis work. More research is
needed on providing interventions in evaluating imple-
mentation of MBIs in the clinical setting using different
health providers (eg, nurses), and investigating the long-
term effects of the MBIs to alleviate diabetes distress.

CONCLUSIONS

This meta-analysis provides further evidence to support
the use of MBIs in reducing diabetes distress in adults
with diabetes. Factors influencing the effect of MBIs on
diabetes distress have been identified, including diabetes
distress status at baseline, group-based interventions, and
using an MBSR therapy. Incorporating home practice
and long-term follow-up also appears warranted.
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