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Abstract

Background Autonomy-supporting interventions, such as self-determination theory and guided self-determination
interventions, may improve self-management and clinical and psychosocial outcomes in people with diabetes.

Such interventions have never been systematically reviewed assessing both benefits and harms and concurrently
controlling the risks of random errors using trial sequential analysis methodology. This systematic review investi-
gates the benefits and harms of self-determination theory-based interventions compared to usual care in people
with diabetes.

Methods We used the Cochrane methodology. Randomized clinical trials assessing interventions theoretically based
on guided self-determination or self-determination theory in any setting were eligible. A comprehensive search (lat-
est search April 2022) was undertaken in CENTRAL, MEDLINE, Embase, LILACS, PsycINFO, SCI-EXPANDED, CINAHL, SSCI,
CPCI-S, and CPCI-SSH to identify relevant trials. Two authors independently screened, extracted data, and performed
risk-of-bias assessment of included trials using the Cochrane risk-of-bias tool 1.0. Our primary outcomes were qual-

ity of life, all-cause mortality, and serious adverse events. Our secondary outcomes were diabetes distress, depressive
symptoms, and nonserious adverse events not considered serious. Exploratory outcomes were glycated hemoglobin
and motivation (@autonomy, controlled, amotivation). Outcomes were assessed at the end of the intervention (primary
time point) and at maximum follow-up. The analyses were conducted using Review Manager 5.4 and Trial Sequential
Analysis 0.9.5.10. Certainty of the evidence was assessed by GRADE.

Results Our search identified 5578 potentially eligible studies of which 11 randomized trials (6059 participants) were
included. All trials were assessed at overall high risk of bias. We found no effect of self-determination theory-based
interventions compared with usual care on quality of life (mean difference 0.00 points, 95% C/ —4.85, 4.86, > =0%;

225 participants, 3 trials, TSA-adjusted Cl —11.83, 11.83), all-cause mortality, serious adverse events, diabetes distress,
depressive symptoms, adverse events, glycated hemoglobulin A1c, or motivation (controlled). The certainty of the evi-
dence was low to very low for all outcomes. We found beneficial effect on motivation (autonomous and amotivation;
low certainty evidence).
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Conclusions We found no effect of self-determination-based interventions on our primary or secondary outcomes.

The evidence was of very low certainty.

Systematic review registration PROSPERO CRD42020181144
Keywords Quality of life, Diabetes distress, Glycated hemoglobin, Health education tools, Psychosocial support

Introduction

More than 425 million people are affected by diabetes
worldwide, and of these, type 2 diabetes accounts for 90%
[1]. People with type 1 and 2 diabetes have to manage
complex and demanding self-management tasks in their
everyday life. To adequately support these tasks, diabe-
tes care management should consider the person’s age,
cognitive abilities, literacy, social, cultural factors, dia-
betes complications and comorbidities, health priorities,
and preferences of care [2]. One way to support patient
engagement and long-term improvement in diabetes
care may be the use of autonomy-supporting interven-
tions facilitating shared decision-making and collabora-
tive goal setting. Intrinsic motivation is a key element in
autonomy interventions as it is associated to successfully
achieving and sustaining treatment targets [3].

Existing self-management and behavioral interven-
tions for diabetes vary in their content, and the long-term
effectiveness is uncertain [4, 5]. Several interventions
including educational, psychological, and health edu-
cational tools are based on different theoretical foun-
dations, training, and clinical skills. Meta-analyses on
interventions grounded in behavioral change theory have
indicated that these interventions are more effective than
interventions that are not theoretically grounded [6, 7].

Meta-analyses of psychological interventions address-
ing emotions, cognitions, and behaviors proved non-
effective for reducing glycated hemoglobin (HbAlc)
in people with type 1 [8] or type 2 diabetes [4]. Health
educational tools targeted translation of person-centered
care into practice, and enhance intrinsic motivation may
lead to greater long-term behavior change than tools
solely relying on external motivation [9].

The guided self-determination intervention developed
by Zoffmann [10, 11] and interventions based on self-
determination theory by Deci and Ryan [12] are auton-
omy-supportive methods. Guided self-determination
is an empowerment-based method recognized as a life-
skills approach [13], and empirically developed from
grounded theory [10, 11, 14, 15], and formal theories
including self-determination theory and life-skills theory.

The guided self-determination method is hypothesized
to improve clinical outcomes through the following path-
ways [15, 16]: increased perceived autonomy, a higher
frequency of self-monitored blood glucose, increased
perceived competence in managing diabetes, decreased

diabetes-related distress, and ultimately improved glyce-
mic control [10, 11, 14, 15].

The self-determination theory is based on compre-
hensive empirical research. According to the self-deter-
mination theory, enhanced autonomous motivation and
mental health are met when the three basic psychologi-
cal needs, competence, autonomy, and relatedness, are
satisfied [12, 17]. Self-determination theory proposes a
continuum for the internalization of motivation, whereby
people become more autonomous (or self-determined) to
engage in behaviors over time. The pathways of mecha-
nisms behind enhanced autonomy are built on a theo-
retical model [18], which argues that social-contextual
events (e.g., feedback, communications, rewards) that
conduce towards feelings of competence during action
can enhance intrinsic motivation. Accordingly, tailored
feedback and lack of demeaning evaluations are hypoth-
esized to facilitate intrinsic motivation and thereby pro-
mote autonomy.

Previous reviews including randomized trials and
non-randomized studies have been carried out [3, 6, 19];
however, all three reviews [19-21] included trials from
diverse populations, primarily with healthy people and
multiple experimental designs. Nevertheless, whether
an improvement can be attributed to the intervention,
it can only be established in randomized clinical trials.
A detailed overview of the characteristics of the three
reviews can be found on our protocol [22]. None of the
reviews had a registered or published protocol, neither
were they based on unrestricted searches, and bias of
risk was only assessed in two reviews applying selected
domains adopted from the Cochrane Handbook [23, 24].
None of the reviews controlled the risks of random errors
using trial sequential analysis.

Nevertheless, the guided self-determination method
(GSD) [10, 11, 14, 15] and self-determination theory
(SDT) [12] aim to enhance autonomous motivation and
behavior change and may thereby improve clinical out-
comes. Due to the limitations of the existing reviews
and the fact that guided self-determination intervention
method had not yet been systematically reviewed, we
find it justified to conduct a systematic review including
trial sequential analysis (TSA) and Grading of Recom-
mendations, Assessment, Development and Evaluations
(GRADE) for assessing the potential of an effect, specifi-
cally targeting people with diabetes.
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Objective

The objective was to investigate the benefits and harms of
guided self-determination and self-determination theory
interventions versus usual care in people with diabetes
type 1 or type 2.

Materials and methods

We conducted this systematic review according to our
protocol published prior to conducting the literature
searches [22]. In short, we conducted this review follow-
ing Cochrane guidelines [20] and reported according to
the Preferred Reporting Items for Systematic Reviews
and Meta-Analysis Protocols (PRISMA-P) 2020 state-
ment (Supplementary file 2, PRISMA-P expanded check-
list 2020) [25]. The analyses were performed using the
Review Manager 5.3 [26] and the TSA 0.9.5.10 beta soft-
ware [27]. Deviations from the published protocol were
recorded and are elaborated in the section “Differences
between the protocol and the systematic review”.

Eligibility criteria of the included trials

We included randomized clinical trials and cluster-ran-
domized clinical trials (parallel, factorial, or crossover
design) investigating interventions theoretically based on
guided self-determination or self-determination theory
conducted in any setting. Trials were defined as a guided
self-determination trial if the reflection sheets specific for
the method were applied. Trials were included irrespec-
tive of publication status, reported outcomes, publication
date, publication type, and language [20]. Participants
were adolescents (13 to 18 years) or adults with type 1
or type 2 diabetes. Control interventions were atten-
tion control [28], “no intervention’, wait list, or stand-
ard care as defined by trialists (e.g., standard healthcare
provision).

Information sources

Search strategy and electronic searches

We searched the Cochrane Central Register of Con-
trolled Trials (CENTRAL), Medical Literature Analysis
and Retrieval System Online (MEDLINE), Excerpta Med-
ical database (Embase), Latin American and Caribbean
Health Sciences Literature (LILACS), PsycINFO, Science
Citation Index Expanded (SCI-EXPANDED), Cumu-
lative Index to Nursing and Allied Health Literature
(CINAHL), Social Sciences Citation Index (SSCI), Con-
ference Proceedings Citation Index-Science (CPCI-S),
and Conference Proceedings Citation Index-Social Sci-
ence & Humanities (CPCI-SSH) to identify relevant tri-
als. All databases were searched from their inception to
the present. The latest literature searches were performed
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in April 2022 and inclusion ended in April 2022 [22]. (For
a detailed search strategy for all electronic databases, see
Supplementary file 1, search strategy.)

Selection processes

Two authors independently screened, extracted data,
and performed risk-of-bias assessment of included trials
using the Cochrane risk-of-bias tool. If data were missing
or unclear, we contacted the trial author by email. Disa-
greements were solved by consulting a third author.

Data collection process

All potentially eligible trials identified in the literature
searches were imported into the systematic review man-
agement program, Covidence [29]. Two authors (A. S.
M.) and (J. L.) independently screened potentially eligi-
ble trials and subsequently extracted data from included
trials. Disagreements were solved by consulting a third
author (V. Z.or J. C. ].).

Trial data extracted included trial characteristics, par-
ticipants characteristics, and diagnosis. Intervention
group and control group characteristics, education and
training of the interventionists, outcomes, funding, and
conflict of interests (Table 1, characteristics of included
trials). For a detailed list of trial data extracted, we refer
to our protocol [22].

Outcomes

We assessed three primary outcomes: quality of life, all-
cause mortality, and serious adverse events. Our sec-
ondary outcomes were diabetes distress, depressive
symptoms, and adverse events considered non-serious.
We also assessed two explorative outcomes: HbAlc and
motivation (increased autonomy, decreased control, and
decreased amotivation (discouraged lacking faith in own
actions)). All outcomes were assessed at end of interven-
tion (our primary follow-up time point) and at maximum
follow-up. We assessed a potential effect in both random-
effects and fixed-effect meta-analyses. We predefined 10
subgroup analyses for our three primary outcomes [22].

Unit of analysis issues

We included randomized clinical trials only [22]. For
trials using crossover design, we had planned to only
include data from the first period [20, 38]. Cluster-ran-
domized trials were included after adjusting the original
sample size of the trial to the effective sample size using
the intracluster correlation coefficient from the “design
effect” [20]. Meta-analyses including both individual and
cluster-randomized trials were conducted as subgroup
analyses (Supplementary file 4, results).
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Risk-of-bias assessment

Risk of bias in included trials was assessed based on
the domains described below [18, 20, 39-47]. These
domains are as follows: random sequence generation,
allocation concealment, blinding of participants and
personnel, blinding of outcome assessment, incom-
plete outcome data, selective outcome reporting, and
other bias.

All domains were considered at “low risk of bias’,
“unclear risk of bias’, or “high risk of bias” Detailed
criteria for risk-of-bias assessment are outlined in our
protocol [22]. This assessment was done in pairs by
two independent review authors (A. S. M. and J. L.),
separately for each outcome and comparison and ulti-
mately considered in relation to overall reliability of
the evidence. A trial was judged to be at low overall
risk of bias if assessed as having low risk of bias in all
of the above domains. A trial was judged to be at high
overall risk of bias if assessed as having unclear or high
risk of bias in one or more of the above domains.

We assessed the domains “blinding of outcome
assessment’, “incomplete outcome data’, and “selective
outcome reporting” for each outcome result. Thus,
we assessed the bias risk for each outcome assessed in
addition to each trial.

Assessment of statistical and clinical significance

All meta-analyses and subgroup analyses were con-
ducted using Review Manager 5.4 [26]. TSA was used
to control random errors [48]. To control the risk of
systematic errors, we assessed the risk of bias of all
included trials. The thresholds for statistical signifi-
cance were adjusted according to our three primary,
three secondary, and two explorative outcomes as
suggested by Jakobsen et al. [48]. Thus, we consid-
ered a p-value of <0.014 as the threshold for statistical
significance.

For dichotomous outcomes, we calculated risk ratios
(RRs) with 95% confidence interval (CI), as well as the
TSA-adjusted ClIs. We calculated the mean differences
(MDs) with 95% CI for continuous outcomes. It was
not possible to calculate the standardized mean differ-
ence (SMD) due to lack of data.

We primarily investigated forest plots to visually
assess signs of heterogeneity. Secondly, we assessed
the presence of statistical heterogeneity by chi-square
test (threshold P<0.10) and measured the quanti-
ties of heterogeneity by the I* statistic [21, 49]. We
investigated possible heterogeneity through subgroup
analyses. We found the rationale for conducting meta-
analyses was justified [20].
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Synthesis methods

Dealing with missing data

We used intention to treat data if such data were avail-
able. As the first option, we contacted trial authors to
obtain any relevant missing data (i.e., for data extraction
and for assessment of risk of bias, as specified above).
Secondly, we investigated the effects of missing data in
sensitivity analyses (Supplementary file 3). We did not
impute missing values for any outcomes in our primary
analysis.

We primarily analyzed continuous outcome scores
assessed at single time points. If changes from base-
line scores were reported only, we analyzed the results
together with the follow-up scores [20]. If standard devi-
ations (SDs) were not reported, we calculated the SDs
using trial data, if possible.

Data synthesis

Meta-analysis

We conducted the meta-analyses according to the rec-
ommendations stated in the Cochrane Handbook for
Systematic Reviews of Interventions [20], Keus et al.
[50], and the eight-step assessment suggested by Jakob-
sen et al. [48]. The intervention effects were assessed with
both random-effects meta-analyses [51] and fixed-effect
meta-analyses [52]. We primarily reported the most
conservative result (highest p-value) and considered
the less conservative result as a sensitivity analysis [48].
We assessed a total of three primary, three secondary
outcomes, and two explorative outcomes and therefore
considered a p-value of 0.014 or less as the threshold for
statistical significance [48]. For further details, we refer to
our protocol [22].

We also controlled the risks of type 1 errors and type
2 errors and thereby the risk of potential false-positive
findings of meta-analyses [53] using TSA 0.9.5.10 beta
on all outcomes. We performed trial sequential analy-
sis on all outcomes, in order to calculate the required
information size (that is, the number of participants
needed in a meta-analysis to detect or reject a certain
intervention effect) and the cumulative Z curve’s breach
of relevant trial sequential monitoring boundaries. For
dichotomous outcomes, we planned to estimate the
required information size based on the observed propor-
tion of patients with an outcome in the control group
(the cumulative proportion of patients with an event in
the control groups relative to all patients in the control
groups), a relative risk reduction of 20%, an alpha of 1.4%
for all our outcomes, a beta of 10%, and the observed
diversity as suggested by the trials in the meta-analysis.
For the continuous outcomes, we used the observed SD
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in the trial sequential analysis, a mean difference of the
observed SD/2, an alpha of 1.4% for all outcomes, a beta
of 10%, and the observed diversity as suggested by the
trials in the meta-analysis. A more detailed description
of the TSA applied in this review can be found in the
protocol [22] and in the TSA manual [54] or at http://
www.ctu.dk/tsa/.

Subgroup analysis

The following ten exploratory subgroup analyses were
planned on the primary outcomes, quality of life, mortal-
ity, and serious adverse events [22]:

+ Type of diabetes (trials including participants with
type 1 compared to trials including participants with
type 2)

+ Socioeconomic status (trials including participants
with low socioeconomic status compared to trials
including participants with high socioeconomic sta-
tus)

+ Number of comorbidities

+ Men compared to women

+ Adolescent (13 to 18 vyears) compared to adults
(>18 years)

+ Self-determination theory compared to trials investi-
gating guided self-determination method

« Trials with an experimental intervention above and
below the mean difference in intervention length

« Individual interventions compared to trials investi-
gating group interventions

+ Type of control intervention (no intervention, stand-
ard care, or placebo attention control)

« Trials with overall high risk of bias compared to trials
with overall low risk of bias [22]

Sensitivity analysis

To assess the potential impact of missing data, we per-
formed the “best-worst-case” scenario and “worst-
best-case” scenario analyses on both the primary and
secondary outcomes (Supplementary file 3). For further
details, we refer to our protocol [22].

Assessment of reporting bias
We were not able to assess reporting bias as planned, as
none of our outcomes included more than 10 trials.

The certainty of evidence

Summary of findings table

The certainty of the evidence was assessed by GRADE
[20, 55, 56] using the five GRADE considerations (risk of
bias, consistency, imprecision, indirectness, and publica-
tion bias) and the software GRADEpro GDT [56].
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The certainty of the evidence was assessed indepen-
dently by two authors (A. S. M. and J. L.) on the pri-
mary outcomes (quality of life, mortality, serious adverse
events), the secondary outcomes (diabetes distress,
depressive symptoms, and nonserious adverse events),
and the explorative outcome (HbA1lc and motivation).

Results

The initial searches yielded 5578 references of which 958
duplicates were found. Screening of title and abstracts
resulted in exclusion of 4551 references. Thus, 69 refer-
ences were full text screened of which 16 references rep-
resenting 11 unique trials involving initial recruitment of
6059 participants were included. Trial selection and rea-
sons for exclusion are displayed in the PRISMA flowchart
(Fig. 1) [57]. Sample sizes ranged from 20 to 4034 partici-
pants [34, 35]. Five trials provided a self-determination
theory-based intervention [23, 24, 34, 36, 37], and six
provided a guided self-determination intervention [15,
32, 33, 35] or a GSD version revised for adolescents [30,
58] (Table 1, Characteristics of included trials). Five tri-
als originated from Denmark [15, 33-35, 58], two origi-
nated from the USA [24, 36], and one each from Sweden
[30], Norway [32], China [37], and Belgium [23]. We
included four cluster-randomized trials [24, 30, 34, 37]
and adjusted the original sample size of the trial to the
effective sample size using the intracluster correlation
coefficient from the “design effect” [20]. Brorson et al.
[30] did not provide the number of clusters, which meant
that we were unable to calculate the effective sample size
and include data from this trial. We contacted seven trial
authors by email to specify any missing data, but only one
provided the requested data. We contacted three authors
who had ongoing trials registered in trial registers; none
of them replied.

Risk of bias

All included trials were adjudicated at high risk of bias on
minimum 2 domains. For “risk of bias” for the individual
outcomes, we refer to the “Primary outcomes” section
below. For risk of bias on the individual trials, the risk of
bias is displayed in the meta-analyses.

Primary outcomes

Quality of life: end of intervention

Three trials [33, 35, 58] including 225 participants
assessed quality of life with the WHO-5 questionnaire
at the end of intervention, while Brorson et al. [30]
reported quality of life with the “Check your Health”
questionnaire without providing data suitable for inclu-
sion in the meta-analysis. Brorson et al. [30] did not
provide the number of clusters, which meant that we
were unable to calculate the effective sample size and
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PRISMA Flowchart
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Fig. 1 PRISMA flowchart

include data from this trial. The WHO-5 ranges from
0 to 25; lower scores indicate poorer quality of life. The
meta-analysis of the three trials [33, 35, 58] showed no
difference between the intervention and control group
on quality of life (MD 0.00 points, 95% CI —4.85, 4.86,
p=1.0, >=0%; 225 participants, 3 trials, TSA-adjusted
CI —11.83, 11.83). TSA showed that we had enough
information to reject that self-determination theory-
based intervention increased quality of life with 9
points (the diversity-adjusted required information size
(DARIS) 186 participants) (Fig. 2, meta-analysis and
TSA of quality of life, end of intervention). The “best-
worst case” and “worst-best case” scenarios showed
that missing data alone had the potential to bias the
results (Supplementary material 3, sensitivity analyses).
This result was at very low certainty due to serious risk
of bias, serious inconsistency, and serious indirectness
(Table 2, Summary of findings).

Quality of life: longest follow-up

Three trials including 335 participants assessed quality
of life assessed with the WHO-5 scale at longest follow-
up [32, 33, 58], while Brorson et al. [30] reported quality
of life with the “Check your Health” questionnaire and
did not provide data suitable for inclusion in the meta-
analysis. Brorson et al. [30] did not provide the number
of clusters, which meant that we were unable to calcu-
late the effective sample size and include data from this
trial. The meta-analysis of the three trials showed no dif-
ference between the intervention and the control group
on quality of life (MD 2.82 points, 95% CI —2.74, 8.38,
p=0.32, I*=33%; 335 participants, 3 trials, TSA-adjusted
CI —5.80, 11.43) (Supplementary file 4, results). TSA
showed that we had enough information to reject that
self-determination theory-based intervention increased
quality of life with 10 points (DARIS 294 participants).
The “best-worst case” and “worst-best case” scenarios
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a
Self-determination (SDT) Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Husted et al. 2014 (1) 60 42 26 61 19.72 30 45.0% -1.00 [-8.24, 6.24]
Mathiesen et al. 2019 451 22 10 546 16 8 76% -9.50[-27.07,8.07]
Zoffmann et al. 2015 58.25 19.16 92 55.77 22.98 59 47.4% 2.48 [-4.57,9.53]
Total (95% CI) 128 97 100.0% 0.00 [-4.85, 4.86]

Heterogeneity: Tau? = 0.00; Chi? = 1.67, df =2 (P = 0.43); I?=0% T T T T T
Test f Il effect: Z = 0.00 (P = 1.00 20 -0 0 10 20
est for overall effect: 2 =0.00 (P = 1.00) Favours SDT and GSD Favours Control

Footnotes Risk of bias legend
(1) Assessed by the WHO-5 index (A) Random sequence generation (selection bias)

B) Allocation concealment (selection bias)

C) Blinding of participants and personnel (performance bias)
D) Blinding of outcome assessment (detection bias)

E) Incomplete outcome data (attrition bias)

F) Selective reporting (reporting bias)

(
(
(
(
(
(G) Other bias

Cumulative
Z-Score

Favours
Experimental
o
1

— T
Number of
patients
~—_ R (Linear scaled)

Fig. 2 Meta-analysis and trial sequential analysis (TSA) for quality of life, end of intervention for self-determination theory vs. control. a
Meta-analysis. b TSA. The diversity-adjusted required information size (DARIS) was calculated according to a mean difference of 9 points, which

is half of the observed SD of 18, alpha of 1.4%, beta of 20% (80% power), and diversity 0%. The DARIS was 186 participants. The cumulative Z-curve
(blue line) breaches the boundary of futility (dotted outward sloping red lines) and the DARIS. The green dotted lines show naive conventional
boundaries (alpha 5%)

showed that missing data alone had the potential to bias  outcome assessment’, and “incomplete outcome data”
the results. This outcome result was overall assessed at  (Supplementary material 3, sensitivity analyses). The evi-
high risk of bias as all three trials were judged to be of  dence was rated at very low certainty due to serious risk
“high risk of bias” on the outcome domains “blinded of bias, serious inconsistency, and serious indirectness.
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All-cause mortality

One cluster-randomized trial assessed mortality at
longest follow-up [34]. The trial showed no difference
between the intervention and the control group on all-
cause mortality (RR 1.13, 95% CI 0.73; 1.74, p=0.59;
1529 participants (design-adjusted participant num-
ber), 1 trial). TSA could not be shown due to too lit-
tle information (only 3.99% of DARIS) (Supplementary
file 4, results). The result was overall assessed at high
risk of bias on the domain “blinded outcome assessor”
as the first and the last author analyzed the data in the
trial. On the domain “incomplete outcome data’; it was
unclear whether there were participants lost to follow-
up. Regarding the domain “selective outcome reporting’,
it was judged at low risk of bias due to the register-based
design. The evidence was rated at very low certainty due
to very serious risk of bias, serious indirectness, and seri-
ous imprecision (Table 2, Summary of findings).

Serious adverse events

None of the included trials reported serious adverse
events as an outcome. Mohn et al. [32] reported that one
participant dropped out in the intervention group due to
referral to psychiatric care, and one dropped out from the
control group due to “critical illness” Brorson et al. [30]
reported that one participant dropped out in the control
group due to extremely high HbAlc values (113 mmol/
mol) at 6-month follow-up [30]. This outcome result
was overall assessed at high risk of bias as the two tri-
als were judged to be of “high risk of bias” or “unclear”
on the outcome domains “blinded outcome assessment’,
and “incomplete outcome data” Data was not suitable
for meta-analysis (Supplementary file 5, serious adverse
events and adverse events).

Secondary outcomes

Diabetes distress: end of intervention

Three individually randomized trials [31, 33, 35] includ-
ing 224 participants assessed diabetes distress with the
PAID score at the end of the intervention. The PAID
score ranges from O to 100; lower scores indicate less
diabetes distress. The meta-analysis showed no differ-
ence between the intervention and the control group
on diabetes distress (MD —2.59 points, —8.16, 2.98,
p=0.36, P=0%; 224 participants, 3 trials). One cluster-
randomized trial [24] reported a MD 1.82 points, 95%
CI 1.69, 1.95, p<0.00001, 467 participants (design effect-
adjusted participant number), and 1 trial, favoring the
control group (Supplementary file 4, results). The cluster-
randomized trial of Glasgow et al. [24] contributed with
more than 99% weight in the meta-analyses on diabetes
distress. For this trial, we identified several methodologi-
cal issues. First, the trial was not adequately registered
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in a trial register, nor was a protocol published. As such,
it was not clear whether the outcomes were predefined.
Furthermore, randomization, blinding, and attrition
were inadequately described [24]. The TSA figure was
not shown as number of included participants exceeded
100% of the DARIS. The “best-worst case” and “worst-
best case” scenarios showed that incomplete data alone
had the potential to influence the results (Supplementary
file 3, sensitivity analyses). This result was rated at low
certainty due to high risk of bias and serious inconsist-
ency (Table 2, Summary of findings).

Diabetes distress: longest follow-up

Four trials [15, 31-33] including 384 participants
assessed diabetes distress at longest follow-up. The
meta-analysis showed no difference between the inter-
vention and control group (MD —5.31 points, 95% CI
—11.12, 0.50, p=0.07, 1=48%, 384 participants, four
trials, TSA-adjusted CI —14.34, 3.72) (Supplementary
file 4, results). The relatively large heterogeneity was
explained by the trial of Husted et al. [31] reporting
that the guided self-determination adjusted for adoles-
cents and increased diabetes distress in young people
(mean age 15 years, range 13—18 years) and relatively
short duration of diabetes (mean 5.7 years). Removing
the trial of Husted et al. from the forest plot reduced the
heterogeneity to 0%. TSA showed that we had enough
information to reject that self-determination theory-
based intervention decreased diabetes distress with 10
points (DARIS 367 participants) (Figure 3, meta-anal-
ysis and TSA of diabetes distress, longest follow-up).
The “best-worst case” and “worst-best case” scenarios
showed that missing data alone had the potential to bias
the results (supplementary material 3, sensitivity anal-
yses). The outcome result was overall assessed at high
risk of bias as all three trials were judged to be at “high
risk of bias” on the domains “blinded outcome assess-
ment” and “incomplete outcome data” The evidence
was rated at low certainty due to serious risk of bias and
serious inconsistency.

Depressive symptoms: end of intervention

Two trials [24, 35] assessed depressive symptoms at
the end of intervention. Glasgow et al. [24] reported
depressive symptoms measured by the Patient Health
Questionnaire (PHQ-9) but in percent, and the authors
did not reply to our request for additional data.
Mathiesen et al. (2019) measured depressive symptoms
by the Hospital Anxiety and Depression Score (HADS)
at the end of intervention and reported no difference
between the intervention and the control group (MD
—0.10 points, 95% CI —6.17, 5.97, p=0.97) in a high
risk-of-bias small feasibility trial (m=20) [35]. This
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a
Self-Determination (SDT) Control Mean Difference Mean Difference

Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Husted et al. 2014 (1) 26 16.89 22 22 1917 30 21.0% 4.00 [-5.84, 13.84]
Mohn et al. 2017 (2) 29.8 18.9 48 342 19.6 83 30.6% -4.40[-11.21,2.41] —
Zoffmann et al. 2006 (3) 25.6 14.79 30 36.72 20.12 20 19.9% -11.12[-21.40,-0.84] -
Zoffmann et al. 2015 (4) 25.04 18.18 92 34.15 25.07 59 28.5% -9.11[-16.51,-1.71] I —
Total (95% Cl) 192 192 100.0% -5.31[-11.12, 0.50] -~

ity: 2= : Chiz = = = ;12 = 489 t t + +
Heterogeneity: Tau? = 16.62; Chi? = 5.74, df = 3 (P = 0.12); 1> = 48% _2'0 _1'0 ) 1'0 2'0

Test for overall effect: Z=1.79 (P = 0.07)

Footnotes
(1) PAID, assessed at the end of 6 months follow-up, 18 months after randomisation

PAID, assessed 1 year after randomisation
PAID, assessed at 18-months follow-up
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PAID, assessed at longest follow up (17.6 months (mean) after randomisation for the intervention group and...
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Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

DARIS; MIREDIF 10; SD 20; alpha 1.4%; beta 20%, diversity 50% = 367
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Fig. 3 Meta-analysis and trial sequential analysis (TSA) for diabetes distress, longest follow-up for self-determination theory vs. control. a
Meta-analysis. b TSA. The diversity-adjusted required information size (DARIS) was calculated according to a mean difference of 10 points, which
is half of the observed SD of 20, alpha of 1.4%, a beta of 20% (80% power), and diversity 50%. The DARIS was 367 participants. The cumulative
Z-curve (blue line) breaches the boundary of futility (dotted outward sloping red lines) and the DARIS. The green dotted lines show naive

conventional boundaries (alpha 5%)

outcome result was overall assessed as a high risk of
bias, and the evidence was rated at very low certainty
due to very serious risk of bias, serious inconsistency,
and serious imprecision (Table 2, Summary of find-
ings). No trials reported on depressive symptoms at
longest follow-up.

Adverse events: not considered serious

Mathiesen et al. (2019) reported that one participant in
the intervention group experienced relapse in her para-
noid schizophrenia during the intervention [35]. Data
was not suitable for meta-analyses (Supplementary file 5,
serious adverse events and adverse events). The outcome
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result was overall assessed at high risk of bias as both tri-
als were judged to be of unclear or “high risk of bias” on
the domains “blinded outcome assessment” and “incom-
plete outcome data” and high risk of bias on “selective
reporting” No adverse events were reported at longest
follow-up.

Exploratory outcomes

HbA1c: end of intervention

Four trials including 401 participants assessed HbAlc at
the end of the intervention [31, 33, 35, 37]. Meta-analy-
sis of the individually randomized trials showed no dif-
ference between the intervention and the control group
(MD —-0.07 mmol/mol, 95% CI —-3.60, 3.46, p=0.97,
P=0%; 275 participants, 3 trials, TSA-adjusted CI
—5.62, 1.93). One cluster-randomized trial [37] reported
an effect (MD —4.63 mmol/mol, 95% CI —-7.49, —1.77,
p=0.001, 126 participants (design effect-adjusted par-
ticipant number), 1 trial) (Supplementary file 4, results),
favoring the intervention group. TSA of the individu-
ally randomized trials and the cluster-randomized trial
showed that we had enough information to reject that
self-determination theory-based intervention decreased
HbA1lc with 7 mmol/mol (DARIS 324 participants). This
outcome result was overall assessed as a high risk of bias,
and the evidence was rated at low certainty due to very
serious risk of bias and serious inconsistency.

HbA1c: longest follow-up

Five trials [30, 32—34, 58] including 1913 participants
assessed HbAlc at longest follow-up. Meta-analysis
of the three individually randomized trials [32, 33, 58]
showed no effect (MD —3.19 mmol/mol, 95% CI —6.22,
—0.16, p=0.04, I>=0%; 384 participants, 3 trials, TSA-
adjusted CI —12.31, 8.90). One cluster-randomized trial
reported no effect (MD —0.40 mmol/mol, 95% CI —2.20,
1.40, p=0.66, 1529 participants (design-adjusted par-
ticipant number), 1 trial) (Supplementary file 4, results)
[34]. Brorson et al. [30] reported on Hbalc, but did not
provide the number of clusters; thus, we were unable to
adjust for the design effect. TSA of the individually ran-
domized trials and the cluster-randomized trial showed
that we had enough information to reject that self-deter-
mination theory-based intervention decreased HbAlc
with 7 mmol/mol (DARIS 748 participants). This out-
come result was overall assessed at high risk of bias as
all three trials were judged to be at “high risk of bias” on
the outcome domains “blinded outcome assessment’, and
two trials [32, 58] had high risk of bias on the domain
“incomplete outcome data” The evidence was rated at
low certainty due to very serious risk of bias and serious
inconsistency.
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Motivation (autonomy): end of intervention

Two trials including 207 participants assessed autonomy
at the end of intervention [33, 58]. The meta-analysis of
the two trials showed a MD 0.42 points, 95% CI 0.16, 0.67,
p=0.001, P=0%; 207 participants, 2 trials, TSA-adjusted
CI —0.99, 0.14 (Supplementary file 4, results) favoring the
intervention group. The treatment self-regulation score
(TSRS) (autonomy) ranges from 1 to 7; lower scores indi-
cate less autonomous motivation. TSA showed that we
had enough information to show that self-determination
theory-based intervention increased autonomy with 0.45
points (DARIS 186 participants). This outcome result was
overall assessed as a high risk of bias, and the evidence was
rated at very low certainty due to very serious risk of bias.

Motivation (autonomy): longest follow-up

Five trials including 1248 participants assessed autonomy
at longest follow-up [15, 31-34]. The meta-analysis of the
four individually randomized trials [15, 32, 33, 58] showed
a difference between the intervention and the control
group (MD of 0.30 points, 95% CI 0.11, 0.48, p=0.002,
P=0%; 384 participants, 4 trials, TSA-adjusted CI —0.01,
0.45) (Supplementary file 4, results) favoring the interven-
tion group. One cluster-randomized trial (design-adjusted
participant number) reported no effect. TSA of the indi-
vidually randomized trials and the cluster-randomized
trial showed that we had enough information to reject that
self-determination theory-based intervention increased
autonomy with 0.45 points (DARIS 557 participants).

This outcome result was overall assessed as a high risk
of bias as all four included trials were judged to be of
“high risk of bias” on the outcome domains “blinded out-
come assessment” and “incomplete outcome data”. The
evidence was rated at low certainty due to serious risk of
bias and serious indirectness.

Motivation (control): end of intervention

Two trials including 207 participants [33, 58] assessed
motivation (control) at the end of intervention. The
meta-analyses of the two trials showed no difference
between the intervention and the control group (0.06
points, 95% CI —0.26, 0.39, p=0.71, P=0%; 207 par-
ticipants, 2 trials, TSA-adjusted CI —0.71, 0.83) (Sup-
plementary file 4, results). The treatment self-regulation
score (TSRS) (control) ranges from 1 to 7; lower scores
indicate less controlled motivation. TSA showed that we
had enough information to reject that self-determination
theory-based intervention increased motivation (control)
with 0.6 points (DARIS 175 participants). This outcome
result was overall assessed as at high risk of bias, and the
evidence was rated at low certainty due to very serious
risk of bias and serious inconsistency.
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Motivation (control): longest follow-up

Four individually randomized trials [15, 32, 33, 58]
including 384 participants assessed motivation (con-
trol) at longest follow-up. Meta-analysis of the four tri-
als showed no difference between the intervention and
the control group (MD 0.05 points, 95% CI —0.19, 0.30,
p=0.67, P=0%; 384 participants, 4 trials, TSA-adjusted
CI —0.92, 1.07) (Supplementary file 4, results). One clus-
ter-randomized trial (design-adjusted participant num-
ber) reported no effect. TSA showed that we had enough
information to reject that self-determination theory-
based intervention decreased motivation (control) with
0.6 points (DARIS 575 participants) (Supplementary file
4, results). This outcome result was overall assessed as at
high risk of bias as all four included trials were judged to
be of “high risk of bias” on the outcome domains “blinded
outcome assessment” and “incomplete outcome data”.
The evidence was rated at low certainty due to serious
risk of bias and serious indirectness.

Motivation (amotivation): end of intervention

Two trials including 207 participants assessed motivation
(amotivation) at the end of intervention. Meta-analysis
of the two trials showed a difference between the inter-
vention and the control group (MD —0.37 points, 95% CI
—0.67, —0.07, p=0.02, P=0%; 207 participants, 2 trials,
TSA-adjusted CI: —1.08, 0.34) favoring the intervention
group (Supplementary file 4, results). The treatment self-
regulation score (TSRS) (amotivation) ranges from 1 to 7;
lower scores indicate less amotivation. TSA showed that
we had enough information to reject that self-determi-
nation theory-based intervention decreased amotivation
(DARIS 176 participants). This outcome result was over-
all assessed as at high risk of bias, and the evidence was
rated at low certainty due to very serious risk of bias.

Motivation (amotivation): longest follow-up

Three trials [15, 31, 33] including 258 participants
assessed amotivation at longest follow-up. Meta-anal-
ysis of the three trials showed a difference between
the intervention and the control group (MD -0.53
points, 95% CI —0.62, —0.45, p <0.00001, I*=27%; 253
participants, 3 trials, TSA-adjusted CI: —0.73, —0.32)
favoring the intervention group (Supplementary file
4, results). TSA showed that we had enough informa-
tion to show that self-determination theory-based
intervention decreased amotivation with 0.2 points
(DARIS 207 participants). This outcome result was
overall assessed at high risk of bias as all three included
trials were judged to be of “high risk of bias” on the
outcome domains “blinded outcome assessment” and
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“incomplete outcome data”. The evidence was rated as
at low certainty due to serious risk of bias and serious
indirectness.

Subgroup analysis

We predefined ten exploratory subgroup analyses on
the primary outcomes, quality of life, mortality, and
serious adverse events [22]. Of these, we were only able
to conduct subgroup analyses on quality of life and on
diabetes distress (post hoc).

When assessing quality of life, test for subgroup
difference showed no evidence of a difference when
comparing type of diabetes (p=0.17), sex (men com-
pared to women) (p=0.12), age (adolescents com-
pared to adults) (p=0.12), length of intervention
(p=0.14), type of therapy (individual compared to
group) (p=0.06), or type of control intervention
(standard care compared to waitlist design compared
to attention control) (p =0.23) (Supplementary file 6,
subgroup analyses quality of life).

One secondary outcome (diabetes distress) was post
hoc analyzed due to clinical relevance [60]. When
assessing diabetes distress, test for subgroup difference
showed evidence of a difference when comparing type
of diabetes (p=0.02) with no effect of the experimen-
tal intervention in participants with type 1 diabetes and
a negative effect in participants with type 2 diabetes,
guided self-determination method compared to self-
determination theory-based interventions (p=0.007)
showing benefits of guided self-determination and
harms of self-determination theory intervention,
and type of therapy (individual compared to group)
(p=0.004) showing harms of individual therapy com-
pared to benefits of group therapy.

We found no evidence of a difference when compar-
ing adolescents to adults (p=0.15), length of inter-
vention (p=0.15), or type of control intervention (no
intervention compared to standard care compared to
placebo compared to attention control) (p=0.05) (Sup-
plementary file 7, subgroup analyses diabetes distress).

We were not able to conduct any of the remaining
pre-defined subgroup analyses [22] due to lack of rel-
evant data.

The certainty of evidence

Summary of findings table

Two authors (A. S. M. and J. L.) independently assessed
the certainty of the evidence using the five GRADE
considerations (risk of bias, consistency, imprecision,
indirectness, and publication bias) and the software
GRADEpro GDT [56].



Mathiesen et al. Systematic Reviews (2023) 12:158

The certainty of the evidence was assessed on the pri-
mary outcomes (quality of life, mortality, serious adverse
events), the secondary outcomes (diabetes distress,
depressive symptoms, and non-serious adverse events),
and the explorative outcome (HbA1c and motivation).

The certainty of the evidence was very low on the out-
comes quality of life, mortality, serious adverse events,
diabetes distress, depressive symptoms, serious adverse
events, and motivation (control) (Table 2, summary of
findings). On the outcomes motivation (autonomy) and
motivation (amotivation), the quality of the evidence was
rated as “low”.

We assessed imprecision using TSA and found that
imprecision was present on the outcome “all-cause mor-
tality” (Table 2, summary of findings). We reported all
decisions to downgrade the quality of the trials by foot-
notes to add to the transparency of the decisions.

Differences between the protocol and the review

We were not able to report on all predefined subgroup
analyses [22], as the included trials did not investigate,
report, or provide the missing data on our requests. We
performed post hoc subgroup analyses on our three sec-
ondary outcomes due to unexplainable heterogeneity. We
needed to retrospectively report on motivation measured
by the treatment self-regulation questionnaire. These
changes have been submitted to PROSPERO. Basing our
summary of findings table of trials assessed as low risk of
bias was not an option as all included trials were at high
risk of bias.

Discussion

This systematic review synthesized the evidence for ben-
eficial and harmful effects of guided self-determination
or self-determination theory interventions for people
with diabetes in any healthcare setting assessed in rand-
omized clinical trials.

We adhered to our pre-published protocol [22] and
considered both risks of random errors and risks of
systematic errors by applying the Cochrane methodol-
ogy [20], the eight-step assessment suggested by Jakob-
sen et al. [48], trial sequential analysis [27], and GRADE
assessments [56]. We found no effects of self-deter-
mination theory-based interventions compared with
usual care on quality of life, all-course mortality, serious
adverse events, diabetes distress, depressive symptoms,
adverse events, HbAlc, and motivation (controlled); all
results were at very low certainty, except for diabetes
distress, which was at low certainty of the evidence. We
found a potential effect on motivation (autonomous and
amotivation) but at low certainty of the evidence.
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We found no effect on the quality of life assessed
with the WHO-5 index. If these interventions have any
effects on quality of life, we may need a more specific
instrument than the generic WHO-5 index to assess
it [61]. Also, it may be so that guided self-determina-
tion or self-determination theory interventions simply
do not affect quality of life. A randomized trial test-
ing an emotional writing intervention in people with
type 2 diabetes found a potentially clinically impor-
tant worsening in depressive symptoms [62]. First, this
emphasizes the need of assessing harms in all trials
investigating psychosocial interventions. Second, in tri-
als that reported no benefit of the guided self-determi-
nation on quality of life, the included participants were
older and more likely to have well-developed writing
skills [32, 33, 35].

We were not able to show any effects on the secondary
outcome diabetes distress. This might mirror the pool-
ing of the two potentially different interventions (guided
self-determination and self-determination theory). The
cluster-randomized trial of Glasgow et al. [24] investi-
gating a self-determination theory intervention found
harmful effect on diabetes distress. The trial contrib-
uted with more than 99% weight in the meta-analyses on
diabetes distress. This trial had several methodological
issues and thus high risk of bias: the trial was not reg-
istered in a trial register, nor was a protocol published;
randomization, blinding, and attrition were inadequately
described [24]. The guided self-determination method
makes use of the reflection sheets as a pragmatic tool
for internalizing the method, which might make a dif-
ference in clinical practice. This is supported by the high
heterogeneity in the analysis of diabetes distress (end of
intervention) and our subgroup analyses comparing the
effect of guided self-determination to self-determination
theory on diabetes distress. This difference should be
cautiously interpreted. However, it might indicate that
the guided self-determination is more useful in problem-
solving of diabetes-specific challenges and potentially a
more adequate tool for reducing diabetes distress, per-
haps due to the reflection sheets. Moreover, the group
format enables sharing of experiences between people
living with diabetes which has been shown to increase
normalization of emotional challenges related to diabe-
tes and in turn reduction of diabetes distress [63, 64].
It might also be mediated by the increase of motivation
(autonomy) and decrease on amotivation found in the
meta-analyses solely including trials applying guided
self-determination.

We found no effects on all-cause mortality, serious
adverse events, and nonserious adverse events. These
outcomes were seriously underreported in the included
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trials. Therefore, we do not know if guided self-deter-
mination or self-determination theory interventions
have any effects on these important patient related
outcomes.

Regarding the secondary outcome “depressive symp-
toms’, our results were also prone to missing data. The
evidence for all primary and secondary outcomes were
rated at very low certainty, and more high-quality trials
are severely needed prior to implementing interventions
applying guided self-determination or self-determination
theory for diabetes into clinical practice.

Subgroup analyses on diabetes distress indicated dif-
ferences in effects when comparing type of diabetes,
favoring type 1 diabetes, and, as mentioned on guided
self-determination method compared to self-deter-
mination theory-based interventions, favoring guided
self-determination, and on type of therapy (individual
compared to group), favoring group therapy. However,
subgroup analyses are only hypotheses generating due to
a high risk of type 1 error, and these subgroup effects may
be investigated further in high-quality randomized trials.

It might be questioned if the half SDs derived from the
meta-analyses and applied in the TSAs always reflect the
minimal clinical important difference. In our currently
ongoing trial investigating guided self-determination
method in people with type 2 diabetes [60], we estimated
a reduction of 6 points on the Problem Areas in Diabe-
tes scale (PAID) as the minimal clinical important differ-
ence [59]. In this systematic review, we cannot reject that
self-determination theory-based intervention decreases
diabetes distress with less than 10.5 point as assessed in
the TSA.

A preplanned outcome focusing on diabetes self-man-
agement skills, e.g., self-monitored blood glucose, would
potentially have strengthened the clinical relevance of
this systematic review; however, increased autonomy,
alleviation of diabetes distress, and depressive symptoms
have been reported to be associated with improved dia-
betes self-management skills [15, 33, 65].

Overall, large attrition [32] and incomplete outcome
data [24, 31, 33] leading to high risk of bias rating on
this domain seemed to be a general problem associated
with the trials included in this systematic review which
also may overestimate effect sizes [47]. Qualitative meth-
ods [66] or realist evaluation methodology [67] may be
appropriate to investigate the pathways leading to the
large attrition in some trials. A general upgrading of the
clinical trial management skills invested in non-pharma-
cological trials may improve trial methodology. The trials
that we included had difficulties with blinding person-
nel and participants and used several subjective patient-
reported outcomes.
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Limitations

Our systematic review has some important limitations.
The primary limitation was the clinical heterogeneity
caused by the inclusion of both types of interventions
(guided self-determination and self-determination the-
ory), both type 1 and type 2 diabetes, and all modes of
delivery and interventionists. Furthermore, flaws in trial
design may overestimate effect estimates and increase
between-trials heterogeneity [47], especially prone to
trials with subjective outcome reporting [47]. Moreover,
diabetes management always consists of multiple treat-
ment elements [2], and it is likely that different co-inter-
ventions and spill-over effects from clinical practice may
also have influenced results.

We were not able to conduct most of our planned sub-
group analyses due to the fact that the trials were not
reporting on the predefined characteristics. Another
limitation of our review was the large number of com-
parisons which increases the risk of type 1 error. Like-
wise, our meta-analyses were compromised by missing
data, despite preplanned attempt to contact all authors
of included trials. A further limitation was the exclusion
of quasi-randomized studies and observational studies in
the assessments of adverse events. By focusing on ran-
domized clinical trials that are unlikely to identify late
and rare adverse events, we run the risks of focusing too
much on benefits and too little on harms. A future sys-
tematic review focusing on the risks of harms in quasi-
randomized studies and observational studies should
take this into account to achieve a more balanced evalu-
ation of benefits and harms once we have demonstrated
convincing benefits of the interventions.

Conclusions

We found no effect of self-determination theory-based
interventions compared with usual care on our primary
outcomes: quality of life, all-cause mortality, and serious
adverse events or secondary outcomes: diabetes distress,
depressive symptoms, and adverse events. The evidence
was of low to very low certainty.
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