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Abstract

Aim: Diabetes-related distress is common in diabetes and has implications for
well-being. Cognitive behavioural therapy (CBT) and third-wave CBT hold prom-
ise as treatments for diabetes-related distress, although previous findings are
inconclusive. We aimed to conduct a systematic review with meta-analysis to un-
derstand the efficacy of these interventions in treating diabetes-related distress,
while also assessing the associative benefits of these interventions on depression,
anxiety and glycaemic control. We also aimed to conduct a narrative synthesis,
and subgroup analyses to identify intervention components most useful in treat-
ing diabetes-related distress.

Method: We searched seven electronic databases from inception to April 2021.
Data extraction was independently performed by two reviewers. Methodological
quality was assessed. The protocol was registered with the Prospective Register
Of Systematic Reviews (PROSPERO): CRD42021240628.

Results: We included 22 randomised controlled trials investigating the efficacy
of CBT and third-wave CBT interventions on diabetes-related distress. CBT for
diabetes-related distress significantly reduced distress (SMD = —0.278, p =0.010)
and depression (SMD = —0.604, p =0.016). Third-wave CBT for diabetes-related
distress significantly reduced anxiety (SMD = —0.451, p =0.034). No signifi-
cant effect of either intervention on glycated haemoglobin was observed. CBT
interventions that included a digital component, were delivered by a psycho-
logical practitioner, and included behavioural activation bolstered the effects on
diabetes-related distress.

Conclusions: CBT aiming to target diabetes-related distress is beneficial for dis-
tress and depression. Third-wave CBT for diabetes-related distress is beneficial
for anxiety. More work is needed to optimise interventions to improve both men-
tal and physical health outcomes in people with diabetes.
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1 | INTRODUCTION

Psychological distress is common in diabetes. People
with diabetes are two times more likely to experience
depression compared to those without diabetes,”* and
have a 25% higher prevalence of anxiety.” Furthermore,
diabetes-related distress is estimated to occur among 40%
of people with diabetes.** Diabetes-related distress is an
illness-specific psychological distress that reflects a person's
emotional response to the demands and challenges of living
with diabetes.® It considers psychosocial adjustment and
challenges faced by individuals with diabetes.” Although
related,’ diabetes-related distress is distinct from depression
and anxiety,*” as these disorders are assessed using thresh-
olds of somatic and affective symptomology® irrespective of
context or cause.” Unlike depression or anxiety, diabetes-
related distress is said to be closely attached to the day-to-
day experience of living with diabetes whereas depression
and/or anxiety is generally unrelated to a specific condition.

A lot of research to date has focused on depression and
anxiety in diabetes. This may be explained by evidence
associating depression with poorer glycaemic control,"
increased risk of diabetes complications'' and reduced
quality of life.">'* However, researchers have been inves-
tigating diabetes-related distress as a key psychological
outcome in diabetes for over 25years.>'*'> Psychological
distress seen within diabetes is often conceptually differ-
ent to that in those living with general depression and anx-
iety (e.g., emotional burden of diabetes management, the
burden of potential future complications and the social
impact of diabetes'®'’). Indeed, evidence now suggests
that diabetes-related distress may be more closely linked
to glycaemic control than depression.'®?° Furthermore, it
has shown associative relationships with quality of life*'
and self-management behaviours'®** that may have impli-
cations for metabolic outcomes. Therefore, understanding
treatment for diabetes-related distress, may potentially be
imperative to improve emotional well-being and physical
outcomes in diabetes. Psychological therapies offer one
treatment strategy in this regard.

In the United Kingdom, cognitive behavioural therapy
(CBT) is the recommended psychological treatment for
managing anxiety and/or depression in the context of long-
term conditions such as diabetes.”*** CBT posits that cog-
nitions are central to behavioural, emotional and physical
responses ' with each of these elements constantly inter-
acting and influencing each other.”® Most previous review

Novelty statement

What is already known?

« CBT is effective at treating depression in diabe-
tes but findings for diabetes-related distress are
inconclusive.

What has this study found?

« CBT interventions significantly reduced dis-
tress and depression.

« Third-wave CBT significantly reduced anxiety.

« There were no significant effects for either ther-
apy on glycated haemoglobin.

« Interventions delivered by a psychological
practitioner including a digital component and
behavioural activation appeared to bolster the
effects of CBT on distress.

Implications of the study

« This review compared CBT and third-wave
CBT for diabetes-related distress and provides
clinical utility by identifying intervention com-
ponents that may be most useful for treating
diabetes-related distress.

studies have explored the effectiveness of CBT for depres-
sion, anxiety and glycaemic control, with diabetes-related
distress as an additive component. A 2017 meta-analysis>
investigated the effect of CBT interventions on glycated
haemoglobin (HbA,,) as a primary outcome, along with de-
pression, anxiety and diabetes-related distress as secondary
outcomes. CBT significantly reduced depression and anx-
iety in the short and medium term with moderate effect.
CBT also significantly reduced depression in the long term
with small effect. For HbA,., CBT had a small statistically
significant effect in the short and medium term but not the
long term. Too few studies were identified to meta-analyse
diabetes-related distress outcomes.

A second 2017 review™’ investigated the effects of CBT
for people with diabetes and a co-morbid depression. The
review found that CBT produced a significant moderate re-
duction in depression. CBT did not have a significant effect
on anxiety or HbA,.. Furthermore, only two studies in this
review looked at diabetes-related distress and meta-analysis
showed that CBT did not have a statistically significant
effect on this outcome. A third review in 2020,”" explored
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the effects of CBT on studies reporting either depression or
anxiety, or HbA, . as primary outcomes. Across all follow-up
time points CBT had a large significant effect on depression.
However, no statistically significant effect on anxiety was
observed. For HbA,, CBT showed a significant moderate ef-
fect. Diabetes-related distress was not included in the review.

Overall, the meta-analytic evidence to date sug-
gests that CBT may be effective at reducing depression.
However, findings regarding anxiety and HbA . are mixed.
Furthermore, given the high prevalence of diabetes-
related distress and its implications on clinical outcomes,
more research is needed on the effectiveness of CBT for
diabetes-related distress. No previous reviews exploring
CBT in diabetes have placed diabetes-related distress as
the primary outcome, meaning that relevant studies are
missed. Considering such studies will help to disentangle
the effectiveness of CBT interventions on diabetes-related
distress specifically. Measuring depression, anxiety and
HbA,, as secondary outcomes, may enable a greater un-
derstanding of the added benefits for these outcomes
when targeting diabetes-related distress.

Alongside consideration of traditional CBT, the poten-
tial of third-wave CBT>? approaches such as acceptance
and commitment therapy (ACT; an approach encourag-
ing acceptance of unwanted thoughts and feelings)* and
mindfulness-based therapy (aiming to increase present
moment awareness)** may help define what psychological
interventions are most effective in treating diabetes-related
distress. Third-wave interventions differ from traditional
CBT interventions in their content. Third-wave techniques
are primarily focused on how individuals respond to their
emotions, behaviours and cognitions. Whereas traditional
CBT commonly focuses on the appraisal or modification of
antecedent emotions, behaviours and cognitions.32 Areview
on the use of third-wave interventions to reduce diabetes-
related distress in type 2 diabetes alone,” failed to find that
mindfulness and acceptance-based interventions signifi-
cantly reduced diabetes-related distress up to 1-month post-
intervention. However, the included interventions in this
review showed benefits for improving depression, anxiety
and glycaemic control. Another review® investigated the
use of mindfulness-based interventions alone in type 1 and
type 2 diabetes. The authors concluded that the treatment-
control comparison effect estimates were small and unreli-
able, so no meta-analysis was conducted. This suggests that
further investigation is needed into the efficacy of third-
wave interventions on diabetes-related distress for individ-
uals with type 1 and type 2 diabetes.

Additionally, a more in-depth analysis of the type of in-
terventions offered (i.e., their active ingredients) and their
mode of delivery will further the development of diabetes-
related distress interventions, as similar, earlier reviews>!
did not include diabetes-related distress as an outcome.
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Furthermore, the inclusion, and separate analysis of tra-
ditional CBT and third-wave interventions may limit
treatment heterogeneity, informing conclusions about
the efficacy of each intervention type as a tool for treating
diabetes-related distress and may inform future interven-
tion development. Therefore, this review has six objectives:

1. To examine the effectiveness of all traditional CBT
interventions on diabetes-related distress alone.

2. To examine the effectiveness of CBT interventions that
target diabetes-related distress primarily on diabetes-
related distress, depression, anxiety and HbA,_.

3. To examine the effectiveness of all third-wave CBT in-
terventions on diabetes-related distress alone.

4. To examine the effectiveness of third-wave CBT inter-
ventions that target diabetes-related distress primarily on
diabetes-related distress, depression, anxiety and HbA,.

5. To describe the content of CBT interventions and data
permitting perform subgroup analyses to examine how
the content and mode of delivery influences treatment
effects on diabetes-related distress alone.

6. To describe the content of third-wave CBT interventions
and data permitting perform subgroup analyses to ex-
amine how the content and mode of delivery influences
treatment effects on diabetes-related distress alone.

2 | METHODS

The review protocol was pre-registered on PROSPERO
(CRD42021240628). The research objectives were slightly
refined to home in on diabetes-related distress as a pri-
mary intervention target. Our findings are reported in line
with the Preferred Reporting Items for Systematic reviews
and Meta-Analyses (PRISMA) guidance.?’

2.1 | Eligibility criteria

Two reviewers (EJ and IK) screened studies against the
inclusion and exclusion criteria outlined in Table 1.
Restrictions were placed on the language of publication
(English only).

2.2 | Information sources

The following electronic databases were searched in April
2021: OVID MEDLINE, psycINFO, EMBASE, Cumulative
Index to Nursing and Allied Health literature (CINAHL),
Web of Science, PubMed and Cochrane Central Register
of Controlled Trials (CENTRAL). No restrictions were
placed on publication date. Reference lists of relevant
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TABLE 1 PICOS inclusion/exclusion criteria.

Variable

Population

Intervention

Comparator

Outcome

Study design

Inclusion

Participants with type 1 diabetes and type 2 diabetes.
This includes both doctor-diagnosed and self-reported
diabetes.

Adults aged >18.

Female and male.

All nationalities.

CBT interventions including both a cognitive and
behavioural element.

Third-wave CBT interventions (ACT/mindfulness-based
interventions).

Delivered by psychologists, mental health workers,
diabetes nurses, any professional trained to give the
intervention or self-guided.

Delivered remotely or face to face in either an individual
or group format.

Usual care. Education is recommended as part of routine
care for diabetes management by the NICE guidelines,
hence education may form part of usual care.

Waitlist control, defined as a control condition where
individuals can access the active treatment after a
waiting period.

Placebo control, defined as a control condition that is
similar to the intervention in components and structure
without the therapeutic content.

Active control, where individuals in the comparator
group receive an alternative active treatment. Education
was not defined as an active control in this review.

All studies included in this review had to measure
diabetes-related distress as either a primary or secondary
outcome.

The primary outcome of this review: Diabetes-related
distress as measured by validated scales such as the
PAID or DDS.

Secondary outcomes of this review: i) psychological
outcomes; Depression and anxiety measured through
validated scales. ii) physical outcomes; Glycaemic
control objectively assessed by glycated haemoglobin
(HbA,,) levels.

RCT's or quasi-RCT's; where ‘random’ is used to describe
the method for assigning subjects to groups.

Exclusion

Participants without type 1 diabetes or type 2
diabetes.

Participants with pre-diabetes (e.g. impaired
glucose tolerance) and gestational diabetes.
Family members/carers of those with type 1 and
type 2 diabetes.

Age <18.

Non-CBT interventions.

Non-third-wave CBT interventions (ACT/
mindfulness-based interventions).

Lifestyle interventions.

Interventions which were not targeting diabetes-
related distress

No comparator.

Psychosocial stress other than measures of distress/
depression, such as measures of work stress or
perceived stress.

Depression measured through diagnostic clinical
interview.

Anxiety measured through diagnostic clinical
interview.

Glycaemic control objectively assessed through
fasting plasma glucose.

nRCT's.

Abbreviations: ACT, acceptance and commitment therapy; CBT, cognitive behavioural therapy; DDS, diabetes distress scale; HbA, ¢, glycated haemoglobin;
nRCT, non-randomised controlled trial; PAID, problem areas in diabetes scale; RCT, randomised controlled trial.

24 |

Data extraction

articles were screened to identify articles not retrieved by
the electronic search. Where protocols, or conference ab-
stracts were identified, authors were contacted to retrieve
the full text.

2.3 | Search strategy

The search strategy included MeSH terms with appropri-
ate Boolean operators (see Table S1 in Appendix S2).

Two reviewers (EJ and IK) independently extracted the
data onto a purpose designed data extraction table. Data
were extracted on: publication characteristics (e.g., place
of origin), participant characteristics, baseline character-
istics (e.g., baseline mood and HbA, ) and outcomes of in-
terest, specifically continuous measures of diabetes-related
distress, depression, anxiety and HbA,. We extracted
data on the timing of the post-intervention measurement.
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The post-intervention time point was defined as the earliest
post-intervention data collection time point. Where studies
used more than one measure to assess an outcome of inter-
est, we prioritised extraction of the author identified primary
outcome. Where the author did not differentiate between the
primary and secondary outcome, we extracted data on the
outcome that was most common across the included studies
to enable data pooling. Where data were missing or unclear,
authors were contacted. Details of intervention content
were extracted by one reviewer (EJ) based on the Template
of Intervention Description and Replication (TIDieR) guid-
ance.*® These details were extracted from published articles,
their supplementary materials, study protocols and where
possible, manuals from authors.

3 | QUALITY AND RISK OF BIAS
(Rob) ASSESSMENT

3.1 | Within-study bias

Methodological RoB was assessed independently (EJ
and IK) following Cochrane Handbook® guidance. Each
study was classified as having high, low or unclear RoB on
the following domains: random sequence generation; al-
location sequence concealment; blinding of participants,
blinding of outcome assessment, completeness of out-

come data and selective outcome reporting. RoB ratings
are presented using RevMan5.%

3.2 | Between-study bias

Publication bias was a criterion selected to evaluate to
if studies reporting statistically significant results were
more likely to be published, potentially leading to an over-
estimation of the real effect size.*' This was tested using
funnel plots and Egger's test.**

3.3 | Data synthesis and analysis

Analyses were conducted using STATA v16.0. For each in-
cluded study individual effect sizes were calculated based on
extracted data. Treatment effect estimates were pooled using
random-effects meta-analysis with 95% confidence intervals
(CIs) using the metan command. Results were pooled based
on intervention type (CBT vs. third-wave CBT) for each out-
come (i) diabetes-related distress (ii) depression (iii) anxiety
and (iv) HbA,.. The treatment effect on each outcome was
expressed as standardised mean difference (SMD) between
the intervention and control group at the post-intervention
time point. In the case of multiple intervention or control

DIABETIC NIk

groups we followed Cochrane Handbook guidance.*** For
those trials where groups were similar, we combined data
into a single intervention and control group so that the
counting of participant data was not repeated. For those
groups that were heterogeneous, we accounted for this by
splitting the sample size of the shared group by the num-
ber of control or intervention groups to ensure that the
study was not overpowered. Statistical heterogeneity was
estimated using I, which describes variability in effect sizes
due to treatment heterogeneity compared to variability due
to chance.*’ Following Cochrane guidance, I > 50% repre-
sents moderate heterogeneity.**** Where cluster trials were
included an intra-cluster coefficient (ICC) 0.002 was used.*®
Where data were available for different outcome follow-up
time points, pooled effect size estimates were generated for
each time point, if the number of studies was >10 and the
distribution of studies across the subgroups was relatively
even, in line with Cochrane guidance.43

Intervention content was descriptively reported in ac-
cordance with the TIDieR checklist.*® Statistical subgroup
analyses were then performed based on a priori defined
intervention criteria to examine their impact on diabetes-
related distress for CBT and third-wave CBT interventions
(1) whether the intervention was diabetes specific, (2)
whether the intervention included a digital component, (3)
whether the intervention was delivered by a psychological
practitioner, (4) the delivery format (5) whether between
session homework was given, and whether the interven-
tion included (6) goal setting, (7) cognitive restructuring,
(8) psychoeducation, (9) behavioural activation, (10) the
cultivation of acceptance (assessed among third-wave in-
terventions only). As above, subgroup analyses were only
conducted if there were > 10 studies and the distribution
of studies across subgroups was approximately even.*

4 | RESULTS

4.1 | Study selection

The combined online and manual searches retrieved 1037
citations. After removing duplicates, 671 unique citations
remained (Figure 1). Two independent reviewers (EJ and
IK) reviewed citation titles and abstracts and identified 80
studies that were potentially relevant. Following full text
screening, 22 studies were identified as meeting the inclu-
sion criteria.

4.2 | Study characteristics

The 22 identified RCTs comprised of 4123 participants
(Table S2 within Appendix S2). A total of 20 studies
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o Records identified from 7
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.g databases (n =1037) >
=

c

[

=

Records removed before screening:
Duplicate records removed (n =
366)

Records excluded
(n=591)

) Records screened
(n=671) —>
o
£
c
o
= Reports assessed for eligibility
n (n=80) —>
v
= Studies included in review
= (n=22)
=
[3)
£

Reports excluded: 58

- CBTintervention did not include both a cognitive
and behavioural element (n = 6)

- Did not measure diabetes-related distress using the
PAID or DDS (n = 9)

- Not a peer reviewed article! (n = 12)

- Feasibility trial (n = 6)

- Follow up paper from an already retrieved
published study (n = 6)

- Protocol of a published report already retrieved (n =
5)

- Protocol of a paper that has not been published (n =
3)

- Not published in English (n = 1)

- No separate analyses for CBT treatment arm (n = 2)

- Did not measure glycaemic control using HbAlc (n =
1)

- Secondary analysis of a published report already
retrieved (n = 1)

- Cannot access full text (n = 6)

FIGURE 1 PRISMA flowchart diagram." The citations received were individual study supplementary material (n = 9), poster

presentations (n = 2) and conference abstracts (n = 1). CBT, cognitive behavioural therapy; DDS, diabetes distress scale; HbA,, glycated

haemoglobin; PAID, problem areas in diabetes scale.

randomised participants at an individual level and two
studies randomised by clusters of health clinics.*>*® The
trials were published from 2004*’ to 2021* and were con-
ducted across 12 countries. The mean age of participants
ranged from 37.8* to 70.7years.”® The sample was pre-
dominantly female (54.9%).

A total of 10 trials included participants with type 2 dia-
betes.*> 4530557 The remainder included participants with
type 1 diabetes ** 5% or participants with both type 1 and 2
diabetes.*” 48 5595 Of the included trials, 14 screened for
elevated diabetes-related distress or depression, using clin-
ical interviews”***! or specified cut-offs within validated

scales,*> 48 531,853, 556,557, 560, 562565 G i) arly, eight trials had
a screening cut-off for HbA,.*> 4648 49, 853,857,538, 566
Diabetes-related distress was the primary outcome
in just over half of the studies (k = 12; 54.5%). In 13 tri-
als the Problem Areas In Diabetes (PAID) scale was used
to measure diabetes-related distress*’ % $55 36 s58 s61-s66
and in eight trials the Diabetes Distress Scale (DDS) was
used.*> 4655154557559 Ope study included both measures.**° All
studies measured diabetes-related distress post-intervention,
but the timing of the measurement varied from less than
Gweeks?S 47 48 $5052, s5857, 55965 () 1161 than 6weeks post-

intervention,*® 4% 3 58 5% Tyaditional CBT interventions
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accounted for 18 and third-wave CBT interventions accounted
for five of the included studies respectively. One study™** had
a CBT intervention arm and a third-wave CBT arm.

4.2.1 | Objective 1: Meta-analysis of all
traditional CBT interventions on diabetes-
related distress

Only 17 studies with 18 comparisons provided sufficient data
for meta-analysis, as one study had multiple control arms.**
There was a small statistically significant effect of CBT on
diabetes-related distress (SMD = —0.149, p = 0.021; 95% CI
—0.276 to —0.023, I* =54.8%, p = 0.003; Figure 2). Another
study that did not provide sufficient data to be pooled,*>
reported that CBT alongside CBT and exercise led to a sig-
nificant reduction in distress (p = 0.003 and p = 0.008 re-
spectively). Subgroup analyses showed that the effectiveness
of CBT on diabetes-related distress dissipated with a post-
intervention outcome collection time point greater than
6weeks (Appendix S1). There was no significant impact on ef-
ficacy estimate when diabetes-related distress questionnaires
(PAID and DDS) were analysed separately (data not shown).

4.2.2 | Objective 2: Meta-analysis of
traditional CBT interventions targeting
diabetes-related distress primarily on outcomes

4.2.3 | Diabetes-related distress

Only eight studies cited diabetes-related distress as the
primary outcome and provided sufficient data for meta-
analysis. There was a small statistically significant effect
of CBT on diabetes-related distress, when it was the pri-
mary intervention outcome (SMD = —0.278, p = 0.010;
95% CI —0.488 to —0.068, I> =62.8%, p = 0.009; Figure 3).

4.2.4 | Depression

Pooling data from three studies, there was a moderate sig-
nificant effect of CBT for diabetes-related distress on de-
pression (SMD = —0.604, p = 0.016; 95% CI =—0.198 to
—0.111; I* 82.3%, p <0.003; Figure 4a).

4.2.5 | Anxiety

Pooled analyses could not be conducted as only one
study®® measured anxiety. The individual study estimate

DIABETIC IR

evidenced a large statistically significant effect of CBT for
diabetes-related distress on anxiety (g = 0.72, p = 0.002).

426 | HbA,,
HbA, . was measured in six trials. Pooled analyses revealed a
small statistically non-significant effect of CBT for diabetes-
related distress on HbA, levels (SMD = —0.045, p = 0.812;
95% CI =—0.417 to 0.326; I’ =74.7% p = 0.001; Figure 4b).
For all outcomes within this objective, there were too
few studies to explore the impact of data collection time
point on reported effect sizes.

4.2.7 | Objective 3: Meta-analysis of all
third-wave CBT on diabetes-related distress

There was a small but non-significant effect of third-wave
CBT interventions on diabetes-related distress across five
studies (SMD = —0.135, p = 0.504; 95% CI =—-0.532 to
0.262, 1> =73.1%, p = 0.005; Figure 5).

There were too few studies to explore the impact of
data collection time point on reported effect sizes.

There was no significant impact on efficacy estimate
when diabetes-related distress questionnaires were anal-
ysed separately (data not shown).

4.2.8 | Objective 4: Meta-analysis of
third-wave CBT interventions targeting
diabetes-related distress primarily on outcomes

Diabetes-related distress

In four included studies diabetes-related distress was the
primary outcome and these provided sufficient data for
meta-analysis. There was a small but non-significant ef-
fect of third-wave CBT interventions on diabetes-related
distress across four studies (SMD = —0.122, p = 0.619; 95%
CI =-0.605 to 0.360, I’ =79.8%%, p = 0.002; Figure 6).

Depression

A small statistically non-significant effect of third-wave CBT
for diabetes-related distress on depression was observed in
pooled analyses of three studies (SMD = —0.205, p = 0.509;
CI =—0.811 to 0.402; I? =82.7%, p = 0.003; Figure 7a).

Anxiety

Only two studies measured the effect of third-wave in-
terventions for diabetes-related distress on anxiety.
There was a moderate statistically significant effect de-
tected in pooled analyses (SMD = —0.451, p = 0.034; 95%
CI =-0.867 to —0.035; I’ =52.2%. p = 0.148; Figure 7b).
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%
Author Effect (95% CI) Weight
Amsberg et al., (2009) * : -0.40 (-0.86, 0.05) 454
Chew et al., (2018) L * 0.22 (-0.17, 0.62) 5.33
Clarke et al., (2019) | —— 0.06 (-0.12, 0.24) 9.00
Fisher et al., (2013) —O-E—— -0.19 (-0.52, 0.14) 6.36
Hermanns at al., (2015) —:0—— -0.08 (-0.36, 0.21) 713
Ismail et al., (2018) —i—o—— -0.10 (-0.49, 0.29) 5.41
Karlsen., (2004) > -0.14 (-0.64, 0.35) 4.12
Lamers et al., (2011) —_— -0.04 (-0.38, 0.29) 6.24
Newby at al., (2017) * i -0.67 (-1.12, -0.21) 455
Nobis et al., (2015) < — X -0.58 (-0.83, -0.34) 7.79
Pibernik-Okanovic et al., (2015) : + -0.05 (-0.47, 0.36) 5.02
Tovote., (2014) : * -0.09 (-0.69, 0.51) 3.17
Tunsuchart et al., (2020) * : -0.60 (-1.13, -0.08) 3.82
Van Bastelaar at al., (2011) —0—5—— -0.22 (-0.54, 0.09) 6.50
van der Ven et al., (2005) — -0.03 (-0.50, 0.45) 4.31
Vaughan et al., (2021) —_— -0.26 (-0.55, 0.03) 6.99
Weinger et al., (2011)a E * 0.28 (-0.15, 0.71) 4.88
Weinger et al., (2011)b : * 0.16 (-0.27, 0.59) 4.84
Overall, DL (12 = 54.8%, p = 0.003) <> -0.15 (-0.28, -0.02)  100.00

| | | |
1 -5 0 55 1
Intervention Control

NOTE: Weights are from random-effects model

FIGURE 2 Forest plot of the effect cognitive behavioural therapy interventions on diabetes-related distress using first time point

data. This diagram is a graphical representation of the meta-analytic findings, showing the earliest time point effect sizes and errors of

each included study. There was a significant effect of cognitive behavioural therapy interventions on diabetes distress, in favour of the

intervention. Note, when looking at data from Weinger et al., (2011), *represents study data using a placebo control condition, ®represents

study data using treatment as usual control condition.

HDbA,,
There was no statistically significant effect of third-wave
CBT for diabetes-related distress on HBA,. in pooled
analyses of three RCTs (SMD = 0.016, p = 0.910; 95%
CI =-0.265 t0 0.297; I? =22.6%, p = 0.275; Figure 7c).
For all outcomes within this objective, there were too
few studies to explore the impact of data collection time
point on reported effect sizes.

4.2.9 | Objectives 1-4: RoB analysis
Within-study RoB

There was a high prevalence of unclear or high RoB
across the included studies (Figures 8 and 9). The
categories of allocation concealment, blinding of
outcome assessment and selective reporting were
often not adequately reported. Due to the therapeutic

nature of the interventions, it was often not possible
to blind participants and personnel to treatment and
downgrading evidence because of this alone may not
be reasonable.®*” Therefore, we considered other areas
that could impact bias (e.g., treatment adherence,
fidelity).

Between-study bias

There was no evidence of publication bias. Results from the
Egger's test ranged from p = 0.17 to p = 0.72 (for funnel plot
representation see Figures S7-S15 within Appendix S2).

4.2.10 | Objective 5: Content of CBT
interventions

CBT interventions ranged from 5days*® to 12 months* in

length (see Table S3 and S4 within Appendix S2). Of the
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%
Author Effect (95% Cl) Weight
Chew et al., (2018) E . 0.22 (-0.17, 0.62) 12.02
Fisher et al., (2013) : -0.19 (-0.52, 0.14) 13.87
Karlsen., (2004) E -0.14 (-0.64, 0.35) 9.69
Lamers et al., (2011) : > -0.04 (-0.38, 0.29) 13.65
Newby at al., (2017) . : -0.67 (-1.12,-0.21) 10.54
Nobis et al., (2015) _— -0.58 (-0.83, -0.34) 16.22
Tunsuchart et al., (2020) . E -0.60 (-1.13, -0.08) 9.09
Vaughan et al., (2021) —:b—- -0.26 (-0.55, 0.03) 14.92
Overall, DL (I* = 62.8%, p = 0.009) <> -0.28 (-0.49, -0.07) 100.00

I I I I

-1 -5 0 15 1

Intervention Control

NOTE: Weights are from random-effects model

FIGURE 3 Forest plot of the effect of cognitive behavioural therapy interventions that aim to target diabetes-related distress primarily

on diabetes-related distress using first time point data. This diagram is a graphical representation of the meta-analytic findings, showing the

earliest time point effect sizes and errors of each included study. There was a significant effect of cognitive behavioural therapy interventions

to treat diabetes-related distress on diabetes-related distress.

included interventions four (23%) were web-based self-
guided interventions with minimal®"*¢*%* or no clinician
support.*>' Another study*> was predominantly web based
with an additional face-to-face problem-solving therapy
session delivered by university graduates. One interven-
tion*® was telephone based. The remaining interventions
were delivered by a range of health care professionals in
either a face-to-face group format, or on an individual
basis. The face-to-face interventions were predominantly
delivered within the community. Most CBT interventions
(k= 11; 61%) were diabetes specific (defined as including

diabetes-specific content or following diabetes-specific
protocols). CBT interventions commonly included the
identification and management of unhelpful thoughts
relating to low mood, beliefs about diabetes and diabetes
self management. A key therapeutic technique used was
cognitive restructuring (k = 11; 61.1%). Over half of the
CBT interventions (k = 12; 66%) used psychoeducation.
Predominantly psychoeducation focused on the link be-
tween mood difficulties and diabetes> $5% 58 560, 562, s64
or education regarding diabetes treatment and manage-
ment.*” ** %66 When psychoeducation was not diabetes

FIGURE 4 (a)Forest plot of the effect of cognitive behavioural therapy interventions that aim to target diabetes-related distress
primarily on depression using first time point data. This diagram is a graphical representation of the meta-analytic findings, showing the

earliest time point effect sizes and errors of each included study. There was a significant effect of cognitive behavioural therapy interventions
for diabetes-related distress on depression. (b) Forest plot of the effect of cognitive behavioural therapy interventions that aim to target
diabetes-related distress primarily on HbA, using first time point data. This diagram is a graphical representation of the meta-analytic

findings, showing the earliest time point effect sizes and errors of each included study. There was a non-significant effect of cognitive
behavioural therapy interventions for diabetes-related distress on HbA,, in favour of the intervention.
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(a)
%
Author Effect (95% Cl) Weight
Chew et al., (2018) i -0.10 (-0.50, 0.29) 32.45
1
Newby at al., (2017) : -0.78 (-1.24, -0.33) 30.36
1
Nobis et al., (2015) e -0.89 (-1.14, -0.65) 37.19
Overall, DL (I = 82.3%, p = 0.003) <> -0.60 (-1.10, -0.11) 100.00
T T T
& -5 0 g5
Intervention Control
NOTE: Weights are from random-effects model
(b)
%

Author Effect (95% Cl) Weight
Chew et al., (2018) —_—— 0.40 (0.01, 0.79) 18.20

'
Fisher et al., (2013) — 0.00 (-0.33, 0.33) 19.47

1
Karlsen., (2004) + -0.41 (-0.91, 0.08) 16.30

1
Lamers et al., (2011) T 0.48 (-0.18, 1.14) 13.25

'
Newby at al., (2017) L 0.14 (-0.31, 0.60) 17.04

1
Tunsuchart et al., (2020) ! -0.88 (-1.40, -0.36) 15.74
Overall, DL (I° = 74.7%, p = 0.001) <> -0.05 (-0.42, 0.33) 100.00

T T T
-1 -5 0 5
Intervention Control

NOTE: Weights are from random-effects model
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%
Author Effect (95% CI) Weight
Friis et al., (2016) . * 0.05 (-0.46, 0.56) 19.09
Maghsoudi et al., (2019) * E -0.73 (-1.17,-0.29) 20.82
Pearson et al., (2018) : * 0.50 (0.02, 0.98) 19.81
Tovote., (2014) * E -0.19 (-0.79, 0.42) 16.96
van Son et al., (2013) —o—E—— -0.26 (-0.59, 0.07) 23.33
Overall, DL (I” = 73.1%, p = 0.005) <:> -0.14 (-0.53, 0.26) 100.00

T T T T

= -5 0 5 1

Intervention Control

NOTE: Weights are from random-effects model

FIGURE 5 Forest plot of the effect third-wave cognitive behavioural therapy interventions on diabetes-related distress using first time

point data. This diagram is a graphical representation of the meta-analytic findings, showing the earliest time point effect sizes and errors

of each included study. There was a non-significant effect of third-wave cognitive behavioural therapy interventions on diabetes distress, in

favour of the intervention.

specific, it focused on the link between mental and physi-
cal well-being.*>® 6% %% Behavioural activation was uti-
lised in eight CBT interventions.*® % 533 536 s61:564 hjq
involved pleasant activity scheduling to increase mood,
self-efficacy and physical activity.

Subgroup analyses

Of the eight a priori defined potential moderators of CBT
treatment effects on diabetes-related distress the following
variables bolstered the effects of CBT: having a digital com-
ponent (SMD = —0.30, p = 0.05) versus not having a digital
component (SMD = -0.08, p = 0.19); delivered via a psycho-
logical practitioner (SMD = —0.26, p<0.001) versus not deliv-
ered by a psychological practitioner (SMD = —0.06, p = 0.54);
individual (SMD = —0.23, p = 0.01) versus group delivery for-
mats (SMD = —0.15, p = 0.60); and including a behavioural
activation component (SMD = —0.29, p =<0.001) versus in-
terventions without behavioural activation (SMD = —0.02,
p = 0.76) (for full analyses see Table 2).

4.2.11 | Objective 6: Content of third-wave
CBT interventions

Interventions used approaches such as psychologi-
cal flexibility which underpins ACT** and mindful-
ness (Tables S5 and S6 within Appendix S2). The
mindfulness-based interventions included mindful
self-compassion (MSC),*® mindfulness-based cogni-
tive therapy (MBCT)*** *®° and self-guided mindful-
ness practice.*>> These interventions were all 8 weeks
in length. Session frequency ranged from daily*>® to
weekly 5% $2% 563, 365 pgychological practitioners pro-
vided four of the interventions.®* 55 6% 565 These were
delivered face to face in a group format within the com-
munity. The remaining intervention was self-guided to
be completed at home.*> None of the third-wave CBT
interventions were diabetes specific. Techniques within
the interventions were heterogeneous due to differing
therapeutic approaches, however, some commonalities
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%

Author Effect (95% CI) Weight
1
Friis et al., (2016) +* 0.05 (-0.46, 0.56) 23.36
1
Maghsoudi et al., (2019) * X -0.73 (-1.17, -0.29) 25.08
1
Pearson et al., (2018) : * 0.50 (0.02, 0.98) 24.08
1
van Son et al., (2013) —0—:—— -0.26 (-0.59, 0.07) 27.49
Overall, DL (I’ = 79.8%, p = 0.002) <> -0.12 (-0.61, 0.36) 100.00
I I I I
-1 -5 0 5 1
Intervention Control

NOTE: Weights are from random-effects model

FIGURE 6 Forest plot of the effect of third-wave cognitive behavioural therapy interventions that aim to target diabetes-related distress
primarily on diabetes-related distress using first time point data. This diagram is a graphical representation of the meta-analytic findings,
showing the earliest time point effect sizes and errors of each included study. There was a non-significant effect of third-wave cognitive
behavioural therapy interventions to treat diabetes-related distress on diabetes-related distress, in favour of the intervention. Forest plot

of the effect third-wave cognitive behavioural therapy interventions on depression using first time point data. This diagram is a graphical
representation of the meta-analytic findings, showing the earliest time point effect sizes and errors of each included study. There was a non-
significant effect of third-wave cognitive behavioural therapy interventions on depression, in favour of the intervention.

existed. Over half of the interventions (k = 3; 60%) in- The mindfulness-based interventions encouraged
volved psychoeducation®** **% %% which focussed on pro- the cultivation of mindfulness and encompassed guided
viding an understanding around how the intervention meditation to increase present moment awareness.
may influence emotional well-being. Some interventions (k = 2) included meditations focused

FIGURE 7 (a)Forest plot of the effect of third-wave cognitive behavioural therapy interventions that aim to target diabetes-related
distress primarily on depression using first time point data. This diagram is a graphical representation of the meta-analytic findings, showing
the earliest time point effect sizes and errors of each included study. There was a non-significant effect of third-wave cognitive behavioural
therapy interventions for diabetes-related distress on depression, in favour of the intervention. (b) Forest plot of the effect of third-wave
cognitive behavioural therapy interventions that aim to target diabetes-related distress primarily on anxiety using first time point data. This
diagram is a graphical representation of the meta-analytic findings, showing the earliest time point effect sizes and errors of each included
study. There was a significant effect of third-wave cognitive behavioural therapy interventions for diabetes-related distress on anxiety. (c)
Forest plot of the effect of third-wave cognitive behavioural therapy interventions that aim to target diabetes-related distress primarily on
HbA, . using first time point data. This diagram is a graphical representation of the meta-analytic findings, showing the earliest time point
effect sizes and errors of each included study. There was a non-significant effect of third-wave cognitive behavioural therapy interventions
for diabetes-related distress on HbA,, in favour of the control condition.
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(a)

%

(b)

(c)

Author Effect (95% CI) Weight
Pearson et al., (2018) _— -0.20 (-0.68, 0.28) 29.28
Tovote., (2014) - 027 (-0.88, 0.33) 19.91
van Son etal., (2013) _— -0.63 (-0.96, -0.30) 50.80
Overall, DL (I = 19.9%, p = 0.287) <> -0.43 (-0.72, -0.14) 100.00
T T T
El -5 0 5
Intervention Control
NOTE: Weighis arefrom random-efects model
%
Author Effect (95% CI) Weight
Pearson et al., (2018) _ -0.20 (-0.68, 0.28) 4158
van Son et al., (2013) —_— -0.63 (-0.96, -0.30) 5842
Overall, DL (I* = 52.2%, p = 0.148) <>’ -0.45 (-0.87,-0.03) 100.00
T T T
- -5 0 5
Intervention Control
NOTE: Weight are from random-effects mocel
%
Author Effect (95% CI) Weight
Friis etal., (2016) _— 0.35 (-0.16, 0.86) 24.95
Pearson et al., (2018) — 0.01(-0.47,0.49) 27.56
van Son etal., (2013) —_— -0.15 (-0.48, 0.18) 47.49
Overall, DL (I = 22.6%, p = 0.275) <> 0.02(-0.26, 0.30) 100.00
T T T T
-1 -5 0 5 1
Intervention Control

NOTE: Weights are from random-effects model
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FIGURE 8 Risk of Bias summary:
review authors' judgement about each risk
of bias item for each included study.
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FIGURE 9 Risk of Bias graph: review
authors' judgements about each risk of
bias item presented as percentages across
all included studies.
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on enhancing self-compassion, with the aim of provid-
ing participants with tools to develop a compassionate
inner voice.*” %% Within the MBCT interventions®®* %6
the management of distress centred around the identifi-
cation of unhelpful cognitions and included behavioural
activation. The ACT intervention®* involved techniques
such as cognitive defusion in which individuals aim to
step back from their distress to reduce its impact and in-
fluence. The identification of values and utilising com-
mitted action (taking actions to live in line with your
values) were also techniques used to manage distress
within this intervention.

A priori defined subgroup analyses
As only five third-wave CBT studies were identified these
were not performed.

5 | DISCUSSION

This review of 22 RCT studies indicates that traditional
CBT interventions successfully improve symptoms
of diabetes-related distress. More specifically, where
diabetes-related distress was the primary outcome of the
CBT studies the overall effect on diabetes-related distress
was significantly larger than when it was not. Findings
were similar for third-wave CBT interventions, albeit
non-significant. Furthermore, we found that CBT aim-
ing to treat diabetes-related distress also significantly re-
duced depression. Moreover, third-wave CBT aimed at
treating diabetes-related distress significantly reduced
anxiety. Our narrative synthesis explored the effects of all
CBT interventions and findings suggest that while CBT in
diabetes is mainly delivered face to face, internet and tel-
ephone formats are also used. Furthermore, these CBT in-
terventions tended to be tailored for diabetes. In contrast,
all third-wave interventions were delivered face to face
and were not adapted for diabetes. Based on data avail-
ability, we could only explore moderators of CBT treat-
ment effects. Our results suggest that CBT interventions
that are delivered one-to-one by a psychologically trained

professional, include a digital delivery format, and a be-
havioural activation component are likely to improve the
effectiveness of CBT on diabetes-related distress.

5.1 | Diabetes-related distress

This is the first review to meta-analyse diabetes-related
distress outcomes for CBT interventions and show that
CBT can improve it. This is in contrast with previous
reviews that were unable to meta-analyse diabetes-
related distress outcomes® or found no effect of CBT
on diabetes-related distress based on two studies.* In
these reviews, diabetes-related distress was not the pri-
mary outcome, and therefore they likely did not capture
all relevant studies. This may account for the diverging
findings.

In our review we conducted separate analyses for all
studies including diabetes-related distress (as a primary
or secondary outcome) and studies where diabetes-related
distress was the primary outcome. We assume that where
diabetes-related distress was the primary outcome, the in-
tervention was aiming to target this specifically. We found
that interventions targeting distress primarily were more
effective. This has implications for treatment delivery and
outcomes and enables a clearer understanding of the effi-
cacy of targeted interventions. This also has implications
for future study planning when selecting the primary end-
point and conducting power calculations.

Another novel aspect of this review is the identifica-
tion of intervention components that are likely to enhance
the effects of CBT interventions. We were unable to limit
subgroup analyses to studies where diabetes-related dis-
tress was the primary outcome, due to the small number
of studies where this was the case (k = 8). This increases
uncertainty around how these components may bolster
the effects on diabetes-related distress specifically. CBT
including a digital component and delivered by a psycho-
logical practitioner produced a significantly larger effect
on diabetes-related distress than interventions not includ-
ing these components. Although, a previous review**®
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found that interventions delivered by general clinicians
reduced distress the most, this review was not specific to
CBT interventions which may account for the contrast-
ing findings. Our work suggests that CBT interventions
in particular may be more beneficial when delivered by a
trained psychological practitioner.*® Digital interventions
provide advantages such as increased treatment accessi-
bility, reduced costs and increased scalability when com-
pared with traditional face-to-face delivery.”’" *’! These
are important factors to consider in diabetes, as the exist-
ing treatment burden can be high.¥* "

Furthermore, CBT interventions that included be-
havioural activation (a technique in which people are en-
couraged to adopt experiences that they find rewarding)
reduced distress at a significantly greater rate than inter-
ventions that did not. This finding is in keeping with ear-
lier work linking this technique with reduced distress in
cancer survivors.*’* Living with diabetes is complex and
can be challenging. Therefore, behavioural activation may
enable individuals with diabetes to engage in things they
enjoy thus reducing distress. For example, our narrative
synthesis suggests this technique can increase self-efficacy
and physical activity.*** As diabetes-related distress is as-
sociated with poor self-efficacy and poor self-management
behaviour” *”° by targeting these factors using behavioural
activation people with diabetes may feel an increased
sense of mastery around diabetes management which
may improve distress.

Studies that were tailored to diabetes appeared to hold
promising treatment potential, although the effect esti-
mate was non-significant. When comparing this to stud-
ies that were not tailored to diabetes the pooled effect
size was smaller. One explanation for this may be that
within the non-diabetes-specific subgroup, there were
two large individual study estimates. These studies may
have acted as outliers, skewing the overall magnitude of
the findings. Caution is therefore, needed in interpreting
this particular result. Taken as a whole, our findings offer
the possibility that tailoring CBT interventions to diabe-
tes may bolster the effects of CBT on reducing diabetes-
related distress.

Third-wave CBT interventions produced a comparable
(although non-significant) effect estimate to that of tradi-
tional CBT for diabetes-related distress. The results were
also comparable in analyses where diabetes-related dis-
tress was the primary outcome. However, this result was
also small and non-significant. Due to the low number of
studies in the analyses (k = 5 and k = 4 respectively) we
were likely underpowered to detect a significant effect.”’®
The small difference in these effect estimates may also be
due to the small number of included studies. Therefore,
more research is needed to understand the efficacy of
third-wave interventions on diabetes-related distress.
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Analyses exploring potential moderators of treatment
effects were not possible for third-wave interventions due
to the small number of studies available. However, our
narrative synthesis suggests that mindfulness meditation,
cognitive restructuring, behavioural activation, cultivation
of acceptance, cognitive defusion and utilising commit-
ted action were key techniques utilised to try and reduce
diabetes-related distress within these interventions.

5.2 | Secondary outcomes
CBT to treat diabetes-related distress was effective at sig-
nificantly reducing depression. This is promising as it sug-
gests that CBT to treat diabetes-related distress may have
associative benefits for depression outcomes for people
with diabetes. However, it is important to note that the
pooled effect estimate was small, contrasting with the
moderate®*° to large™ effect estimates seen in previous re-
views. In two of these previous reviews depression’**! was
the primary outcome. Consistent with Medical Research
Council guidance®”’ our analyses found that interventions
targeting distress specifically, bolstered the effect of CBT
on this outcome. This may also be the case for depression
thus leading to larger effect estimates in previous reviews.

A pooled estimate investigating CBT to treat diabetes-
related distress for anxiety could not be calculated as only
one study included diabetes-related distress as the primary
outcome and measured anxiety. This is surprising as one
element of diabetes-related distress surrounds anxieties
linked to the condition.’* The one study™® in our review
evidenced CBT for diabetes-related distress significantly
reduced anxiety. Although, this conclusion cannot be
generalised. In contrast with our review, previous reviews
have included three’*° to eight®' studies that measure
anxiety. However, these studies did not consider diabetes-
related distress primarily. These previous reviews consid-
ered anxiety alongside general depression as the primary
outcome”*! which may account for these mixed findings.
As highlighted above, it could be that where diabetes-
related distress is the primary outcome (as measured by
a diabetes-specific assessment tool) the target of these
interventions may be focused on diabetes-specific anxiet-
ies (such as fear of hyper’®/hypoglycaemia” and fear of
future complications®™®* **') rather than general anxieties
which appear conceptually different and may require dif-
ferent therapeutic techniques. Therefore, this may explain
why many of our studies did not assess anxiety as an out-
come. Hence, questions remain about the associative ben-
efits of CBT for diabetes-related distress on anxiety. This
suggests that more RCTs are needed to explore this.

CBT for diabetes-related distress was not associ-
ated with a significant reduction in HbA,.. Our findings
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diverge from evidence showing that CBT improves glycae-
mic control with moderate effect’’ and in the short and
medium term.” Like depression, one explanation for this
may be that HbA,. was the primary outcome of interest
in these two reviews not diabetes-related distress. A pre-
vious review™” of psychological interventions (not just
CBT) found that HbA, . was only significantly reduced in
response to diabetes specific, not generic interventions.
This is further supported elsewhere™®® which suggests that
diabetes-specific CBT interventions may hold potential
to improve glycaemic control alongside diabetes-related
distress.

There was a small non-significant reduction in de-
pression following third-wave interventions that aimed to
treat diabetes-related distress. However, only three studies
assessed the effect of CBT for diabetes-related distress on
depression, so we may have been underpowered to detect
a statistically significant effect. However, our finding di-
verges from a recent review>> which found mindfulness
and acceptance-based interventions efficacious at signifi-
cantly reducing depression with moderate effect in type
2 diabetes. The main outcome of interest within this re-
view> was diabetes-related distress and glycaemic con-
trol. The inclusion criteria for this review were studies that
included diabetes-related distress or glycaemic control as
a study outcome. This is promising; however, it is unclear
how many of the intervention studies had diabetes-related
distress as the primary outcome. Therefore, this may ac-
count for the diverging findings.

We found third-wave CBT interventions significantly
reduced anxiety, with a moderate effect. Our findings are
in line with recent review evidence.*® Although, it is im-
portant to consider that only two studies were included in
the pooled estimate. Despite this, our findings suggest that
third-wave CBT treatment aimed at reducing diabetes-
related distress can also significantly reduce anxiety for
individuals with diabetes. This is promising as it implies
that third-wave interventions for diabetes-related distress
can benefit anxiety in parallel. It is also needs to be consid-
ered that although the two studies had a diabetes-specific
primary outcome, none of the third-wave interventions
were tailored to the condition of diabetes. This poses the
potential that unlike CBT interventions, third-wave CBT
interventions may not need to include diabetes-specific
content to improve anxiety outcomes. However, more
work is needed to investigate this.

Our findings highlighted a small, non-significant effect
of third-wave CBT for diabetes-related distress on HbA,,
favouring the control rather than the intervention con-
dition. Similar to depression, this diverges from earlier
review evidence.”> However, only three of the included
third-wave CBT interventions measured HbA,. This
is surprising as glycaemic control is an integral part of

diabetes management. Therefore, more RCT's examining
third-wave CBT interventions that consider emotional,
and physical health outcomes are needed. Moreover, as
highlighted above none of the third-wave interventions
in our review were diabetes-specific. Previous trial evi-
dence™ found that a diabetes-specific ACT intervention
significantly improved HbA,. compared to diabetes edu-
cation alone. Therefore, tailoring third-wave interventions
to include diabetes-specific components may result in par-
allel improvements in emotional and physical outcomes
in diabetes. It is also important to note that assessing
improvement in glycaemic control is not unidirectional.
Unlike emotional health outcomes, some individuals
may benefit from a lowering HbA,, whereas others
may benefit from increasing HbA,., depending on spe-
cific self-management behaviours, physical health status
and the underpinnings of their diabetes-related distress.
Therefore, caution should be taken when interpreting our
mixed results for glycaemic control.

Our review provides a novel contribution to the lit-
erature as it enables the comparison between CBT and
third-wave CBT interventions on diabetes-related distress.
Moreover, the review enables a greater understanding of
the associative benefits of CBT and third-wave CBT for
diabetes-related distress on other emotional and physical
health outcomes. Furthermore, the narrative synthesis
and exploratory subgroup analyses highlights interven-
tion techniques that may have the greatest influence when
treating distress. However, this review is not without
limitations. Despite the focus of the review being on the
benefit of interventions to treat diabetes-related distress
specifically, our subgroup analyses did not reflect this.
We included studies where diabetes-related distress was
the primary and secondary outcome measure to increase
statistical power and to keep in line with recommenda-
tions.** We only included studies published in English
which may have influenced the generalisability of our
findings. There was moderate statistical heterogeneity
present within the analyses. There was also evidence of
high or unclear RoB on numerous domains. Furthermore,
due to the small number of included studies, particularly
for the third-wave intervention type, we may have been
underpowered to detect a statistically significant effect
for some outcomes. Therefore, our meta-analytic findings
should be interpreted with caution.

6 | CONCLUSIONS

This review suggests CBT is effective at reducing diabetes-
related distress overall and this effect is increased when
diabetes-related distress is the primary outcome. CBT tar-
geted to treat diabetes-related distress also significantly
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reduced depression but not anxiety and HbA, .. Third-wave
CBT interventions for diabetes-related distress were effec-
tive at reducing anxiety. Given methodological limitations,
our findings should be interpreted with caution. Moving
forward, more robust interventional studies aimed at treat-
ing diabetes-related distress primarily, are required. There
is also a need to consider both mental and physical health
outcomes in future CBT and third-wave CBT interventions
in diabetes, as evidence in this area is currently lacking.
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