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Abstract

Background: Diabetes-related distress (DD) is highly prevalent in individuals with diabetes mellitus (DM) and impairs
quality of life. Tele—cognitive behavioral therapy (Tele-CBT) shows potential for reducing DM-related psychological distress;
prior research focused primarily on in-person cognitive behavioral therapy, leaving Tele-CBT’s efficacy poorly characterized.

Objective: This systematic review aims to evaluate Tele-CBT effects on DD, depressive/anxiety symptoms, and hemoglobin
Ajc (HbAq) levels.

Methods: Eligible studies were randomized controlled trials assessing Tele-CBT for DM-related psychological distress in
adults with type 1 or 2 diabetes; in-person cognitive behavioral therapy was excluded. Ten databases (6 English databases and
4 Chinese databases) were searched from inception to May 20, 2025, and updated on September 25, 2025. Two reviewers
(XX and SL) independently screened studies, extracted data, and assessed risk of bias using the Cochrane RoB 2.0 tool.
In RStudio (Posit Software, PBC), random-effects models incorporating the Hartung-Knapp-Sidik-Jonkman adjustment were
used to synthesize effect sizes as standardized mean difference (SMD) with 95% CI. In addition, the quality of evidence was
assessed using the GRADE (Grading of Recommendations Assessment, Development, and Evaluation) framework.

Results: A total of 11 randomized controlled trials (n=2467) from 7 countries were included, published between 2017 and
2025. Tele-CBT effectively reduced DD (SMD -0.34, 95% CI -0.58 to —0.09, 95% prediction interval (PI) —0.88 to 0.21),
depressive symptoms (SMD -0.66, 95% CI -1.01 to —0.31, 95% PI —1.58 to 0.27), and HbA . (SMD -0.13, 95% CI -0.25 to
—-0.01, 95% PI —0.29 to 0.08) compared with controls post intervention, despite the overall evidence being of “low” to “very
low” certainty. In addition, no significant effect was observed on anxiety (SMD —0.26, 95% CI -0.71 to 0.19, 95% PI —-0.92
to 0.43). Subgroup analysis stratified by intervention duration revealed that interventions lasting >8 weeks were more effective
for DD, with a statistically significant difference (P<.05) but no significant difference for depressive symptoms (P=.31).
Metaregression confirmed that neither intervention duration nor the proportion of females was a significant moderator.

Conclusions: This systematic review is the first to quantify the disease-specific efficacy of Tele-CBT for improving DD,
depressive symptoms, and HbA . in people with diabetes, demonstrating its value as an accessible alternative to in-person
therapy. By addressing diabetes-specific psychological needs and overcoming practical barriers through remote delivery,
Tele-CBT offers a scalable solution for underserved populations. These findings require cautious interpretation due to
substantial heterogeneity, moderate risk of bias, and low certainty of evidence. The 95% PIs indicate that real-world benefits
may vary considerably by setting or population. Nevertheless, Tele-CBT represents a promising, cost-effective approach to
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expanding mental health care access. Given its likely variable effectiveness, more evidence is required to determine its value

across diverse health care settings.

Trial Registration: PROSPERO CRD420251066506; https://www .crd.york.ac.uk/PROSPERO/view/CRD420251066506

J Med Internet Res 2025,27:e80476; doi: 10.2196/80476
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Introduction

Diabetes mellitus (DM), a widespread chronic condition,
poses a significant public health challenge. The latest findings
from The Lancet show that from 1990 to 2022,, the global
prevalence of DM in adults showed a significant upward
trend, rising steadily from 7% to 14% [1]. As of 2022,
the number of adults with DM worldwide had increased
to approximately 828 million [1]. DM not only directly
threatens individuals’ lives through severe complications
such as cardiovascular diseases, chronic kidney disease, and
ketoacidosis but also exerts a substantial socioeconomic
burden. Annual global health care expenditures associated
with DM exceed US $966 billion [2].

The biopsychosocial medical model posits that health is
shaped by the interplay of biological, psychological, and
social factors [3]. DM’s chronic progressive nature subjects
individuals to prolonged stress from disease management
and prognostic uncertainty, increasing their vulnerability
to emotional burdens such as guilt, fear, and worry
[4]. Approximately 40% of individuals with DM develop
diabetes-related distress (DD) [5]—a condition characterized
by emotional exhaustion and behavioral dysregulation in
disease management [6]. Epidemiological data show that
DM individuals have a 1.33-fold increased risk of depres-
sion compared with the general population [7], with a
25% higher prevalence of anxiety [8]. These psychologi-
cal burdens not only impair individuals’ self-management
capabilities in diet, exercise, and medication, affecting quality
of life [9], but also induce insulin resistance and accelerate
DM progression by triggering hypothalamic-pituitary-adrenal
axis dysfunction, autonomic nervous system disorders, and
inflammatory responses [10]. Social factors indirectly impact
disease progression by influencing psychological states and
self-management behaviors. Therefore, early identification
and intervention of psychological distress are essential for
comprehensive DM management.

Current international diabetes treatment guidelines
recommend integrating routine screening for emotional
distress, including depression, into standardized DM care
and emphasize the importance of appropriate psychological
interventions [11]. Recognized as an effective nonpharmaco-
logical approach, cognitive behavioral therapy (CBT) has
been identified by the World Health Organization as a
core intervention in evidence-based medicine for enhancing
mental health outcomes in individuals with chronic disea-
ses [12]. CBT, a multicomponent structured psychological
intervention, systematically assesses and modifies individ-
uals’ cognitive biases through techniques such as cogni-
tive restructuring, behavioral activation, and problem-solving
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[13]. By disrupting the negative “cognition-emotion-behav-
ior” cycle, CBT achieves bidirectional regulation of thinking
and behavior patterns, ultimately ameliorating psychological
outcomes [14]. A meta-analysis [15] encompassing 33 studies
demonstrated that standardized CBT yielded a moderate
improvement in depressive symptoms among individuals with
DM (d=0.301, 95% CI 0.115-0.487; P<.001) and a small
effect on psychological stress and distress (d=0.275, 95% CI
0.068-0.482; P=.014). However, it showed no efficacy for
anxiety or hemoglobin A, (HbA{,) levels, likely due to short
intervention durations and a predominantly in-person delivery
format [15]. Another meta-analysis in individuals with DM
and comorbid depression [16] found that CBT effectively
alleviated depressive symptoms and reduced fasting blood
glucose, while resulting in long-term improvements in quality
of life and anxiety. These findings indicate that in-person
CBT, as an evidence-based psychological intervention, has
positive impacts on DD, depressive and anxiety symptoms,
and glycemic control in individuals with DM.

Although in-person CBT has proven effective, its clinical
implementation is hindered by several barriers, leading to
limited accessibility [17]. Globally, mental health professio-
nals are scarce. The World Health Organization reports [18]
that only 45% of the population in high-income countries and
15% in low-income countries have access to psychotherapy,
making face-to-face CBT models dependent on professional
therapists, challenging to implement in regions with scarce
health care resources. Financial constraints further exacerbate
the problem. A survey [19] conducted by the Mental Health
Commission of Canada in August 2023 revealed that the
proportion of individuals unable to afford psychotherapy due
to financial constraints increased from 18% to 29% within the
past year. In addition, concerns about privacy, stigma, time
commitment, and treatment efficacy further deter individ-
uals from seeking psychotherapy [20]. Meanwhile, many
individuals report reluctance to receive in-person psychother-
apy [21]. Therefore, it is essential to deliver more flexible,
accessible, and cost-effective psychotherapy models [16].

Driven by advancements in internet technology and
the COVID-19 pandemic, the use of clinical telemedicine
increased by 154% year over year from 2019 to late March
2020 [22]. Among them, telepsychotherapy, a key branch of
telemedicine, may gradually emerge as a vital alternative to
in-person psychotherapy due to its high cost-effectiveness
and accessibility advantages [23]. Considering the current
limitations of in-person CBT, digital health care technolo-
gies have led to the development of tele—cognitive behav-
ioral therapy (Tele-CBT) models. This model incorporates
core elements of evidence-based interventions (eg, cogni-
tive restructuring and behavioral activation) while mitigating
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reliance on professional therapists through technological
means. As an evidence-based psychological intervention
with proven potential, Tele-CBT provides non—face-to-face
psychological support for individuals with DM [20]. It uses
internet platforms, mobile apps, telephone communication,
and other modalities as delivery channels to translate CBT’s
core principles into telehealth-adapted intervention modules.
This model supports both minimal-contact and real-time
remote guidance from therapists and can be designed as
fully self-guided programs [24]. The flexibility of this
delivery approach has demonstrated unique advantages in
clinical studies of anxiety and depression [25,26]. Compared
with traditional in-person CBT models, Tele-CBT alleviates
geographic, physical, and temporal limitations. In addition, it
reduces labor costs for health care systems through automated
modules and improves the potential for cross-regional health
care collaboration [27].

A systematic review [17] including multiple disease
populations indicated that Tele-CBT and traditional CBT had
comparable efficacy for various mental health and somatic
disorders. However, Tele-CBT enhances service accessibil-
ity through remote delivery, making it particularly suitable
for underserved remote or rural regions with scarce health
care resources [17]. A meta-analysis by Jenkinson et al [28]
in individuals with DM found that Tele-CBT interventions
incorporating digital modules significantly outperformed
in-person models in improving DD. Although clinical studies
have demonstrated the efficacy of Tele-CBT for DD in
individuals with DM [20,29], these studies exhibit methodo-
logical and design heterogeneity. Moreover, no meta-analysis
has been conducted to evaluate the efficacy of Tele-CBT
in individuals with DM, leaving the real-world efficacy of
Tele-CBT unclear. Thus, this systematic review aims to
quantitatively evaluate the clinical outcomes of Tele-CBT
compared with control groups (usual care, waitlist control,
or placebo) in the improvement of DD, depression, anxiety
symptoms, and HbA[. levels in individuals with DM, and
to analyze the impact of different intervention durations
on efficacy, to provide evidence-based support for clinical
guidelines.

Methods

Registration

This systematic review strictly adheres to the guidelines
of the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) statement.

Search Strategy

The literature search was initially designed according to our
prospectively registered protocol, which restricted inclusion
to English language studies and searched 6 English databases.
In the final manuscript, we adjusted the search strategy to
enhance comprehensiveness and reduce language bias, and
these modifications have been clearly reported as post hoc
adjustments.

https://www jmir.org/2025/1/e80476

Xuetal

The literature search for this systematic review was
reported in accordance with the PRISMA-S statement [30].
A systematic search was conducted using subject terms
combined with free terms, covering the following databases:
PubMed (NCBI), Embase (Embase.com), Web of Science
(Clarivate), Cochrane Library (Wiley), Scopus (Elsevier),
PsycINFO (Ovid), WANGFANG (Wanfang Data), CNKI,
VIP (VIP Information), and CBM (China Biology Med-
icine Disc; CBMdisc Platform). The search period was
set from the establishment of each database to May 20,
2025. On September 25, 2025, the original search strategies
for each database were rerun to update the search. The
search strategy of this systematic review was developed by
adapting and refining strategies from previous studies [15,
28,31], and no dedicated peer review of the search strat-
egy was conducted. Search parameters were set to include
only randomized controlled trials (RCTs) and peer-reviewed
papers, with no restrictions on publication year or language,
and no published search filters were used. To maximize
retrieval, citation searching was conducted using the snowball
method— specifically, examining both the cited and citing
references of all included studies. For missing outcome
data in some studies, corresponding authors were contac-
ted via email to supplement the original data not obtained
through initial searches. Only the aforementioned methods
were used to retrieve literature in this systematic review.
No searches of study registries were supplemented, and no
purposeful browsing of printed conference proceedings or
government websites was conducted. The final search date
for all databases is September 25, 2025. The detailed search
strategies are shown in Multimedia Appendix 1.

Inclusion and Exclusion Criteria

Inclusion criteria included the following: (1) Individuals aged
18 years and older with a diagnosis of type 1 diabetes mellitus
(TIDM) and type 2 diabetes mellitus (T2DM), excluding
those with gestational diabetes or juvenile-onset diabetes. (2)
Experimental group interventions were based on Tele-CBT
and delivered through remote modalities such as internet,
video, telephone, or email modalities. Studies were included
if they incorporated CBT’s 2 core components: cognitive
restructuring and behavioral activation, including problem-
solving skills. Problem-solving therapy —considered a CBT
variant and a stand-alone psychotherapeutic approach [32]
—was included when used as the psychological interven-
tion. Control groups included waitlist control, usual care,
placebo, and others. The minimum intervention period must
be at least 4 weeks. (3) Study design: RCTs. (4) Primary
outcome measures: DD and depression, with DD assessed
using the Problem Areas in Diabetes (PAID) Scale or the
Diabetes Distress Scale (DDS); secondary outcomes: anxiety
and HbA (.. (5) It includes peer-reviewed published journal
papers, with no restrictions on language or publication date.

Exclusion criteria included duplicate publications; non—
peer-reviewed materials such as study protocols, conference
abstracts, and reviews, as these typically lack rigorous
methodological validation; studies with inaccessible full texts,
unobtainable raw data, or unconvertible data; and studies that
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either did not measure the target outcomes or measured them
but failed to report the results.

Study Selection and Data Extraction

Two researchers (XX and SL) identified duplicates using
EndNote’s duplicate detection strategy and then manually
removed duplicate references. They conducted a preliminary
review by screening titles and abstracts in strict accordance
with predefined inclusion and exclusion criteria, followed by
a full-text review. Disagreements were resolved by consul-
tation with a third reviewer (FW). If there are multiple
publications for the same study, the latest full report should
be preferred. During data extraction, for studies with missing
outcome data, we first attempted to contact the authors to
obtain the data. If the authors did not respond or the data
could not be obtained, such studies were excluded from
the meta-analysis. Priority is given to extracting immedi-
ate postintervention data, with supplementary extraction of
follow-up data for comparative analysis. Double-checking
was performed for data extraction of basic information
(first author, year), demographic characteristics (country, age,
and sex), sample size, basic disease characteristics (type of
diabetes, disease course, depressive symptoms, and comor-
bidities), intervention details (intervention content, therapist,
intervention frequency, duration, and follow-up), control
groups, outcomes, and intention-to-treat (ITT) analysis.

Literature Quality Assessment

Two reviewers (XX and JL) independently assessed the
methodological quality of the included studies using the 7
domains of the Cochrane Risk of Bias tool (version 2.0).
Disagreements were resolved through discussion with a third
reviewer (FW). The Cochrane Risk of Bias tool compri-
ses 5 key domains: randomization process, deviation from
intended interventions, missing data, outcome assessment,
and selective reporting. Each domain is evaluated as “low
risk,” “high risk,” or “unclear risk.” Studies were classified
as grade A if all domains met “low risk,” grade B if some
domains met the criteria, and grade C if none did. We
included literature rated only as grade A or B.

Data Analysis

While the original protocol specified the use of Stata (version
17.0) and model selection based on 2 and Q test P values, the
final analysis was conducted in RStudio using a conservative
random-effects model grounded in conceptual assumptions
about between-study heterogeneity. Effect sizes were pooled
using the Hartung-Knapp-Sidik-Jonkman (HKSJ) method. To
strengthen methodological rigor and clinical interpretability,
additional unprespecified analyses were introduced during
the analytical refinement phase, including metaregression,
reinterpretation of Egger’s test to assess small study effects,
incorporation of 95% prediction interval (PI), quantification
of heterogeneity via 12, and GRADE (Grading of Recom-
mendations Assessment, Development, and Evaluation)-based
evidence quality assessment.

This systematic review used changes in means and SDs
before and after interventions to calculate pooled effect
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sizes. SD changes were calculated using formulas provi-
ded in the Cochrane Handbook. Owing to heterogeneity in
outcome measurement tools, standardized mean differences
(SMDs) with 95% CIs were used to aggregate effect sizes.
Effect sizes were interpreted using Cohen d criteria: values
of 0.2, 0.5, and 0.8 represent small, medium, and large
effects, respectively [33]. Furthermore, we also reported PIs
to quantify the real-world effect variability across popula-
tions or settings [34]. Notably, traditional PIs often under-
perform with small study numbers or low heterogeneity [35,
36]. Therefore, we used the bootstrap method proposed by
Nagashima et al [35] to calculate the PIs. This method draws
samples of the heterogeneity parameter 12> from its confi-
dence distribution using the exact distribution of Cochran’s Q
statistic. These samples are then combined with the Hartung-
Knapp standard errors to build a prediction distribution. This
approach provides more accurate coverage even when there
are few studies (K<5) or moderate heterogeneity, improv-
ing the robustness of our PI estimates. This will enhance
the robustness of our PI inference. Furthermore, to assess
the practical clinical significance of the effect, we sought
the minimum important difference reported in previously
published studies in this field whenever possible to deter-
mine whether our findings hold meaningful value in clinical
practice.

The Cochrane Collaboration recommends the HKSJ
method for conducting random-effects meta-analyses [37].
When addressing low statistical power linked to having
relatively few included studies, the random-effects meta-anal-
ysis using the HKSJ method performs better than the standard
DerSimonian-Laird method [38]. By using the t-distribution
and adjusting the standard error with the g-statistic, the
HKSJ method gives more robust CI estimates for effect
sizes. Particularly when the number of studies is limited,
HKSJ-estimated CIs are more accurate, as they better
account for the inherent uncertainty and imprecision in effect
estimates [39]. Model selection should be based on concep-
tual assumptions regarding the distribution of true effects,
rather than descriptive statistics such as I> [40,41]. Given
differences in participant characteristics, intervention content,
and participant adherence across the included studies, we
used a conservative random-effects model for all analyses.
This systematic review uses restricted maximum likelihood
estimation to estimate between-study variance, thereby more
accurately reflecting the impact of true heterogeneity on
effect estimates. Heterogeneity is quantified using Q tests, I2,
and 72 [41]. All statistical analyses were performed using R
(version 4.5.0; R Core Team) software in RStudio, and the R
packages involved include metafor, forestplot, ggplot2, and so
on.

Subgroup analyses of postintervention data were conduc-
ted based on a priori intervention criteria: (1) whether
professional guidance was provided, and (2) intervention
duration. As recommended by Cochrane Handbook guide-
lines, subgroup analyses were performed when =10 stud-
ies existed and subgroup distribution was uniform [42].
Metaregression analyses were conducted for primary outcome
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measures, with intervention duration and proportion of
females as moderator variables.

Sensitivity analyses were conducted to evaluate the
stability of results. Funnel plots were plotted, and Egger’s
regression intercept was used to examine small-study effects.
Notably, these methods detect small-study effects rather than
directly assessing publication bias [43,44]. The small-study
effect may arise from publication bias, selective report-
ing, genuine heterogeneity among studies, and methodolog-
ical differences, among other factors. Per methodological
standards, reliable interpretation of funnel plots requires 10
or more studies; otherwise, interpretive reliability is low
[43,45]. We applied Egger’s regression intercept method
to all outcomes. Notably, when the number of studies
is small, statistical power is significantly reduced, which
may lead to false-negative results [44]. The final published
outcome measures in this review are fully consistent with the
prespecified outcome measures.

Evidence Grade Evaluation

Two researchers (XX and SL) independently evaluated the
overall quality of the included outcome indicators using
GRADEpro software (Evidence Prime Inc, in affiliation with
McMaster University and the GRADE Working Group). The
GRADE tool classifies evidence quality into 4 levels: high,
moderate, low, and very low. Factors leading to downgrading
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include 5 aspects: risk of bias, imprecision, inconsistency,
indirectness, and publication bias [46]. High-quality evidence
indicates very high certainty that the true effect is close
to the estimated effect. Moderate-quality evidence reflects
moderate confidence in the effect estimate, where the true
value is likely close to the estimate but may differ substan-
tially. Low-quality evidence indicates limited certainty in the
effect estimate, and the true value may differ markedly from
the estimate. Very low-quality evidence suggests almost no
confidence in the effect estimate, and the true value is very
likely to differ substantially from the estimate.

Results

Literature Search Results

An initial systematic database search yielded 1678 studies.
After removing 367 duplicate studies, 1311 studies remained.
Following title and abstract screening, 126 studies under-
went full-text review. A total of 115 studies were excluded
after full-text evaluation, including 25 with inappropriate
study populations, 26 with inconsistent interventions, 23 with
different outcome measures, 23 without accessible full text, 3
duplicate publications, and 15 with unobtainable or unconver-
tible data. Ultimately, 11 studies were included [20,29,47-55].
The flowchart of literature screening is shown in Figure 1.
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Figure 1. Flowchart of literature screening. CBM: China Biology Medicine; CNKI: China National Knowledge Infrastructure; VIP: VIP Information.

Studies included in review (n=11)

Characteristics of Included Studies

A total of 11 RCTs involving 2467 individuals with DM
were included (Multimedia Appendix 2). These studies were
published between 2017 and 2025. The study populations
originated from South Korea (n=1) [47], Australia (n=3)
[20,29,50], the Netherlands (n=1) [49], Spain (n=1) [48],
Germany (n=2) [51,53], the United States (n=2) [52,55],
and the United Kingdom (n=1) [54]. The mean age of the
participants ranged from 34 to 80 years, and all studies were
2-arm trials. Among them, 4 studies primarily focused on
people with T2DM [20,47,49,52], 2 studies included people
with TIDM [48,54], and 5 studies did not clearly differ-
entiate the types of diabetes [29,50,51,53,55]. The studies
included people with varying degrees of depressive symp-
toms, and some reported information on related complica-
tions. Tele-CBT interventions were delivered via online
platforms, mobile apps, telephone, or email. Control groups
included waitlist control, usual care, or placebo. A total of 10
studies [29,47-55] provided professional guidance conducted
by trained nurses, PhD-level researchers, or psychologists;
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only 1 study [20] was fully self-guided. In terms of interven-
tion implementation, Tele-CBT followed a structured design
with varied frequency and duration across studies. Most
adopted a weekly frequency, with single-session duration
ranging from 15 to 60 minutes. Intervention duration ranged
from 6 weeks to 12 months, with most focusing on 8- to
12-week medium-term programs. While 6 studies reported
follow-up, only 3 [49,53,55] provided complete outcome data
for quantitative synthesis. In statistical analysis, 10 of the 11
studies implemented ITT analyses to minimize selection bias.

Methodological Quality Assessment

A total of 10 studies reported randomization methods for
allocation, and 4 studies described allocation concealment
methods. Because Tele-CBT is a type of psychological
intervention, blinding participants and practitioners was
difficult; as a result, none of the studies used blinding, which
raises a high risk of implementation bias. Only 1 study
mentioned blinding outcome assessors, while the remaining
studies did not describe this process well enough. Also, since
outcome measures were mainly assessed using subjective
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scales, the risk of measurement bias is still uncertain. For types of bias. All included studies were rated as grade B
handling incomplete outcome data, 10 studies used ITT (Figures 2 and 3).
analysis. No studies showed selective reporting bias or other

Figure 2. Risk of bias graph.
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Figure 3. Risk of bias summary [20,29,47-55]

Xu et al

Bae etal (2024)

Carreira et al {(2023)

Clarke et al (2019)

Groeneveld et al (2024)

Holloway et al (2025)

MNewhy et al (2017)

Nobis et al (2015)

Piette et al (2011)

Schlicker et al (2019)

Stadler et al (2025)

Yaughan et al {(2022)

-~
w
©
=
@
o
=~
z
o,
B £ =
= e 5
= 2 =
[ e - S v
= T’ = @
L)
3,92&).9
R = E B =
£ 5 3 £ 8 =
c = = =
Qgggam
T @ T w = £
T L § @ 9= T
o S 04 -
mm:w @
[+ T~
(DE“’G’E
s & &£ E § 2
= S o £
Q)m'_(_)ut
30":"'*50
£ © S 3
a 9 o o &
w‘-’u—u—m&’w
E B B W & e
E 2 @ = 3T = =3
g g = E £ B 5
b= T T
(=] [ LB+ i}
= o @
a 2 £ £ & ® £
X & ‘m @ £ 0 O
220?212 0O
720?200
00 00O
?
20?00 O®
0000 e
o007 00O
?
0?20?00 e
g
00 00O
207?00 Oe
0?20?00 e
? [
200 20O

Meta-Analysis Results

Diabetes-Related Distress

Nine studies [20,29,47,48,50,51,53-55] reported data on DD,
with 2 [53,55] providing follow-up information. After the
Tele-CBT intervention, there was a small degree of improve-
ment in DD (SMD -0.34, 95% CI -0.58 to —0.09, 95%
PI -0.88 to 0.21; P=71.9%, 1°=0.0657, P<.001) (Figure
4). The 95% CI confirms the statistical significance of the
average effect. However, the 95% PI includes zero, indicat-
ing potential variability. Tele-CBT may have no effect on
DD or even show nonbeneficial trends in some diabetic
populations. During long-term follow-up, the average effect
diminished (SMD -0.20, 95% CI —-1.53 to 1.13, 95% PI
-143 to 1.14; P=9.7%, 1°=0.0024, P=.29) (Figure Sl in
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Multimedia Appendix 3). Both the 95% CI and 95% PI
include zero and have wide ranges: the former indicates a lack
of statistical reliability for the average effect, while the latter
reflects variability in future effects, collectively suggesting
uncertainty in both types of effects. Note that due to the
limited number of studies, the 95% PI may be unreliable. For
the pooled postintervention effect size, using the leave-one-
out exclusion method, after excluding the study by Clarke et
al [20], the results of the meta-analysis changed significantly
(SMD -0.42, 95% CI -0.61 to —-0.22, 95% PI -0.77 to
-0.05; P>=28.6%, 1*=0.0141, P=.18) (Figure S2 in Multime-
dia Appendix 3). The quality of evidence for the effect of
Tele-CBT on DD after the intervention was rated as “very
low” (Multimedia Appendix 4). Downgrading was performed
due to increased risks of methodological bias, inconsistency,
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and imprecision. In postintervention assessments, Tele-CBT
had minimal impact on DD.

Xuetal

Figure 4. Forest plot of diabetes-related distress results assessed after the intervention [20,29,47,48,50,51,53-55]. CG: control group; EG: experimen-
tal group; HK: Hartung-Knapp (method); SMD: standardized mean difference.

EG CG

Study Total Mean SD Total Mean SD

Bae et al (2024) 20 025 197 19 -037 231

Carreira et al (2023) 8 -113 093 20 -008 1.16
Clarke et al (2019) 232 032 108 241 038 1.04
Holloway et al (2025) 117 -14.45 1785 131 -7.25 17.57
Newby et al (2017) 31 1773 2190 46 -532 2138
Nobis et al (2015) 129 -189 412 127 030 460
Schiicker et al (2019) 127 197 404 126 031 460
Stadler et al (2025) 20 -084 076 20 -041 093
Vaughan et al (2022) 107 -13.00 2311 80 -8.60 19.64

Random-effects model (HK)

Prediction interval (bootstrap)

Heterogeneity : 1°=71.9%, 1°=0.0657, p =.0003
Test for overall effect tg=—325(p= 0117)

To address the high heterogeneity in immediate postin-
tervention DD improvement, we conducted an observatio-
nal subgroup analysis stratified by intervention duration
to identify potential moderating factors. Subgroup results
showed that the DD improvement effect was greater in the >8
weeks subgroup (SMD -0.51, 95% CI —0.67 to —0.36, 95%
PI -0.70 to —0.31; P=.006) than in the <8 weeks subgroup
(SMD -0.27, 95% CI -0.59 to 0.06, 95% PI —0.83 to 0.31;
P=.90; Figure S3 in Multimedia Appendix 3); the subgroup
difference test confirmed a statistically significant difference
between the 2 subgroups (¥2;=3.86; P<.05). Notably, this
subgroup analysis is a post hoc stratification that lacks
original RCT randomization, so confounding factors cannot
be rigorously controlled. The observed DD improvement
difference is thus observational and not causal evidence
that intervention duration drives such differences. Since the
self-guided group included only 1 study, subgroup analysis
for this dimension was not conducted according to the prior
design. Metaregression results suggested that intervention
duration (f=.013, SE=0.017, 95% CI —0.03 to 0.05; P=.49;
Figure S4 in Multimedia Appendix 3) and proportion of
females (P=-.004, SE=0.005, 95% CI —-0.02 to 0.01; P=.40;
Figure S5 in Multimedia Appendix 3) might not be modera-
tors affecting intervention effects. Due to the limitation of
the number of studies, statistical power might be insufficient,
and these subgroup and metaregression findings should be
interpreted with caution.

Depressive Symptoms

Nine studies [20,2947-49,51-54] reported depressive
symptoms, with 2 studies [49,53] providing follow-up data.
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Meta-analysis showed a moderate average effect of Tele-
CBT on reducing depressive symptoms post intervention
(SMD -0.66, 95% CI -1.01 to —-0.31, 95% PI -1.58 to
0.27; P=88.7%, 1?=0.2268, P<.001; Figure 5). The 95%
CI confirms its statistically significant average effect, but
the 95% PI crosses zero—Tele-CBT may have no effect
or be harmful in some populations. Note that the number
of included studies is small, which could compromise the
accuracy of estimating future effect variability; this 95%
PI may be unreliable. The results from the leave-one-out
sensitivity analysis show that when the study by Clarke
et al [20] is excluded, the pooled effect estimate changed
(SMD -0.76, 95% CI —-1.08 to —-0.45, 95% PI —-1.42 to
—0.12; I’=69.8%, t>=0.0884, P=.001; Figure S6 in Multime-
dia Appendix 3). Such a change indicates that the stability
of the original meta-analysis results is affected by this study,
and the overall stability requires careful consideration. During
follow-up, the effect persisted numerically (SMD —0.63, 95%
CI -1.59 to 0.34, 95% PI —1.57 to 0.45; I’=0%, 1*=0, P=.51;
Figure S7 in Multimedia Appendix 3). The 95% CI crosses
zero, so the average effect is not statistically significant.
Consistently, the 95% PI also crosses zero, reflecting high
uncertainty in future effects. Similarly, the reliability of this
95% PI should be cautious, especially with few follow-up
studies. The quality of evidence for Tele-CBT on depres-
sion is rated as “low” due to methodological bias risk and
imprecision (Multimedia Appendix 4). In postintervention
assessments, the impact of Tele-CBT on depression is small.
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Figure 5. Forest plot of depression outcomes after intervention assessment [20,29.47-49,51-54]. CG: control group; EG: experimental group; HK:

Hartung-Knapp (method); SMD: standardized mean difference.
EG CG

Study Total Mean SD Total Mean SD

Bae et al (2024) 20 -240 393 19 -174 366
Carreira et al (2023) 8 592 218 20 -236 287
Clarke et al (2019) 232 262 553 241 -262 544
Groeneveld et al (2024) 28 -1.10 419 27 020 440
Newby et al (2017) 31 823 543 46 -259 528
Nobis et al (2015) 129 1109 806 127 -263 814
Piette et al (2011) 145 -12.50 928 146 -7.90 10.32
Schlicker et al (2019) 127 -749 547 126 -1.83 557
Stadler ef al (2025) 20 894 516 20 -270 6.16

Random-effects model (HK)

Prediction interval (bootstrap)

Heterogeneity : /°=88.7%, t°=0.2268, p <.0001
Test for overall effect: tg=—4 31 (p= 0026 )

To explore the potential impact of intervention duration on
the improvement of depressive symptoms, we conducted
an exploratory subgroup analysis stratified by intervention
duration. Subgroup results showed that the improvement
effect of depressive symptoms was numerically greater in
the >8 weeks subgroup (SMD -0.87, 95% CI —1.80 to 0.06,
95% PI —1.92 to 0.08; P<.001), while the <8 weeks subgroup
showed a statistically significant improvement in depressive
symptoms (SMD -0.55, 95% CI —-1.06 to —-0.04, 95% PI
—1.38 to 0.33; P=.04; Figure S8 in Multimedia Appendix
3). However, the subgroup difference test found no statisti-
cally significant difference in improvement effects between
the 2 subgroups (¥21=1.05; P=.31). This subgroup analysis
is a post hoc stratification. This nonsignificant difference is
merely an exploratory observational pattern and not definitive
evidence that intervention duration has no effect on depres-
sive symptom improvement. There was only 1 study on
self-directed groups, so subgroup analysis was not conduc-
ted according to the prespecified guidance types. Metare-
gression results indicated that intervention duration (p=.007,
SE=0.012, 95% CI -0.02 to 0.03; P=.54; Figure S9 in
Multimedia Appendix 3) and proportion of females (p=—.011,
SE=0.010, 95% CI -0.03 to 0.01; P=.29; Figure S10 in
Multimedia Appendix 3) might not affect intervention effects.
Due to the limited number of included studies, the statisti-
cal power of metaregression was reduced, and the research
results should be interpreted with caution.

https://www jmir.org/2025/1/e80476

Standardized mean

difference SMD 95% CI Weight
+ -0.17 -0.801t0 0.46 9.6%
—I—— | -1.28 21710-0.38 7.3%
== 0.00 -0.18100.18 13.4%
‘—.'— -0.30 -0.83t100.23 10.5%
+ -1.05 -1.5310-0.56 109%
-.- -104 -130t0-078 129%
. -0.47 -0.70t0-0.23 13.1%
l -1.02 -1.28t0-0.76 12.9%
—-— -0.73 -1.3710-0.09 94%
- -0.66 -1.01 to -0.31 100.0%

: : |_- : : : -1.58 to 0.27

= -2 -1 0 1 2 3
Favors intervention Favors control

Anxiety

Anxiety symptoms were evaluated in 5 studies [20,29,47 48,
54]. Results indicated minimal to no effect of Tele-CBT
on anxiety (SMD -0.26, 95% CI -0.71 to 0.19, 95% PI
-0.92 to 0.43; P=64.4%, 1>=0.1066, P=.02; Figure 6). The
95% CI crosses zero, confirming that the average effect of
Tele-CBT on anxiety lacks statistical significance. The 95%
PI is wide and also crosses zero, reflecting high variability
in potential effects. In specific populations or future studies,
Tele-CBT may still show no obvious effect on anxiety or
even nonbeneficial trends. Note that the number of inclu-
ded studies is small, so this 95% PI may be unreliable, as
limited data could reduce the accuracy of estimating future
effect distribution. Combined with I? and 72, this substantiates
notable absolute heterogeneity in true effects across studies,
unrelated to random sampling error. After excluding the study
by Clarke et al [20] in the sensitivity analysis, the interven-
tion effect of Tele-CBT on anxiety showed no substantial
change (SMD -041, 95% CI —0.98 to 0.17, 95% PI -1.27
to 0.46; P=29.7%, v*=0.0446, P=.23; Figure S11 in Multime-
dia Appendix 3), which further indicates that the original
meta-analysis results exhibit good stability. Since there was
no significant effect of the intervention on anxiety indicators
and the number of studies was limited, we did not perform a
GRADE assessment for it.
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Figure 6. Forest plot of anxiety outcomes after intervention assessment [20,294748,54]. CG: control group; EG:

Hartung-Knapp (method); SMD: standardized mean difference.

EG CG
Study Total Mean SD Total Mean SD
Bae et al (2024) 20 -1.05 635 19 116 376
Carreira et al (2023) 8 -1483 4020 20 -8.29 3047
Clarke et al (2019) 232 094 493 241 113 484
Newby et al (2017) 31 613 501 46 -209 522
Stadler et al (2025) 20 -506 423 20 -506 423

Random-effects model (HK)
Prediction interval (bootstrap)
Heterogeneity - 12=64 4% 1°=0.1066, p = 0214

Test for overall effect: {,=—1.54 (p=.1990)

Hemoglobin A4

Seven studies [20,29,47-49,53,54] measured HbA ., with 1
study [49] providing follow-up data. Although the heteroge-
neity statistic ’=0%, we used a random-effects model to
provide more conservative and generalizable effect estimates.
This decision is based on the differences in participant
characteristics and intervention content across the included
studies. Compared with control groups, Tele-CBT interven-
tions resulted in minimal improvements in HbA[. (SMD
-0.13, 95% CI -0.25 to -0.01, 95% PI -0.29 to 0.08;
P=0%, ©*=0, P=.74; Figure 7). The 95% CI does not cross

Xuetal

experimental group; HK:
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zero, confirming the statistically significant minimal average
improvement of Tele-CBT on HbA{., with no heterogene-
ity among studies (’=0%). However, the 95% PI crosses
zero, indicating that in future studies or different populations,
Tele-CBT may have no improvement effect on HbA .. Note
that the number of included studies is small, this 95% PI
may be unreliable. The quality of evidence for HbA . after
the intervention is “very low” (Multimedia Appendix 4). The
rating was downgraded due to risk of bias, inconsistency, and
imprecision. Tele-CBT has little effect on HbA .

Figure 7. Forest plot of hemoglobin A outcomes after intervention assessment [20,29,47-49,53,54]. CG: control group; EG: experimental group;

HK: Hartung-Knapp (method); SMD: standardized mean difference.

EG CG
Study Total Mean SD Total Mean SD
Bae et al (2024) 20 000 072 19 -030 176
Carreira et al (2023) 8 -032 180 20 015 168
Clarke et al (2019) 232 -094 493 241 -021 0.10
Groeneveld et al (2024) 28 -005 134 27 015 151
Newby et al (2017) 31 011 187 46 001 182
Schiicker et al (2019) 127 -0.13 160 126 0.05 1.31
Stadler et al (2025) 20 010 255 20 -0.30 2.81

Random-effects model (HK)

Prediction interval (bootstrap)
Heterogeneity: /1 =0%, t°=0, p=.7402
Test for overall effect: {g=—-2.67 ( p=.0368)

Small Study Effects Assessment

To assess small study effects, we combined visual inspec-
tion of funnel plots and Egger’s regression intercept test in
accordance with the methodological guidance from Sterne
et al [56]. The number of included studies for all outcomes
of interest was <10, which is below the ideal sample
size threshold (=10 studies) for reliable small-study effect
assessment as noted by Sterne et al [56]. Nevertheless, funnel
plots (Figures S12-S15 in Multimedia Appendix 3) were
constructed to visually explore potential asymmetry. Visual
inspection revealed no obvious asymmetry across outcomes,
although the limited number of studies introduces greater
uncertainty into this visual judgment. Egger’s regression
intercept test was further used to quantify small-study effects,
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and no significant small-study effects were detected for
any outcome: DD (z=-0.685; P=.50), depression (z=—0.629;
P=.53), anxiety (z=—0.503; P=.62), and HbA. (z=1.245;
P=.21). These results must be interpreted with caution. Sterne
et al [56] pointed out that fewer than 10 studies reduce the
statistical power of Egger’s test, increasing the risk of failing
to detect true small-study effects. Lau et al [43] further noted
that funnel plot symmetry or a nonsignificant Egger’s test
does not rule out publication bias. In addition, if funnel plot
asymmetry were present, it could stem from heterogeneity or
methodological flaws rather than publication bias alone [56].
Therefore, the current results cannot exclude publication bias
or selective reporting bias, which may remain undetected due
to the small number of included studies.
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Discussion

Principal Findings

This systematic review presents the first systematic review
and meta-analysis evaluating the efficacy of Tele-CBT in
individuals with DM. 11 studies were included, all with
moderate bias risk, and overall quality was acceptable.
Based on current evidence, this systematic review offers
robust evidence for Tele-CBT as an effective psychological
intervention for individuals with DM. Tele-CBT produced
significant short-term improvements in DD and depressive
symptoms, with no statistically significant effects observed at
follow-up. For HbA|. levels, Tele-CBT produced a mod-
est yet statistically significant reduction, while no statisti-
cally significant effects were found for anxiety symptoms.
Subgroup analyses revealed that intervention effectiveness
may be influenced by duration. Heterogeneity in intervention
protocols and assessment tools across included studies may
have impacted the reliability of the results.

Specifically, individuals with DM who received Tele-CBT
interventions exhibited small to moderate effect sizes for
DD and depressive symptoms, and this aligns with prior
studies [47.,48]. From the perspective of specific effects and
real-world effect variability, the 95% PI for DD is —0.88
to 0.21, which includes 0. This indicates that although
the average effects from current research show that Tele-
CBT has a positive impact on DD, in future real-world
applications, the treatment outcomes may be considerably
uncertain due to factors such as differences in population
characteristics, variations in clinical settings, and changes
in implementation conditions. At the clinical significance
level, this effect size for DD (SMD=-0.34) exceeded the
minimal clinically important difference (0.25) set for the
DDS-17 [57], indicating clinically meaningful improvement.
Combined with the characteristic that the PI consistently
points to an improvement effect, this suggests that the clinical
benefits of Tele-CBT for DD may be universal. However,
because the PAID Scale was also used in this systematic
review, this suggests that there may be actual differences in
its clinical benefits. For depressive symptoms, the 95% PI
after Tele-CBT intervention is —1.58 to 0.27, which includes
zero. This suggests that although the average effect indi-
cates an improvement in depressive symptoms, the actual
effect in new studies or practical applications could range
from significant improvement to negligible, or even slightly
adverse outcomes. The wide range and inclusion of zero in
the PI reflect substantial heterogeneity among studies and
indicate that various factors may influence the effectiveness
of the intervention. However, no direct minimum important
difference was identified for depression, anxiety, and HbA .,
so the clinical significance of the improvement effects for
these outcomes cannot be directly determined. Notably, both
DD and depressive symptoms exhibited varying degrees of
interstudy heterogeneity. This suggests that when applying
Tele-CBT in clinical practice, full consideration should be
given to individual characteristics (eg, age, disease duration,
and adherence) and details of the intervention protocol (eg,
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guidance mode and treatment duration) to maximize the
intervention effect.

In this systematic review, depressive symptoms exhibi-
ted high heterogeneity (?=88.7%), which may be linked to
the intervention protocols. Although all studies used Tele-
CBT, there were notable differences in guidance models and
content. The study by Clarke et al [20] was the only one
using a fully automated self-guided intervention program,
with lower treatment intensity than other studies that included
professional guidance [29]. This self-guided design lacked
diabetes-specific intervention modules, potentially leading to
insufficient targeting of emotional distress among people with
DM. Meanwhile, the final participant retention rate of 58.4%
may have increased heterogeneity and introduced attrition
bias [20]. This low retention rate may be linked to the
tendency of self-directed interventions to trigger symptom
exacerbation, which increases the risk of loss [58]. Additional
sources of heterogeneity may include differences between
measurement tools (eg, PHQ-9 and BDI) and variations in
adherence and comorbidities associated with the broad age
range of participants. In sensitivity analysis, excluding the
study by Clarke et al [20] reduced the I? for depressive
symptom outcomes to 69.8% and increased the pooled effect
size (SMD -0.76, 95% CI —1.08 to —0.45, 95% PI —1.42
to —0.12). This result not only confirms the robustness of
professional-led Tele-CBT in improving depressive symp-
toms among people with DM but also indicates that guidance
type may be one of the sources of heterogeneity.

Looking further, therapist-guided Tele-CBT may offer
additional benefits compared with self-directed programs.
Professional therapists offer guidance based on individ-
ual feedback, dynamically tailoring intervention protocols
and delivering tailored intervention modules for people
with different thinking patterns and cognitive habits—all
to maximize intervention efficacy as much as possible.
Moreover, support from professional therapists enhances
treatment motivation and adherence [59], thereby improv-
ing the efficacy of Tele-CBT interventions. In contrast,
self-guided Tele-CBT protocols improve accessibility and
optimize cost-effectiveness, although clinical efficacy does
not surpass that of professionally guided groups, a finding
confirmed in prior studies [60]. Hwang et al [61] also showed
that therapist-delivered Tele-CBT is superior to self-guided
Tele-CBT. Given that only 1 study was included in the
self-guided group in this study, we did not conduct a formal
subgroup analysis to compare the effectiveness of different
guidance modalities. In future research, it will be necessary
to evaluate whether more efficient professional guidance
enhances intervention efficacy.

Beyond guidance type, intervention duration, and
participant sex may also contribute to heterogeneity in DD
and depressive symptoms. We therefore conducted subgroup
analyses and metaregression to further explore these potential
moderators. Subgroup analyses observed potential differen-
tial associations between intervention duration and outcomes.
For DD, >8 weeks of interventions showed a more distinct
positive improvement effect. The 95% PI (-0.70 to —0.31)
for this subgroup further confirms that even when extended
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to different populations or clinical settings in the future,
the improvement effect of long-term Tele-CBT will still
likely lean toward a positive direction. However, the span
of the interval indicates significant variability in the magni-
tude of the short-term intervention effect, and such varia-
bility requires further evaluation based on patient-specific
characteristics (eg, disease duration and presence of comor-
bidities). For depressive symptoms, <8 weeks demonstra-
ted statistically significant improvement. Even so, the 95%
PI (-1.38 to 0.33) reflected high variability in short-term
effects, suggesting that the improvement effect of short-dura-
tion Tele-CBT may vary greatly across different popula-
tions or settings. This variability may similarly be linked
to small subgroup sizes and unmeasured factors, which may
further exacerbate effect heterogeneity. Notably, nonsignifi-
cant differences between short-term and long-term effects
for depression do not confirm the absence of a duration
effect; they merely highlight that post hoc stratification may
have limited ability to detect true subgroup differences. All
subgroup analyses are inherently observational. They deviate
from the original randomization framework and suffer from
small sample sizes. These limitations narrow the general-
izability of subgroup conclusions, as observed differences
should not guide clinical decisions about Tele-CBT duration
for diabetes-related outcomes. Instead, their core value lies
in generating hypotheses. Future dedicated RCTs that take
intervention duration as the primary variable are needed to
validate these exploratory findings.

We further performed metaregression analyses to explore
whether intervention duration and proportion of females
moderated Tele-CBT efficacy on DD and depressive
symptoms. For DD, metaregression showed no signifi-
cant associations between intervention duration or female
proportion and effect size. Similar nonsignificant findings
were observed for depressive symptoms. However, these
results warrant extreme caution, primarily due to low
statistical power from the small number of included studies.
Methodological guidelines recommend at least 10 studies
for metaregression to detect moderate moderator effects with
acceptable power; fewer than 10 studies substantially increase
the risk of type II errors [62]. In our analysis, the small
sample size resulted in wide standard errors and 95% CI
spanning zero—we cannot rule out that intervention duration
or female proportion exerts true moderating effects, only that
our data lacked power to identify them. For instance, the {3
coefficient for DD intervention duration (3=.013) suggests
a weak positive association, but the wide CI and high P
value reflect uncertainty, not a definitive absence of effect. In
addition, metaregression relies on unverifiable assumptions,
which are particularly difficult to validate with few studies
[62,63]. Unmeasured factors across our included RCTs may
also have confounded results, further reducing reliability.
Notably, metaregression findings are hypothesis-generating
and not causal proof [64]; current results do not confirm these
variables as nonmoderators. Future studies should increase
the number of high-quality RCTs and prespecify moderators
in protocols to robustly test their influence on Tele-CBT
efficacy.
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Although Tele-CBT shows sustained benefits for DD and
depressive symptoms, its effect on anxiety, another com-
mon psychological outcome in diabetes, was not significant,
contradicting previous findings [29,54]. Notably, sensitivity
analysis excluding the study by Clarke et al [20] revealed a
substantial shift in effect size, suggesting potential unreliabil-
ity of the initial conclusions. For anxiety symptoms, the 95%
PI is —1.27 to 0.46. In real-world interventions, the effective-
ness of Tele-CBT may vary substantially across factors such
as intervention protocols and population characteristics and
may even be ineffective in some scenarios. Seven studies
included HbA 1. as an outcome measure. Pooled effect sizes
showed a decrease in HbA[. levels following Tele-CBT
interventions compared with control groups, contradicting
results from previous meta-analyses of in-person CBT [15,
28]. This suggests that differences in intervention delivery
formats may lead to divergent outcomes. Tele-CBT, which
relies on individual self-management, enhances self-moni-
toring and awareness, facilitating HbA;. control. In this
meta-analysis, the 95% CI was —0.25 to —0.01, indicating a
consistent average benefit. However, the 95% PI was —0.29 to
0.08, including zero, suggesting that effects may vary across
settings and some populations might experience little or no
improvement. While the overall evidence supports efficacy,
the wider PI reflects uncertainty due to heterogeneity. Given
the limited number of studies, more RCTs are needed to
confirm under which conditions Tele-CBT reliably improves
HbA .

This systematic review validated that Tele-CBT interven-
tions improve both psychological outcomes and glycemic
control in individuals with DM, a finding consistent with the
bidirectional pathophysiology linking psychological distress
and metabolic dysfunction. A meta-analysis [65] reported
a significant association between depressive symptoms,
DD, and glycemic control (r=0.23, 95% CI 0.15-0.31;
P<.001). The underlying mechanism involves how depres-
sive symptoms, DD, and anxiety undermine self-management
behaviors (eg, medication adherence and glycemic moni-
toring) [66], whereby negative thinking induces behavio-
ral inertia, exacerbating glycemic fluctuations. Khawagi
et al [10] demonstrated that insulin signaling dysregula-
tion in T2DM impairs brain serotonin signaling, increasing
depression risk; conversely, depressive states disrupt insulin
homeostasis via neuroendocrine mechanisms, establishing a
bidirectional relationship between metabolic and psychologi-
cal pathways. Notably, DD impacts HbAi. levels through
self-management behaviors. Tele-CBT alters psychological
states by correcting cognitive distortions and indirectly
improves metabolic parameters through enhanced self-man-
agement [28]. These multidimensional improvements in
psychological, behavioral, and metabolic outcomes may be
more substantial in subgroups with higher baseline DD
scores; future studies should test this hypothesis. Guided
by the biopsychosocial model, Tele-CBT enhances patient-
provider interactions using technology, enabling comprehen-
sive regulation of treatment burden, emotional distress, and
metabolic dysfunction. This approach combines accessibility
and efficacy for psychological interventions in diabetes care.

J Med Internet Res 2025 | vol. 27 180476 | p. 13
(page number not for citation purposes)


https://www.jmir.org/2025/1/e80476

JOURNAL OF MEDICAL INTERNET RESEARCH

Based on cognitive behavior theory [67], CBT improves
the negative cognitive-emotional-behavioral cycle in people
with DM through 3 core techniques: cognitive restructuring,
behavioral activation, and problem-solving. Different studies
vary in their focus on disease-specific characteristics and
management needs of people with DM, leading to differences
in clinical efficacy. Among these, diabetes-specific modules
are the most targeted. Nobis et al [51] and Schlicker et al [53]
integrate CBT techniques with diabetes-specific scenarios,
focusing on behavioral activation and problem-solving. Key
content includes diabetes-specific themes such as concerns
about complications, blood glucose monitoring, and doctor-
patient communication. Stadler et al [54] further addressed
differences in DM subtypes by integrating T1DM-specific
modules (eg, hypoglycemia fear, insulin adjustment, and
binge eating) into conventional CBT. This approach allows
CBT to directly address people’s daily disease management
challenges, reflecting that DD comes from the pressures
of managing the disease. In contrast, generalized modules
focus on addressing basic emotional needs through core
CBT techniques. Clarke et al [20] developed automated
interaction modules incorporating cognitive and behavioral
self-monitoring functions. While these can improve funda-
mental emotional issues such as depression and anxiety,
their intervention effectiveness for DD may be somewhat
limited due to the absence of diabetes-specific content. In
addition, targeted problem-focused programs provide CBT
support specifically addressing particular concerns of people
with DM. Groeneveld et al [49] integrated mental health
education, sleep restriction, relaxation training, and other
techniques to improve secondary emotional issues associated
with insomnia and emotional comorbidity. Another example
is the low-intensity, professional-led problem-solving therapy
mentioned in studies such as Holloway et al [50], which
guides people to address specific issues causing distress
in disease management. Research that integrates specific
scenarios with problem-focused approaches yields significant
positive effects.

The CBT intervention content in these studies aligns with
the diabetes-specific distress framework under the Biopsy-
chosocial Model [68], which emphasizes that stressors such
as treatment burden, fear of complications, and negative
patient-provider interactions trigger DD. Tele-CBT inter-
venes directly on these core stressors by reducing treat-
ment encounter stress through non-face-to-face guidance
while increasing patient-provider interaction frequency via
technological tools. In regions with high health care
expectations, this model may mitigate the exacerbation of DD
caused by unmet care needs. Notably, recent studies confirm
that collaborative communication significantly improves DD
outcomes [68], a finding that further supports why Tele-
CBT’s approach to refining patient-provider interactions
is effective. Ultimately, this communication-focused model
makes psychological support more accessible.

Limitations

This systematic review has several limitations. First, only 11
studies were included, and the small number of studies may
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result in imprecise 95% PI and estimation bias, undermin-
ing the reliability of the results. In addition, low statistical
power due to the limited number of studies may have missed
potential small study effects. While current results provide
insufficient evidence for small study effects, we cannot
entirely rule out the impact of publication bias or selective
reporting bias.

Second, this meta-analysis did not strictly differentiate
between T1DM and T2DM, which may hide differences in
the efficacy of Tele-CBT for each type of diabetes. TIDM
is an autoimmune disorder characterized by an absolute
deficiency in endogenous insulin secretion, and it usually
develops during adolescence. In contrast, T2DM is associ-
ated with insulin resistance and is often related to obesity
and lifestyle factors [69]. These differences may account for
the distinct triggers of DD. At the sociopsychological level,
people with TIDM are more likely to have identity concerns
that come from the public nature of their disease manage-
ment behaviors, while those with T2DM often experience
self-stigma caused by the social stigma related to lifestyle
diseases [70]. This analysis, which does not stratify by
diabetes type, may cause Tele-CBT to fail to align well with
the specific psychological stressors of the 2 patient groups,
thereby potentially affecting the intervention’s efficacy. This
finding calls for cautious interpretation of the findings, and
future studies should conduct separate subgroup analyses for
T1DM and T2DM.

In addition, in this systematic review, outcome assess-
ments relied on self-report scales. Although we used
established scales to reduce error, subjective bias remains
inherent. Moreover, because psychological interventions
involve subjective evaluations, it was hard to use blinding
in the study. This increases the risk of detection bias and
may affect how objectively we interpret the results. Finally,
this systematic review confirms the short-term efficacy of
Tele-CBT for people with DM, laying the groundwork for
future exploration of its long-term effects. Current studies
are limited by inconsistent intervention protocols (content,
frequency, and duration) and short follow-up periods that
limit the assessment of long-term efficacy. Future research
should focus on 3 areas: standardizing intervention protocols
through optimizing key parameters, including core modules,
guidance frequency, and intervention duration; extending
follow-up periods to assess treatment sustainability; and
expanding sample sizes and conducting more high-quality
RCTs to provide reliable evidence for the long-term clinical
application of Tele-CBT.

Conclusions

This systematic review is the first to synthesize evidence
from studies focused on Tele-CBT’s disease-specific value
for diabetes care. It confirms that Tele-CBT, on average,
outperforms control groups by improving DD and depressive
symptoms in people with DM post intervention and also
reducing HbA|. levels. However, this conclusion requires
nuanced interpretation: the wide PI, which includes val-
ues indicating no significant benefit, suggests substantial
variability in efficacy across studies, with potential for
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nonsignificant effects in specific populations or settings. This
systematic review innovatively applies Tele-CBT to address
diabetes-specific psychological needs of people with diabetes,
rather than generalized psychological distress. Second, it
highlights how Tele-CBT addresses the practical barriers of
in-person CBT through multimodal delivery and professio-
nal guidance, thereby enhancing accessibility —particularly
in regions with scarce mental health resources. Furthermore,
it links Tele-CBT to metabolic control, confirms its dual
benefits for mental well-being and glycemic management,
and extends Tele-CBT from a stand-alone psychological
intervention to a component of comprehensive diabetes care.

Notably, findings require rigorous interpretation alongside
methodological context. High heterogeneity for DD and
depressive symptoms, combined with the wide PI, limits
the broad generalization of the conclusion. Most RCTs
had moderate bias, including unfeasible participant and
practitioner blinding and unclear allocation concealment—
factors that may overestimate Tele-CBT’s actual efficacy. Per

Xuetal

GRADE assessment, evidence for DD, depressive symptoms,
and HbA. was rated very low to low, reflecting risks
of bias, inconsistency, and imprecision, which collectively
weaken confidence in the observed benefits. These limitations
urge caution in asserting Tele-CBT’s superiority over control
groups.

Despite the study’s limitations, Tele-CBT emerges as
a promising strategy to expand accessible and cost-effec-
tive mental health support in diabetes care. It could help
bridge treatment gaps for individuals in underserved areas
or those constrained by time, geography, or privacy con-
cerns. Future research should prioritize standardized Tele-
CBT protocols, high-quality RCTs, and longer follow-up to
validate efficacy. Such efforts will strengthen evidence for
Tele-CBT’s integration into routine diabetes management.
While it may not replace all in-person psychological care,
Tele-CBT is a promising tool to the unmet mental health
needs of people with DM globally.
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