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Abstract
Aims The treatment of diabetes distress plays an important role in diabetes care; however, no meta-analysis has been 
performed to synthesize the short- and long-term effects of psychological interventions tailored for diabetes distress 
in people with type 2 diabetes. We aim to evaluate the evidence on tailored psychological interventions for diabetes 
distress as the primary outcome, focusing on individuals with type 2 diabetes.

Methods Two reviewers independently searched eight databases from their inception to September 2024. EndNote 
X9 was used to screen records. The Revised Cochrane risk-of-bias tool for randomized trials was used to assess the risk 
of bias. The GRADE system was used to assess the overall certainty of the evidence. A random effect model was used 
to determine the mean difference or standardized mean difference with 95% CIs. Subgroup analyses based on several 
intervention characteristics and sensitivity analyses were also conducted.

Results Totally, 22,279 records were yielded, and we finally included 18 studies in our systematic review. The meta-
analysis included data from 16 studies representing 1639 participants. Interventions types included mindfulness-
based and cognitive behavioral therapy, among others. Duration of interventions ranged from 4 weeks to 6 months. 
We found that psychological interventions that measured diabetes distress significantly reduced diabetes distress 
in the short-term in people with type 2 diabetes (SMD= -0.56; 95% CI= -0.90, -0.22; p = 0.001). Subgroup analysis 
indicated that this effect could be enhanced when delivered in a group format, by psychologist, using a technology 
component, or including participants having elevated baseline diabetes distress. However, the short- and long-term 
effects on HbA1c were non-significant, with results showing (MD = 0.02; 95% CI = -0.23 to 0.26; p = 0.89) and (MD = 
-0.27; 95% CI = -0.64 to 0.10; p = 0.15), respectively. The long-term effect on diabetes distress was also non-significant 
(SMD = -0.45; 95% CI = -0.93 to 0.03; p = 0.07).
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Background
Diabetes is a long-term condition that significantly 
impacts individuals and society, with a global prevalence 
estimated at 9.3% in 2019, projected to rise to 10.2% by 
2030 and 10.9% by 2045 [1, 2]. Among the main types 
of diabetes, type 2 diabetes accounts for over 90% of the 
total, and its prevalence is increasing due to an aging 
population and urbanization [2]. Living with diabetes is 
always tough since individuals and families have to face 
the constant demands and challenges of self-manage-
ment as well as the threats of the occurrence of diabetes-
related complications. These ongoing stressors can elicit 
negative emotions that may hinder individuals’ ability to 
effectively engage in diabetes management [3, 4].

Diabetes distress refers to the specific negative emo-
tional experience resulting from the challenges of man-
aging diabetes, and it can encompass a wide range of 
emotions [5, 6]. Diabetes distress affects approximately 
36% of individuals with type 2 diabetes and is negatively 
associated with self-management and glycemic con-
trol [7–9]. Moreover, it may have a stronger association 
with glycemic control than depression [10, 11]. Given the 
importance of diabetes distress and its impact on glyce-
mic control, the primary goal of people with diabetes, it 
is essential to provide appropriate psychological treat-
ments for people with diabetes [3].

Several systematic reviews and meta-analyses have 
examined the effectiveness of psychological interven-
tions on diabetes distress and glycemic control, yield-
ing inconclusive results [12–15]. One review found that 
psycho-education was the only effective intervention for 
reducing diabetes distress [15]. However, a Cochrane 
review found no significant effect of psychological inter-
ventions on diabetes distress compared to usual care, 
although small effects on HbA1c were noted at follow-up 
[12]. Additionally, a review including both people with 
type 1 diabetes and type 2 diabetes revealed that psycho-
logical interventions effectively reduce diabetes distress, 
with diabetes-specific interventions also lowering HbA1c 
[14].

Notably, almost all studies included in prior reviews, 
with the exception of the review conducted by Schmidt 
et al., only evaluated diabetes distress as a secondary 
outcome. This suggests that these studies were not spe-
cifically designed to target diabetes distress, potentially 
limiting their applicability and relevance to this par-
ticular outcome [14]. While baseline severity is impor-
tant in mental health trials, the majority of studies, 

aside from Schmidt et al., used post-intervention out-
comes to estimate effect sizes [14, 16, 17]. Furthermore, 
individuals with type 1 and type 2 diabetes experience 
different sources of psychological distress due to varia-
tions in symptom presentation, age of onset, and social 
support. For instance, individuals with type 2 diabetes 
may be judged by others as having the condition due to 
unhealthy lifestyles, resulting in social stigma [18, 19]. 
Consequently, we aimed to focus on diabetes distress 
specifically in individuals with type 2 diabetes to provide 
evidence that is more relevant to this population.

In summary, the aim of this review is to systematically 
evaluate the evidence on tailored psychological interven-
tions for diabetes distress as the primary outcome, focus-
ing exclusively on people with type 2 diabetes.

Methods
This systematic review and meta-analysis was con-
ducted and reported following the suggestions of the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guidelines [20]. The proto-
col was registered in PROSPERO (registration number: 
CRD42023411507).

Search strategy
We systematically searched eight English and Chinese 
electronic databases, namely PubMed, Embase, Psy-
cINFO, CINAHL, the Cochrane Library, China National 
Knowledge Infrastructure (CNKI), WanFang Data, and 
VIP from their inception to January 2023, and updated 
on September 2024. In order to include all potential 
records, the search strategy used in our review was modi-
fied from the search strategy established by Schmidt et 
al., aiming at diabetes distress generally [14]. The refer-
ence lists of the identified articles and reviews were also 
manually searched to identify additional relevant articles. 
Details of search strategies are presented in the Supple-
mentary material Table S1.

Eligibility criteria
The following criteria established according to PICOS 
strategy were used to determine eligibility for inclusion. 
Studies with incomplete data, conference abstracts, study 
protocols, editorials and studies that full-texts cannot be 
obtained were excluded.

(i) Participants: we included studies evaluating adults 
(≥ 18 years old) with type 2 diabetes in all settings; 

Conclusions Psychological interventions tailored for diabetes distress in people with type 2 diabetes are effective in 
reducing the level of diabetes distress immediately after the intervention. More trials are still needed to further enrich 
the evidence in this area.
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Studies for children, adolescents, people with type 1 
diabetes, gestational diabetes, or < 70% people were 
diagnosed as type 2 diabetes were excluded;

(ii) Intervention and comparisons: according to the 
previous review, psychological intervention in 
this review is defined as a range of collaborative 
treatments based on evidence from psychology 
research and are aimed to reduce diabetes distress, 
such as mindfulness-based interventions, cognitive 
behavioral therapy (CBT), acceptance and 
commitment therapy (ACT), and problem-solving 
therapy. Whereas interventions that only consist of 
education without any psychological component 
were excluded, such as diabetes self-management 
education and diabetes education. The control group 
could be usual care, enhanced usual care, waitlist 
and/or attention control.

(iii) Outcomes: diabetes distress measured by validated 
measurements (e.g., Problem Areas in Diabetes 
(PAID) or the Diabetes Distress Scale (DDS)) should 
be one of the primary outcomes of the original study.

(iv) Study design: randomized controlled trials (RCTs) 
that reported the process of randomization.

Study selection
All the records retrieved from databases were imported 
into EndNote X9 to select articles. Two reviewers inde-
pendently screened the potential records based on titles 
and abstracts according to the eligibility criteria, result-
ing in a disagreement rate of 16% during this stage. Full 
texts were read when decisions could not be made based 
on titles and abstracts, and any disagreements were 
resolved through discussion with a third reviewer.

Data extraction
Two reviewers independently extracted the data using 
a standardized table, which includes information about 
publication (first author, year, and country), participants 
(sample size, mean age, gender, and baseline scores of 
measurements of participants), intervention (setting, 
type, content, frequency, duration, and delivery method), 
control, outcome measurements, follow-up timepoints, 
and other relevant information. Authors were contacted 
by email for missing information. Any disagreements 
about data extraction were resolved by consultation with 
a third reviewer.

For studies with multiple follow-up time points, we 
separately extracted the results of the earliest and the 
longest post-intervention time point to analyze the 
short-term and long-term effectiveness of interven-
tions. For studies with several intervention groups, we 
only extracted intervention and control groups that met 
our inclusion criteria. If two intervention groups were 

compared with the same control group, the sample size 
of the control group would be halved to avoid double 
counting [21].

Risk of bias and certainty of evidence
Quality of included studies was evaluated and cross-
checked by two reviewers using the Revised Cochrane 
risk-of-bias tool for randomized trials (RoB 2) [22]. Risk 
of bias of each study was assessed by answering signal-
ing questions of five domains, namely bias arising from 
the randomization process, bias due to deviations from 
intended interventions, bias due to missing outcome 
data, bias in measurement of the outcome, and bias in 
selection of the reported result. Each domain was rated 
as “low risk of bias,” “some concerns,” or “high risk of 
bias”. Finally, the overall risk of bias was judged according 
to the worst risk of bias in any of the above domains [22]. 
Additionally, we used the GRADE profiler (GRADEpro) 
to assess the overall certainty of the evidence. According 
to the GRADE system, the certainty of evidence for each 
outcome is classified into four levels: high, moderate, 
low, and very low [23]. In cases of disagreement, a third 
researcher was consulted to achieve agreement.

Data synthesis and analysis
If more than three studies reported the same outcome, 
then a meta-analysis was performed to calculate effect 
sizes. We used mean change and standard deviation (SD) 
of the outcome measurements from baseline to each time 
point to calculate the effect size of the intervention. The 
pooled effects would be expressed as Mean Difference 
(MD) with the 95% CI if the outcome was measured by 
the same instrument. Standardized Mean difference 
(SMD) would be presented when the same outcome was 
measured by different instruments [21]. The magnitude 
of the effect size was interpreted as small (SMD < 0.2), 
medium (SMD < 0.5), large (SMD < 0.8), and very large 
(SMD < 1.2) [24]. I-square statistic (I2) was used to assess 
heterogeneity, and the level of heterogeneity was rated as 
low (25%), moderate (50%), or high (75%) [25]. The ran-
dom effect model was used for calculating the pooled 
effect since a random effect model takes into account 
both within and between study variances and thus would 
be more conservative than the fixed effect model [26].

Subgroup analysis would be performed when het-
erogeneity was detected. And sensitivity analysis was 
performed to assess the robustness of the outcome. Pub-
lication bias was assessed by using a funnel plot and Egg-
er’s test when more than 10 studies. Review Manager 5.4 
and Stata 17.0 were used for meta-analysis. Studies were 
excluded from meta-analysis and summarized in a nar-
rative way if they did not report means and SDs, or any 
other relevant statistics.
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Results
Study selection
Totally, 22,279 records were yielded from eight English 
and Chinese electronic databases, and 16,461 records 
remained after removing duplicate records. Then, 16,016 
records were excluded based on titles and abstracts. 
Finally, we included 18 studies in our narrative review, 
but only 16 studies were included in the meta-analysis 
because we were unable to obtain outcome data for one 
of the studies [27]. Additionally, another study’s pri-
mary aim was to explore the feasibility of the interven-
tion, which included only a small number of participants 
and did not report significance tests [28]. The process of 
selection is presented in Fig. 1.

Study characteristics
The eighteen included studies were published from 2004 
to 2023, and four of them were conducted in the US [27, 
29–31], three in China [32–34], four in the Netherlands 
[17, 35–37], two in Australia [38, 39], and one each in UK 
[28], Pakistan [40], Iran [41], Malaysia [42], and Korea 
[43]. Most of the included studies were two-arm tri-
als except for two studies that were three-arm trials [29, 
43], and the sample size of included studies ranged from 
24 [37] to 392 [29]. The mean age of participants ranged 
from 36.93 ± 6.87 [40] to 70.7 ± 6.6 [36]. Diabetes distress 
was measured as (one of the) primary outcome(s) in all 
included studies, and DDS-17 was used in seven studies 

[29, 32, 39–43], PAID-20 in eight studies [17, 27, 28, 31, 
35–38], CDDS-15 in one study [33], PAID-5 in one study 
[30], and SF-PAID-C in one study [34]. Eight studies 
included participants in both the intervention and con-
trol groups who had baseline diabetes distress levels 
above the threshold (DDS-17 ≥ 3 or PAID ≥ 40) [31–34, 
40–43].

As for the intervention types of included studies, six 
studies used mindfulness-based interventions [17, 27, 
32, 37, 38, 43], three studies used motivational inter-
viewing-based interventions [31, 34, 35], two studies 
used problem-solving-based interventions [29, 39], three 
study used Acceptance and Commitment Therapy-based 
interventions [28, 33, 41], two study cognitive behavioral 
therapy [36, 40], one study combined traditional cogni-
tive behavioral therapy and mindfulness therapy [30], and 
one study constructed a value-based emotion-cognition-
focused intervention [42]. The duration of interventions 
ranged from 4 weeks [34] to 6 months [31], with the lon-
gest follow-up time extending to 12 months [42]. The 
description of the interventions is presented in Table  1. 
Four studies used technology-based components to 
deliver intervention [27–29, 32], and two of them used 
mobile applications [27, 32]. Three studies explicitly 
described the method used to ensure intervention fidelity 
[27, 32, 42].

Fig. 1 PRISMA flow chart
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Risk of bias and certainty of evidence
Overall, five of the eighteen included studies were rated 
as high risk of bias, and the remaining thirteen stud-
ies were rated as having some concerns (Supplemen-
tary material Figure S1). Two studies did not explicitly 
describe the process of randomization were rated as high 
risk of bias in domain “bias arising from the randomiza-
tion process” [30, 31]. Two studies were rated as high risk 
of bias in domain “bias due to deviations from intended 
interventions” because of the nature of psychological 
interventions that participants and providers are aware of 
the assigned intervention and they did not report appro-
priate analysis methods to estimate the effect of assign-
ment to intervention [39, 43]. A single study was rated as 
high risk of bias in domain “missing outcome data” [28]. 
The overall certainty of the evidence was low for diabe-
tes distress, and high for glycemic level (Supplementary 
material Table S3).

Effects of interventions
Primary outcome: diabetes distress
As for the short-term effect of psychological interven-
tions on diabetes distress, we included 16 studies with 
1639 participants to calculate the pooled effect size. A 
random effect model revealed a significant and medium 
reduction in diabetes distress compared with the con-
trol group (SMD= -0.56; 95% CI= -0.90, -0.22; p = 0.001) 
(Fig.  2). These studies showed high heterogeneity 
(I2 = 91%, p < 0.00001). One of the 18 studies that cannot 
be pooled in the meta-analysis due to insufficient out-
come data was a technology-based mindfulness interven-
tion for US military veterans with diabetes distress [27]. 
Veterans with elevated diabetes distress (n = 132) were 
randomly assigned to the Mind-STRIDE intervention 
group (a 90-min intervention adapted from the Mindful-
ness-Based Stress Reduction program) or control group. 
Significant reductions in diabetes distress were observed 
in both groups with a non-significant group by time 

Fig. 2 Effect of psychological interventions on diabetes distress. (a) short-term; (b) long-term
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interaction, however, the distal effect between 12 and 24 
weeks was significantly favoring the intervention group. 
Similarly, significant improvement of HbA1c was also 
observed in both groups with non-significant interven-
tion effects [27]. Another study that we did not include 
in the meta-analysis was a feasibility trial whose primary 
aim was to explore the feasibility of an online psycho-
logical intervention incorporating elements of ACT and 
Mindful Self-Compassion Course in improving psycho-
logical distress in people with type 2 diabetes. The study 
reported a treatment completion rate of 47.37% (only 9 
participants were considered treatment completers), 
which led the authors to note that the effects of the inter-
vention are challenging to interpret due to the small sam-
ple size and the low completion rate [28].

9 studies including 1135 participants provided the 
follow-up data for calculating the long-term effect of 
psychological intervention on diabetes distress. At 
3–12 months post-intervention, a random effect model 
revealed a medium but non-significant effect (SMD= 
-0.45; 95% CI= -0.93, 0.03; p = 0.07) (Fig. 2) with high het-
erogeneity (I2 = 93%, p < 0.00001).

Secondary outcome: glycemic level
7 studies including 650 participants examined the effect 
of psychological interventions on HbA1c immediately 
after intervention. Compared with the control group, 
a random effect model revealed a non-significant effect 
on HbA1c at the first time point of post-intervention 
(MD = 0.02; 95% CI= -0.23, 0.26; p = 0.89) (Fig. 3) with low 
heterogeneity (I2 = 0%, p = 0.62).

7 studies including 609 participants provided the fol-
low-up data for calculating the long-term effect of psy-
chological interventions on HbA1c. At 3–12 months 
post-intervention, a random effect model revealed a 
non-significant effect on HbA1c (MD= -0.27; 95% CI= 
-0.64, 0.10; p = 0.15) (Fig. 3) with moderate heterogeneity 
(I2 = 52%, p = 0.05).

Subgroups and sensitivity analyses
Based on our previous literature review, we believe that 
the following intervention characteristics may intro-
duce heterogeneity; therefore, we conducted subgroup 
analyses accordingly: (a) the provider of the psychologi-
cal intervention, specifically whether they are profes-
sional psychologists; (b) the inclusion of a technology 
component; (c) the format of the intervention, whether 

Fig. 3 Effect of psychological interventions on HbA1c. (a) short-term; (b) long-term
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individual or group-based; and (d) the baseline scores 
of diabetes distress, specifically whether they are above 
the cut-off, to explore potential heterogeneity across 
subgroups.

Regarding the short-term effects on diabetes distress, 
we did not observe a significant decrease in heterogeneity 
across subgroups. However, as shown in Table  2, inter-
ventions delivered in a group format resulted in a signifi-
cant and larger effect (SMD= -0.65; 95% CI= -1.20, -0.10; 
p = 0.02). Similarly, interventions targeting participants 
with baseline diabetes distress scores above the cut-off 
demonstrated a significant and larger effect (SMD= -0.97; 
95% CI= -1.65, -0.30; p = 0.005). Furthermore, interven-
tions provided by professional psychologists also yielded 
a significant and larger effect (SMD= -0.93; 95% CI= 
-1.78, -0.09; p = 0.03). Interventions containing a technol-
ogy component yielded a larger but non-significant effect 
(SMD= -1.76; 95% CI= -5.09, 1.58; p = 0.30).

As for the long-term effect, interventions delivered by 
professional psychologists significantly reduced diabetes 
distress (SMD= -0.31; 95% CI = 0.58, -0.05; p = 0.02) with 
low heterogeneity (I2 = 0%, p = 0.97), whereas intervention 
effects of other subgroups were non-significant (Supple-
mentary material Table S2).

We performed sensitivity analysis by removing one 
study in each turn. When the study conducted by Guo et 
al. [32] was removed from the analysis of the short-term 
effect of psychological intervention on diabetes distress, 
the heterogeneity reduced (I2 = 76%), whereas the overall 
effect also declined (SMD= -0.34; 95% CI= -0.56, -0.12; 
p = 0.003) (Supplementary material Figure S2).

Publication bias
The funnel plot suggested the possibility of publication 
bias, as studies with small samples were expected to 
appear in the lower right corner (Supplementary material 
Figure S3). Additionally, Egger’s test indicated potential 
publication bias (p = 0.019).

Discussion
This systematic review and meta-analysis examined the 
effectiveness of psychological intervention on diabetes 
distress of people with type 2 diabetes. Sixteen studies 
with 1639 participants were included in the meta-analy-
sis. Our results indicated that psychological interventions 
measured diabetes distress as a primary outcome could 
significantly reduce diabetes distress in short-term with 
large effect compared with control groups, which is con-
sistent with the previous study conducted by Schmidt et 
al., which included both type 1 and type 2 diabetes, but 
inconsistent with the study conducted by Chew et al., 
which found a small and non-significant effect of psy-
chological intervention on diabetes distress of people 
with type 2 diabetes. The possible reason for the conflict-
ing results might be the different inclusion criteria as we 
only included studies that measured diabetes distress as 
a primary outcome while studies included in Chew et al. 
mostly measured diabetes distress as a secondary out-
come. We believe that designing specific psychological 
interventions with diabetes distress as the primary out-
come is important, not only due to the high prevalence 
of diabetes distress but also because it is distinct from 
general psychological distress in its focus on diabetes-
specific psychological issues. Unlike interventions that 
target general psychological distress, such as anxiety and 
depression, focusing on diabetes distress aligns more 

Table 2 Subgroup analysis on the short-term effect of psychological interventions on DD
Title Num-

ber of 
trials

Number of 
participants

Statistical method Effect size Overall 
effect, p 
value

Het-
eroge-
neity
I2 value

Overall effect 16 1639 SMD (IV, Random, 95% CI) -0.56 [-0.90, -0.22] p = 0.001 91%
1. provider of intervention
1.1 non-professional psychologist 12 1334 SMD (IV, Random, 95% CI) -0.45 [-0.83, -0.06] p = 0.02 91%
1.2 professional psychologist 4 305 SMD (IV, Random, 95% CI) -0.93 [-1.78, -0.09] p = 0.03 91%
2. whether contains a technology 
component
2.1 contains a technology component 2 342 SMD (IV, Random, 95% CI) -1.76 [-5.09, 1.58] p = 0.30 99%
2.2 without technology component 14 1297 SMD (IV, Random, 95% CI) -0.37 [-0.61, -0.12] p = 0.003 77%
3. delivery format
3.1 individual 8 778 SMD (IV, Random, 95% CI) -0.46 [-0.90, -0.02] p = 0.04 87%
3.2 group 8 861 SMD (IV, Random, 95% CI) -0.65 [-1.20, -0.10] p = 0.02 93%
4. baseline DD scores
4.1 above cutoff 8 726 SMD (IV, Random, 95% CI) -0.97 [-1.65, -0.30] p = 0.005 94%
4.2 below cutoff 8 913 SMD (IV, Random, 95% CI) -0.09 [-0.27, 0.09] p = 0.32 42%
DD, diabetes distress; SMD, Standardized Mean difference
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closely with the unique challenges faced by individuals 
with diabetes. Furthermore, we only included interven-
tions for people with type 2 diabetes rather than inter-
ventions for mixed populations since people with type 1 
and type 2 diabetes might have different struggles with 
diabetes. For example, the negative emotions of peo-
ple with type 2 diabetes link more closely with lifestyle 
changes, the permanence of diabetes, and lack of suffi-
cient social support [18, 44, 45]. Therefore, summarizing 
the evidence for the effects of psychological interventions 
designed for this specific population is necessary, while 
future research needs to continue to be explored because 
of the limited number of trials in this area.

According to the further subgroup analysis, we found 
that the effect of interventions could be bolstered by 
several intervention characteristics, including group for-
mat, supported by a technology component, provided by 
professional psychologists and baseline diabetes distress 
scores of participants above the cut-off. The greater effect 
of interventions delivered through small groups may be 
because group members can share feelings and exchange 
experiences, a process that may be an important source of 
social support [46, 47]. The larger effect of interventions 
supported by a technology component is in line with the 
results of a previous review, which examined psychoed-
ucational interventions for type 2 diabetes distress [48]. 
In our narrative review, three studies used either mobile 
app-based or web-based mode to support the delivery of 
interventions, and all them showed promising results in 
improving diabetes distress [27, 29, 32]. Besides, the rea-
son of dropout of participation of intervention were simi-
lar among included studies, such as time conflicts, lack 
of interest and travel long distance to healthcare settings 
[31, 35, 37]. Given the cost-effectiveness and accessibility 
of technology-based platforms, it would boost the adher-
ence of psychological interventions and help overcome 
the barriers existed in currently traditional intervention 
delivery mode; however, the evidence in this area is still 
limited and needed to be explored in the future [49, 50]. 
The finding that participants with baseline diabetes dis-
tress levels above the cut-off benefitted more from the 
psychological intervention is consistent with the review 
conducted by Schmidt et al. [14], but we produced a 
larger effect in this particular population. The potential 
reason for this finding may be a floor effect, suggesting 
that participants without diabetes distress benefit less 
from interventions that reduce diabetes distress [17, 
29]. Therefore, future studies aimed at improving dia-
betic distress should consider including only participants 
with elevated levels of diabetic distress at baseline. In 
addition, although current guidelines recommend that 
all members of the healthcare team, including special-
ist nurses, can provide psychological interventions for 
people with diabetes [3], the present study found that 

interventions delivered by psychologists have a greater 
effect. Therefore, promoting a collaborative care model 
and encouraging online support from psychological pro-
fessionals could help broaden access to psychological 
services. However, due to the limited number of studies 
in the subgroup analyses, this finding warrants further 
exploration.

Additionally, we used follow-up data from included 
studies to detect the long-term effect on diabetes dis-
tress, and we found a medium but non-significant effect. 
In the subgroup analysis, we found that interventions 
delivered by professional psychologists showed a signifi-
cant and medium effect, suggesting that the maintenance 
of the intervention effect might require the guidance of 
professional psychologists [17, 41]. However, the number 
of studies included in the subgroup analysis was limited, 
thus the results should be interpreted with caution. And 
the medium to long-term effect of psychological inter-
ventions in this population should be further examined 
in high-quality trials.

Finally, we did not find short- and long-term effects of 
psychological intervention on HbA1c, which is incon-
sistent with the findings of Chew et al. who showed a 
small benefit on HbA1c at 6–12 months of follow-up 
[12]. However, our results are consistent with studies 
by Schmidt et al. and Mathiesen et al. who found that 
a reduction in diabetes distress did not appear to be 
associated with an improvement in HbA1c [13, 14]. We 
assume that the possible reason might be the potential 
mechanism of the association between diabetes distress 
and glycemic level, as indicated by previous research that 
self-management activities might mediate the pathways 
between diabetes distress and glycemic outcomes [45, 
51]. Thus, substantial improvements in glycemic out-
comes might take time and require interventions that 
have both emotional and educational components to pro-
vide knowledge for self-management and techniques for 
dealing with negative feelings [6]. However, longitudinal 
studies exploring the underlying mechanism are scarce in 
this area, and the causative link between diabetes distress 
and glycemic level still needed to be explored to maxi-
mize the intervention effect. Another point to note is 
that we only focused on psychological interventions that 
included diabetes distress as a primary outcome, which 
may have led to inaccurate estimates of the effect of psy-
chological interventions to improve glycemic level.

Strength and limitations
As far as we know, this is the first systematic review and 
meta-analysis exploring the short and long-term effects 
of diabetes distress tailored psychological intervention on 
diabetes distress and HbA1c in people with type 2 diabe-
tes. Although the number of included studies is limited, 
we verify the evidence that psychological interventions 
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tailored for diabetes distress showed promising results 
in this specific population. Moreover, according to our 
subgroup analysis, the short-term effect of interventions 
could be bolstered when delivered in a group format, 
using a technology component, provided by psycholo-
gists, or including participants having elevated baseline 
diabetes distress scores.

Nevertheless, some limitations of this review should be 
acknowledged. Firstly, due to the nature of psychological 
interventions that blinding is difficult to implement and 
the fact that diabetes distress is a self-report outcome, 
most of the included studies are rated as some con-
cerns or of high risk in methodological quality. Secondly, 
although we tried to explore the potential origins of the 
considerable heterogeneity across studies, we failed to 
find a significant decrease in heterogeneity according to 
subgroups performed in this review. However, we further 
performed sensitivity analysis and we found a signifi-
cant decrease in heterogeneity after removing the study 
conducted by Guo et al. [32], whereas the effect of inter-
ventions also declined. This might be because this study 
was conducted in a hospital setting as most other studies 
were conducted in community settings, as well as it was 
the only included study that used a mobile app to sup-
port the intervention. Thirdly, there were relatively insuf-
ficient studies for some subgroups, thus more studies in 
this area are needed to draw sound conclusions. Given 
the above limitations, the results of this review should be 
interpreted with caution.

Conclusions
In this review, we found evidence supporting that psy-
chological interventions tailored for diabetes distress 
in people with type 2 diabetes are effective in reducing 
the level of diabetes distress in the short term, and the 
intervention effect could be enhanced when delivered 
in a group format, using a technology component, pro-
vided by psychologists, or including participants having 
elevated baseline diabetes distress scores. More trials are 
needed to combine efficient intervention components 
and to explore the long-term effect of psychological 
interventions on diabetes distress as well as the underly-
ing mechanism of improvement in glycemic level.
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